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24th LPSC Conference Information 

CONFERENCE INFORMATION 

REGISTRATION - LPI OPEN HOUSE 

The 24th Lunar and Planetary Science 
Conference will open with a Registration/ 
Open House on Sunday. March 14 from 
6:00 p.m. until 9:30 p.m. at the Lunar and 
Planetary Institute. 3600 Bay Area 
Boulevard. Registration will continue in 
the Gilruth Center, JSC, Monday through 
Thursday between 8:00 a.m. and 5:00 
p.m. A shuttle bus will be available to 
transport participants between the LPI 
and local hotels Sunday evening from 
5:45 p.m. to 10:00 p.m. 

A message center will be open from 
from 8:00 to 5:00, Monday through 
Thursday (8:00 to noon on Friday) in the 
registration area in the Gilruth Center. 
People may contact attendees by calling 
713-483-0321. Messages will be posted 
on a bulletin board near the Registration 
Desk. 

Assistance with arranging airline 
reservations is available from the Airlines 
Traffic Office in Room 130 of Building 1 
(phone 483-3305). Conference badges 
must be worn for entrance to this build­
ing. This service will be available each 
day of the conference from 8:00 a.m. to 
5:00 p.m. 

SHUTILE BUS SERVICE 

A shuttle bus service between JSC, LPI. 
and the various motels will operate daily 
from 7:30 a.m. until 9:30 a.m., 11:00 a.m. 
until 2:00 p.m., and from 5:00 p.m. until 
6:30 p.m. Buses will also operate 1/2 hour 
before and after each official evening 
function. 

During the week of the conference, 
your conference badge will allow access to 
the Space Center at all gates, the first 
floor of Building 1, and the Gilruth 
Center. Please be reminded that this 
badge does not allow access to other areas 
or buildings not open to the general 
public except those specifically outlined 
above. 

24th LSPC Session Guide 

March 15-19, 1993 
Monday Homing, 8:30 a.m. 

• Basaltic Achondrites 
• A Geology of Venus: A Tribute to 

Valery Barsukov 
• Solar System Origins 
• Impact Cratering and Shock Meta­

morphism 
Monday Afternoon, I :30 p.m. 

• Solar, Cosmic Ray, and Dynamical 
Studies (Session honors James R. 
Arnold) 

• Venus Volcanism 
• Manson: The Hole and Shocking 

Story 
Monday Evening, 8:00 p.m. 
Harold Masursky Lectures, Public 
Session, Bldg. 2 Auditorium 
Tuesday Homing, 8:30 a.m. 

• Primitive Achondrites 
• Venus Resurfacing and Tectonics 
• Chicxulub, KIT Boundary, and Other 

Impact Ejecta 
• Remote Sensing/Space Weathering 

Tuesday Aftemoon, 1:30 p.m. 
• Meteorites and Volatiles: A Session 

Honoring the Service of Don Bogard 
as PM & G Discipline Scientist 

• Venus Gravity from Magellan and 
Mars Geophysics 

• Large Impact Events: Theory and 
Observations, and Galileo Earth/ 
Moon Results 

• Martian Geomorphology 
Tuesday Evening, 7:00-9:00 p.m. 
Poster Session I, Lunar and Planetary 
Institute 
Wednesday Morning, 8:30 a.m. 

• Interplanetary Dust: Laboratory 
Studies and Results from Spacecraft 

• Martian Surface Mineralogy and 
Spectroscopy 

• Rocks: From the Highlands to the 
Maria to Antarctica 

Wednesday Afternoon, l :30 p.m. 
• Ordinary and Enstatite Chondrites 
• Mars: Tectonism and Volcanism 
• Lunar Volcanic Glasses and Regolith 

5:00 COMPLEX Plenary: Integrated 
Strategy for Planetary and Lunar Explora­
tion from 1995-2010 
Wednesday Evening 6:00-9:30 p.m. 
Conference Social, Landolt Pavilion 
Thursday Moming, 8:30 a.m. 

• Carbonaceous Chondrites and 
Chondrules 

• Mars: Surface and Atmospheric 
Processes 

• Lunar Geology 
• Asteroid and Planetary Core Forma­

tion and Metal-rich Meteorites 
Thursday Afternoon, I :30 p.m. 

• Stars, Stardust, and Isotope 
Anomalies 

• Outer Solar System 
• Future Lunar Exploration 

5:30 NASA Program Managers• Meeting 
Thursday Evening 7:00-9:00 p.m. 
Poster Session II - Lunar and Planetary 
Institute 
Friday Homing, 8:30 a.m. 

• CAls and Heat Sources for Chondrule/ 
CAI Melting 

• Comets and Asteroids 
• Educating Young People in Earth and 

Planetary Sciences 

Meetings and Special Events 

As the Conference takes shape in late 
January, we take this opportunity to list 
some of the meetings and special events 
planned for LPSC 24. Some of the details 
may change and new activities may be 
added between Bulletin press time and the 
Conference. 

