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APPENDIX 2. L1ST OF WORKSHOP PARTICIPANTS, AND EXPERIENCE RELEVANT TO

MARS EXPLORATION

List of Workshop Participants

Carl Allen

Mail Code C23

Lockheed Martin

2400 NASA Road 1

Houston TX 77058
281-483-2630
carlton.c.allenl@jsc.nasa.gov

Martin Brasier

Department of Earth Sciences
Oxford University

Parks Road

Oxford OX13PR

UNITED KINGDOM
44-865-27-0274
Martin.brasier @earth.ox.ac.uk

Nancy Ann Budden

c/o Unocal Bangladesh Ltd.
14141 Southwest Freeway
Sugarland TX 77478
nancyann.budden@unocal.com

Daniel C. Burbank

Mail Code CB

NASA Johnson Space Center
2101 NASA Road 1

Houston TX 77058
281-244-8689
daniel.c.burbankl@jsc.nasa.gov

B. Clark Burchfiel

Department of Earth, Atmospheric and

Planet Sciences

Massachusetts | nstitute of Technology

Cambridge MA 02139
617-253-7919
bcburch@mit.edu

Douglas Cooke

Mail Code EX 13

NASA Johnson Space Center
2101 NASA Road 1

Houston TX 77058
281-483-8422
douglas.r.cookel@jsc.nasa.gov

PatriciaW. Dickerson
Mail Code C23
Lockheed Martin
Houston TX 77058
281-483-4089

patricia.w.dickerson1@jsc.nasa.gov

Michael B. Duke

Lunar and Planetary Institute
3600 Bay Area Blvd

Houston TX 77058
281-244-2036

duke@l pi.jsc.nasa.gov

Bret Drake

Mail Code EX13

NASA Johnson Space Center
2101 NASA Road 1

Houston TX 77058
281-483-1806
bret.drake@jsc.nasa.gov

Dean B. Eppler

Mail Code OZ4

NASA Johnson Space Center
2101 NASA Road 1

Houston TX 77058
281-444-8216

dean.b.eppler 1@jsc.nasa.gov

Jack Farmer

Geology Department
Arizona State University
Tempe AZ 85287-1404
602-965-6748

jfarmer @asu.edu

Jack Frassanito

1331 Gemini # 230

Houston TX 77058
281-480-9911
jack.frassanto@msfc.nasa.gov

Robert Garrison

Department of Ocean Sciences
University of California, SC
Earth & Marine Science Bldg
Santa Cruz CA 95064
831-459-5563
regarris@cats.ucsc.edu

Ronald Greeley
Department of Geology
Arizona State University
Tempe AZ 85287-1404
602-965-7045
Greeley@asu.edu

Ralph Harvey

Department Geological Sciences
Case Western Reserve University
112 AW Smith Bldg.

Cleveland OH 44106-7216
216-368-0198

rph@po.cwru.edu

James W. Head |11
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Department of Geological Sciences

Brown University
Providence Rl 02912

Paul Hoffman

Harvard University
Geologic Museum

24 Oxford & Rm 230D
Cambridge MA 02138
617-495-3636
hoffman@eps.harvard.edu

Stephen Hoffman

SAIC

17049 El Camino Real Suite 202
Houston TX 77058
281-483-9264
shoffman@ems.jsc.nasa.gov
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Thomas Jones

NASA Johnson Space Center
Astronaut Office

Mail Code CB

Houston TX 77058
281-483-8873
thomas.d.jones1@)j sc.nasa.gov

Paul Keaton

101 Rainbow Drive, Apt 9563
Livingston TX 77351
760-321-2448

602-432-3653
pwkeaton@aol.com

Andrew Knoll
Botanical Museum
Harvard University
26 Oxford Street
Cambridge MA 02138

Jere H. Lipps

Department of Integrative Biology
University of Californian, Berkeley

3060 VLSB

Berkeley CA 94720
510-642-9006
jlipps@ucmpl.berkeley.edu

Wulf Massel

1331 Lamar Suite 605
Houston TX 77010-3037
713-650-3820
geowulf@aol.com

David McKay

Mail Code SN1

NASA Johnson Space Center
2101 NASA Road 1

Houston TX 77058
281-483-5048
david.s.mckayl@jsc.nasa.gov

William Muehlberger
Campus Mail Code 001100
Department of Geosciences
University of Texas

Austin TX 78712
512-471-4885

wmuehl @mail .utexas.edu

Timothy Parker

Mail Sop 183-501

Jet Propulsion Lab

4800 Oak Grove Drive
Pasadena TX 91109-8099
818-354-2451

tparker @pop.jpl.nasa.gov

James Reilly

Mail Code CB

NASA Johnson Space Center
2101 NASA Road 1

Houston TX 77058
281-244-2217
jamesf.reillyl@jsc.nasa.gov

James W. Rice

Lunar and Planetary Laboratory
University of Arizona

1629 East University

Tucson AZ 85721-0092
520-626-8356
jrice@lpl.arizona.edu

Bruce Runnegar

Dept. of Earth and Planetary Sciences
University of California, Los Angeles
595 Circle Drive East

Los Angeles CA 90095-1567

Harrison Schmitt

89 Juniper Hill Place, NE
Albuquerque NM 87122
505-823-2616

Paul Spudis

Lunar and Planetary Institute
3600 Bay Area Blvd

Houston TX 77508
281-486-2193
spudis@lpi.jsc.nasa.gov

Frances Westall

Mail Code SN2

NASA Johnson Space Center
Houston TX 77058
281-483-6091

frances.westall 1@j sc.nasa.gov

John Y oung

Mail Code AC 5

NASA Johnson Space Center
2101 NASA Road 1

Houston TX 77058
281-483-3897
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Experience Pertinent to Mars Exploration

AGEE, CARL B.

Chief Scientist for Astromaterials, NASA Johnson Space Center

Agee’ s research expertise is in high-pressure experimental petrology. The research focuses on the origin, evolution, and pres-
ent state of planetary interiors. One of his current projectsis an investigation of the early differentiation of the martian crust,
mantle, and core. He has recently taken the position of Chief Scientist for Astromaterials at Johnson Space Center, and is
coordinating JSC plans for receiving samples from Mars.

ALLEN, CARLTON C.

Planetary Geologist, Lockheed Martin/NASA Johnson Space Center

Allenis aplanetary geologist with Lockheed Martin at Johnson Space Center. He earned a Ph.D. in Planetary Science at the
University of Arizonawith a combined field and remote-sensing study of subglacial volcanic eruptionsin Iceland and on
Mars. He then completed postdoctoral field studies at the University of New Mexico on subglacial eruptives of British
Columbia. Switching career paths, he joined the Basalt Waste I solation Project in Washington State, investigating the interac-
tions of buried nuclear waste with the Columbia River flood basalts. Allen returned to the space program in Houston, and
demonstrated the extraction of oxygen from lunar soils and rocks. He developed, characterized and still distributes NASA
lunar and martian soil simulants. Recently he has been sampling and analyzing bacteria from Y ellowstone and Hot Springs
National Parksin support of JSC's Astrobiology Institute. Allen is active in the preparation for Mars sample-return missions,
and is completing research on sterilization of martian samples using gamma radiation.