Poster Sessions 
Poster Sessions I and II wil1 be held on 
Tuesday and Thursday evenings from 
7:�9:00 p.m. in the Great Room at LPI. 
Poster authors will be on hand to discuss 
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Conference Program and Short 
Abstracts On Line 

The LPSC Program with short abstracts 
will be accessible electronically on or 
about February 5 via the NASA Science 
Internet (NSI) or by direct dial. 
• On NSI/DECNET (SPAN), type SET 
HOST LPI. 
• On NSI/Intemet, type TELNET 
LPI.JSC.NASA.GOV or TELNET 
192.10 I. 147. I I. 
• To dial direct, call 713•244-2090 or 
713·244-2091. These are new modem 
numbers and will connect to 2400 or 1200 
baud. 

For all three methods of access, 
respond to USERNAME: LPI. No 
password is necessary. Choose LPSC 
Conference Program from the menu. 

If you have difficulty in accessing the 
LPI computer. please contact Kinpong 
Leung at 713·486·2165 (LPI::LEUNG on 
NSI/DECNET or Jeung@lpi.jsc.nasa.gov 
on NSl/lntemet) or Lorraine Willett at 
713·486·2194 (LLFISHER on 
NASAMAIL). 

their presentations with other attendees 
and complimentary keg beer and soft 
drinks will be served during these 
sessions. 

Displays, Demos, and Exhibits 
The on-line and remote access capabili· 
ties of the interrelated database systems in 
use at LPI will be displayed throughout 
the week at the LPI facility at 3600 Bay 
Area Boulevard. Shuttle buses will be 
provided to transport attendees to and 
from the Gilruth Center; travel time is 
about 10 minutes. 

The Washington University-based 
Geosciences Node of the Planetary Data 
System will demonstrate an electronic 
catalog of Magellan data products. The 
catalog will allow searches by geographic 

LPSC Session on Geology of Venus is Dedicated to the 
Memory of Valery Barsukov 

The field of planetary 
science and solar sys• 
tern exploration lost an 
invaluable colleague 
with the untimely death 
of Academician Valery 
Leonidovich Barsukov 

in July 1992. Academician Barsukov had 
achieved many of the highest scientific 
honors in the Soviet Union and Russia, 
and he was truly dedicated to intema• 
tional cooperation in scientific research 
and planetary exploration. During his 
career, Barsukov's professional interests 
underwent a metamorphosis from the geo. 
chemistry of ore deposits, to the study 
of the metallogenic aspects of Earth• s 
mantle, to the geochemistry and geology 
of the planets and their satelJites. As 
director of the V. I. Vemadsky Institute of 
Geochemistry and Analytical Chemistry 
in Moscow, he actively participated in 
Soviet Union missions to the Moon, Ve. 
nus, and Mars. 

location, feature, orbit, and product, and 
will enable the user to place orders for 
Magellan MIDR, GxDR, ARCDR, and 
F-BIDR products. 

The Combined Publishers Exhibit will 
be on display at the LPI throughout the 
week. 

Session Chair's breakfast Meetings 
will be held in the Club Room, Gilruth 
Center, 7:45-8:15 a.m., Monday through 
Friday. 
Monday-March 15 
The Hal Masursky Lectures will be open 
to the public at 8:00 p.m. in the Building 
2 Auditorium, JSC. 
Tuesday-March 16 
Poster Session I will be held in the Great 
Room, LPI, from 7:00-9:00 p.m. 

In the latter part of his career, he 
developed another of his passionate in• 
terests, international cooperation in 
scientific research and planetary explo• 
ration. He was Vice-President of the 
International Union of Geological Sci­
ences and was a well known figure 
at LPSC, where he often gave keynote 
papers on the latest Soviet planetary ex­
ploration achievements. Upon the rene­
gotiation of a joint agreement between 
the U. S. and Soviet Union in the mid 
1980s, he was named Soviet Chair of the 
Joint Working Group on Solar System 
Exploration. 

Close friends knew that the passion 
and intensity of his work extended into 
his personal life. His significant activi­
ties in international cooperation and his 
legendary guitar playing and singing of 
Russian folk songs made all who came in 
contact with him a little bit more Russian 
and significantly better world scientific 
citizens. He will be greatly missed. 

Wednesday-March 17 
The JSC Astronomy Seminar will present 
"Fast Terraforming of Mars" by Jim 
Oberg at noon in Building 31, Room 129. 

The Annual Barbeque Dinner for all 
registrants will be held at Landolt 
Pavilion. Guest tickets will be sold at the 
registration desk. 
Thursday-March 18 
Poster Session II will be held in the Great 
Room, LPI, from 7:00-9:00 p.m. 

RECYCLING 

For the first time, participants who 
normally discard the bulky abstract 
volumes after the meeting will have the 
opportunity to recycle them. Look for 
notices directing you to the recycling 
station at the Conference . ..0' 
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GALILEO: 

EARTH­

MOON 

ENCOUNTER 

MOON-

This false-color composite (reproduced 
here in black and white) of I 5 images of the 
Moon was taken through 3 color filters by 
the Galileo spacecraft Solid State Imaging 
system during its flyby through the Earth• 
Moon system on December 7, 1992. This 
view was obtained while the spacecraft 
was 425,000 km from the Moon and 69,000 
km from Earth. 

MOON-

This false-color mosaic (reproduced here in 
black and white) was constructed from a series 
of 53 images taken through 3 spectral filters 
by Galileo's imaging system as the spacecraft 
flew over the northern regions of the Moon on 
December 7, 1992. The lunar nearside is to the 
left in this view. In color, the mosaic clarifies 
compositional variations in the