BRASIER, MARTIN

Paleohiol ogist/Paleontologist, Oxford University

Martin investigates the geological context for early biosphere evolution: time-frame and environmental setting using pal eobi-
ology, paleoecology, bio-, litho-, sequence- and chemostratigraphy, and geochronology. He isinterested in innovative
approaches to paleobiology; questions of interlinkage between biosphere evolution and crustal evolution. Field experience:
Proterozoic paleobiology and stratigraphy in cold deserts (Gobi); hot deserts (Arabia); Proterozoic meteorite crater fill,
Australia. Modern microbial/protistan habitats in lagoons, lakes. He believesin Mars-analogue field work for optimizing fos-
sil sampling strategies. Paleontology: microfossils (textbook), microbialites, trace fossils; recent papers on origins of eukary-
otes, symbiosisin protists, skeletal function in protists, multicellularity in animals (sponges), early trace fossil evolution. He
believes that diverse paradigms for martian life need exploring. Laboratory experience: microfossilsin thin section, disaggre-
gation, maceration, SEM; whole rock stable isotopes using PRISM mass spectrometry; high-resolution stable-isotope studies
(C, O, Sr) of carbonate and phosphate biomaterials by UV laser ablation. Chemical markers probably provide optimal cluesto
life, but C and O isotopic fractionation on Marsis poorly understood — high resolution isotopic monitoring is urgently
needed in the field.

BUDDEN, NANCY ANN

Planetary Geoscientist, Lunar and Planetary | nstitute/NASA Office of Exploration (JSC)

Budden has worked for the past 10 years in the NASA/JSC Office of Exploration on human missionsto Earth’s Moon and
Mars: (1) mission planning, (2) requirements development, (3) integration of all science disciplines, proposed programs and
surface payloads. She was co-leader of the Mars Exploration Science Study Team that developed the Mars Reference
Mission. She was detailed to NASA/HQ's chief scientist for a year to work on science policy for NASA. She spent five years
with the Geosciences Directorate, National Science Foundation, in strategic science planning, (programs and budgets) and in
developing interagency science programs among NSF, NASA, USGS, and NOAA, and DOE. She served as program scientist
for the NASA/NSF Antarctic Analogs Project. Her thesis research was in paleo-oceanography of biogenic deep sea sediments
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(60 Mato present) and on tectonic/stratigraphic evolution of the Antarctic Ocean. She served as chief scientist for UNOCAL
(Union Qil of California) research cruises, sampling and analyzing Miocene sediments offshore California and investigating
the diagenetic history of Miocene biogenic sediments (SEM, TEM, geochemistry).

BURBANK, DANIEL C.

Astronaut/Aeronautical Scientist, NASA Johnson Space Center

Burbank was a survival instructor for the Coast Guard in Alaska— he provided classroom instruction and led week-long
wilderness survival training sessions during winter on aremote island. While the course dealt with basic survival skills, a
major emphasis was on the psychological aspects of survival. He was a Coast Guard helicopter pilot with more than 1,800
missions, including 300 search and rescue missions, many flown in adverse conditions. This gave him a different perspective
on human performance in stressful, or even hopeless, situations. Mars exploration plans must acknowledge the limitations
(physical and psychological) and the capabilities (judgement, creativity, initiative, etc.) of the human beings who are integrd
to those missions. He is committed to cultivating an exploration culture within NASA: “...we train excellent ‘operators', and
give far less attention to developing ‘explorers’. And yet exploration fires peopl€e’ s imagination alot better than operations
ever could (and this from a career operator).” Burbank is the crew procedures lead for the flights that will deliver Node 1
(first USflight) and the US Laboratory module for the International Space Station. He is working in Moscow with Russian
engineers and authors on crew procedures and on Russian | SS hardware. Astronaut training included classroom and field
training in geology. A week spent in the Rio Grande rift convinced him of the importance of building a solid foundation of
field research skillsin the crewmembers we send back to the Moon and on to Mars. It's vital to develop and send field
researchers, rather than artifact retrievers, particularly if the mission architecture places crewmembers on Mars for 500+ days.
Send the necessary instruments to begin analysis, or at the very least to make proper specimen selection.

BURCHFIEL, B. CLARK

Field Geologist/Tectonist, Massachusetts | nstitute of Technology

Burchfiel isafield geologist who investigates the processes of orogenesis and their relation to plate interactions and intra-
plate deformation. His major research efforts arein five areas: (1) the Cordilleran orogenic belt of western North America,
(2) Alpine belt of Eastern Europe, (3) the Caledonian belt of Scandinavia, (4) the Andean belt in Peru, Bolivia, and Colombia,
and (5) north-central China and Tibet. His research focuses on processes of intracontinental deformation. It is designed to
examine orogenic belts and other regions of significance within the continents of different ages, tectonic settings, and hence at
different levels of exposure. The Alpine and Caledonian belts are collisional orogens, whereas the Cordilleran belt and
Andean belts are partly noncollisional. The work in Chinais a study of neotectonicsin active orogenic belts: normal faulting
in the High Himalaya and the tectonic evolution of the Tibetan Plateau, Tien Shan and southeastern Asia. The eastern Alpine
studies also include extensional regions coeval with convergence during a precollisiona stage. He attempts to solve specific
problems or develop conceptual models from field mapping integrated with geophysical and geodetic studies and, where rela-
tions permit, to attack mechanical problems on atheoretical basis.

DICKERSON, PATRICIA WOOQOD

Field Geologist-Geophysicist, Lockheed Martin/NASA Johnson Space Center

Dickerson is engaged in field and classroom training of astronauts/cosmonauts in tectonics and geomorphic analysis; creation
of electronic handbooks on global tectonics is an aspect of that instruction. Her research emphasis has been on continental and
oceanic rifts and transforms: global patterns in tectonic geomorphology, volcanism, and sedimentation, both temporal and
geometric. Comparative studies, especially of Rio Grande and western East African rifts and transforms, have included re-
mote sensing, geophysical, and field structural analyses. Investigations of transform faults have included physical modeling of
strike-slip deformation. In the context of Quaternary faults and dating of fault activity, she has developed an isotopic/
palynologic technique for determining timing of fault movement through analysis of spring deposits. Other investigations
have been in contractional orogenic zones: Ouachita, Laramide (New Mexico through Mexico), the Argentine Precordillera,
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north Norwegian Caledonides. She has collaborated in developing and field-testing shallow-penetration seismic instruments
and has explored for resources (water, gold, petroleum) in various remote and rigorous environments.

EPPLER, DEAN B.

Field Volcanologist/Spacesuit Test Subject, SAIC, NASA Johnson Space Center

Eppler is presently the prime space suit test subject for advanced planetary EVA system development. He received aB.S. in
Geology from St. Lawrence University in 1974, M.S. in Geology from the University of New Mexico in 1976, and Ph.D. in
Geology from Arizona State University in 1984. His research has included extensive field work in volcanology and geomor-
phology in such diverse environments as the Dry Valleys of Antarctica, the interior deserts of |celand, the Cascade volcanic
range in California, and the Rio Grande rift in northern New Mexico. Eppler’s work with the advanced EVA system devel-
opment group has been focused on identifying those elements of EV A suit mobility that are key to the conduct of field geol-
ogy, and on testing various EV A suit/backpack configurations in the conduct of geologic field work in terrestrial terranes and
topographies that are analogs to the lunar and martian environments.

FARMER, JACK

Geologist/Paleontologist, Arizona State University

Farmer is a geol ogist/paleontol ogist by training and has field experience in avariety of terrains including Alaska, Arctic
Norway, Antarctica, Australia, Mexico, and the deserts of the southwestern U.S. He has a so worked at the Ries impact crater
sitein Germany and in basaltic terrains of |celand. His recent Mars analog studies have focused on Y ellowstone, Wyoming,
and on the terminal lake systems of the Great Basin, including Mono and Pyramid Lakes, Nevada. He has participated in sev-
eral Marsokhod rover trials including Amboy Crater (Mojave), Kilauea, Hawai'i, and most recently on Hopi Lands in north-
ern Arizona. He participated in the JPL Rocky 7 trials at Lavic Lake (Mojave) and will also be involved with the upcoming
NASA Ames Marsokhod trial (February, Mojave) and the JPL FIDO trial (successor to Rocky 7) to be held next spring. From
the mission-planning standpoint, he have been on many teamsin the past 10 years, including the Mars Globa Surveyor 2001
Science Definition Team. Currently he isinvolved with the Mars Expeditions Strategy Planning Group (MESG) at JPL and is
amember of the Solar System Exploration Subcommittee (SSES) at NASA Headquarters. Heis also lead for ASU-funded
astrobiology activities carried out through the NASA Astrobiology Institute; along with 11 other Pls, he is a member of the
Executive Board of the Astrobiology Institute.

GARRISON, ROBERT E.

Sedimentologist, University of California at Santa Cruz

Garrison is Professor Emeritus of Earth and Ocean Sciences, University of Californiaat Santa Cruz. His geological interests
are in the sedimentology and diagenesis of fine-grained and highly organic sediments. He has carried out field and analytical
studies of these kinds of depositsin California, the Middle East, and South America, along with investigations of sediment
cores retrieved from the coastal upwelling zones along the Pertl margin and in the Mediterranean. Specific interests include
the origin of microbially generated sedimentary phosphorites, the formation of authigenic carbonates as a consequence of
degradation of organic matter, and sedimentary structures as indicators of palecenvironments and diagenetic processes. He
participated in petrological and electron microscopic studies of lunar samples returned by Apollo 12.

GREELEY, RONALD

Planetary Geologit, Arizona State University

While aresearch scientist at NASA-Ames Research Center, Greeley was involved in (1) pre-Apollo lunar surface geological
studies, (2) field studies of terrestrial analogs for the Moon, (3) wind-tunnel simulations of Mars sand/dust storms, (4) Mars-
Mariner 9 data analysis, and (5) site selection for theViking mission. He has been affiliated with Arizona State University
since 1978 and has conducted (1) studies of volcanic rocks and geology for the Viking extended mission, (2) field analog
studies of Iceland, Hawai'’i, Mt. Etna, Bolivia, (3) Mars 94 preparation, (4) Mars landing site analog studies, (5) Mars rover
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testsin the Mojave Desert, at Kilauea volcano, and in the Painted Desert, and (6) studies for the Mars Pathfinder mission. In
addition, he has organized NASA field conferences in Hawai'i, the Snake River Plain, and the Mojave Desert; he has chaired
aNASA study on Evolution of Climate and Atmosphere of Mars; he has chaired a National Academy of Sciences Committee
on Lunar and Planetary Exploration; and he is co-author of the NASA Atlas of the Solar System. Greeley was a micropal eon-
tologist with Standard Oil of California before becoming involved in lunar and martian investigations.

HARVEY, RALPH P.

Petrologist — Martian Meteorites, Case Western Reserve University

Harvey is Principal Investigator and Field Team leader for the Antarctic Search for Meteorites (ANSMET) project (funded by
Office of Polar Programs, NSF). He has led eight and participated in two 45-day-long field seasons, operating under condi-
tions of hostile climate, significant isolation, and complete self-sufficiency. HeisaPrincipal Investigator in the NASA
Ancient Martian Meteorite program, and long-time researcher on martian meteorites in general. Ralph has produced awide
variety of publications on martian meteorites, including several on ALH84001, focusing on igneous petrology and its rele-
vance to the history and environment of Mars. Other field experience includes geochemical and petrologic studies of basaltic
rocksin Iceland, northern Ontario, the Appalachians and New Zealand, and studies of micrometeorites in aeolian sediments,
salt deposits, and polar ice. Laboratory research typically involves study of mineral chemistry and texture by means of elec-
tron microprobe, transmission electron microscope and scanning el ectron microscope.

JONES, THOMASD.

Astronaut/Planetary Scientist, Johnson Space Center

Jones earned his Ph.D. in planetary science from the University of Arizona. His research interests included the remote sensing
of asteroids, meteorite spectroscopy, and applications of space resources. He was a program management engineer at the CIA
Office of Development and Engineering. While with Science Applications International Corp., he performed advanced pro-
gram planning for the NASA Solar System Exploration Division, investigating future robotic missions to Mars, asteroids, and
the outer solar system. Prior to pursuing doctoral work, Jones graduated from the U.S. Air Force Academy and served as an
Air Force pilot, having commanded the combat crew of a B-52D Stratofortress. Jones has logged over 40 days (963 hours) in
space. He flew as a mission specialist on successive flights of Endeavour (STS 59 and STS 68), both of which demonstrated
advanced synthetic aperture radar technology (Space Radar Lab) in investigations across the range of the Earth sciences. On
STS 80, while helping set a shuttle endurance record of nearly 18 days in orbit, he used the robot arm of Columbiato release
the Wake Shield satellite and later grapple it from orbit. Jonesis now chief of the Astronaut Office Station Operations
Branch, helping plan the construction and operation of the International Space Station. He is assigned to fly next on Space
Station Assembly Mission 5A, STS-98, scheduled for early 2000. The Endeavour crew will deliver the U.S. laboratory mod-
ule to the space station; Jones will help install the lab with a series of three spacewalks. He hopes that success with | SS will
lead quickly to long-duration missions beyond low-Earth orbit.

LIPPS, JERE H.

Field Paleontologist/Marine Biologist, University of California, Berkeley

Lippsisafield paleontologist and marine biologist, who has worked extensively in both disciplines (also in field geology) at
sites al around the world since 1960. He has taught field geology, paleontology and marine biology at sitesin California, Ne-
vada, and French Polynesia. Paleontologic sites for research include East Africa (Pleistocene hominid-bearing lakes), White
Sea of Russia (Vendian fossils), Western U.S. (Tertiary, Mesozoic, Paleozoic, and Precambrian fossil-bearing marine seds),
Australia (Precambrian of the Kimberleys), Siberia (Vendian, Cambrian), Kazakhstan (Cambrian), Papua New Guinea
(Pleistocene reefs, Eocene sediments), and Hawai'i-Tahiti (Deep Sea Drilling Project Leg 8). Marine biology research sites
include Antarctica (Palmer Station, McMurdo, and Ross I ce Shelf), Enewetak Atoll, Papua New Guinea (Papuan and Madang
Lagoons), French Polynesia, Californiaand Baja California, Lizard Island (Great Barrier Reef), Bimini, Palau, and others
where he studied living invertebrates and foraminifera for comparison to, and understanding of, fossil organisms.
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MASSELL, WULF

Field Geophysicist/Petroleum Explorationist, Epic Geophysical Co.

Massell has operational seismic crew and equipment experience in swamps, deserts, jungles, and polar plateaus and has
worked for more than ayear in Antarctica. He is familiar with most near-surface geophysical methods and, while on the fac-
ulty at the University of Texas-Austin, Wulf established the first geophysical field-methods course offered by the Department
of Geological Sciences. He has conducted geologic mapping in the Rocky Mountains, the Mid-Continent (flat rocks), and in
the Big Bend of west Texas. In support of survey planning he has carried out photo reconnai ssance work for near-surface
geological, geomorphological, and hazards studies. He has some familiarity with remotely operated (downhole) tools and
data, including well logs. Massell now specializesin processing data from 2-D and 3-D seismic surveys as applied in petro-
leum exploration. The volume of 3-D seismic data can be so large (tens of gigabytes) that data compression schemes are now
under development; such techniques will be important in transmitting seismic data from Mars. While working in Antarctica,
Massell directed some thought toward selection criteriafor ateam that might travel to Mars and back.

MUEHLBERGER, WILLIAM R.

Field Geologist/Tectonicist/Astronaut I nstructor, The University of Texas at Austin

Muehlberger and his students have made geologic maps of many regions of Central and North America, the Dead Sea fault
zonein Turkey, and of the Moon. Lunar mapping included the fold belts on the mare surfaces; an interpretation of the tectonic
history of the Apollo 17 landing site accompanied maps of the area. Bill has been involved in geological training of astronauts
since 1964: He was Principal Investigator of the Apollo Field Geology Experiment for Apollo Missions 16 and 17, in addi-
tion to serving as co-investigator for the Earth Observations Experiment for Skylab 4 and the Apollo-Soyuz mission. Since
inception of the Space Shuttle program, he has been part of the Earth Observations team at Johnson Space Center, and he has
now begun training crews for International Space Station.

RICE, JIM

Astrogeologist, University of Arizona

Rice is amember of the Imaging Team of the '98 Mars South Polar Lander at the Lunar and Planetary Laboratory at the Uni-
versity of Arizona. He specializes in martian periglacial, fluvial, and lacustrine geomorphology and is currently working on
the fluvial geomorphology and history of the Mars Pathfinder landing site. He is also involved with landing site selection for
the’98 Mars South Polar Lander and 2001 Mars Surveyor Lander. Rice has aso been a field team member on Mars rover
tests and worked on a Manned Mars Mission Study at Marshall Space Flight Center. Rice has conducted Mars analog field
investigations in the Antarctic, Arctic, Iceland, Channeled Scabland of Washington, and the deserts of Arizona, California,
and Mexico. He was a member of the first joint NASA/Russian expedition to the ice-free regions of eastern Antarctica. He
spent six months on this joint scientific expedition where he conducted geologic and geomorphic field investigations and was
also a Research Diver on the SCUBA Diving Team, which explored the ice covered lakes of this region. Rice has spent the
last two years conducting field investigations at the Haughton impact crater on Devon Island in the High Arctic. This summer
he'll conduct further field work in both the Haughton impact crater and Iceland.

SPUDIS, PAUL

Planetary Geologist, Lunar and Planetary | nstitute (Houston)

Spudisis ageologist who received his education at Arizona State University (B.S., 1976; Ph. D., 1982) and at Brown Univer-
sity (Sc.M., 1977). Since 1982, he has been a Principal Investigator in the Planetary Geology Program of the NASA Office of
Space Science, Solar System Exploration Division, specializing in research on the processes of impact and volcanism on the
planets. He has served on NASA’s Lunar and Planetary Sample Team (LAPST), which advises on alocations of lunar sam-
ples for scientific research, the Lunar Exploration Science Working Group (LEXSWG), that devised scientific strategies of
lunar exploration, and the Planetary Geology Working Group, which monitors overall directions in the planetary research
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community. He has also been a member of the Committee for Planetary and Lunar Exploration (COMPLEX), an advisory
committee of the National Academy of Sciences, and the Synthesis Group, a White House panel that in 1990-1991 analyzed a
return to the Moon to establish a base and the first human mission to Mars. He was Deputy L eader of the Science Team for
the Department of Defense Clementine mission to the Moon in 1994. He is the author or co-author of more than 100 scientific
papers and two books, including his most recent, The Once and Future Moon, which was published in the Smithsonian
Library of the Solar System series for the general public.

WESTALL, FRANCES

Micropalaeontol ogist/Exobiologist, NRC-Johnson Space Center

Westall’s principal expertiseisin the field of fossil bacteria and bacterially produced biofilms. She is experienced in working
with the modern microbial environment (shallow- to deep-water marine environments, among others) and with biofilm forma-
tion in nature and in the laboratory. She has conducted research in the experimental fossilization of bacteria. Westall has
studied fossil bacteria and biofilms from different parts of the rock record, representing different types of microbial environ-
ments: (1) silicified marine bacteria and biofilms from the Early Miocene (South Atlantic Ocean); (2) phosphatized bacteria
from areducing volcanic lake, Early Eocene (southern Germany); (3) silicified bacteria and biofilms from the 3.3t0 3.5 Ga
Early Archean terrains of the Barberton greenstone belt, South Africa, and the Pilbara Craton, Australia.



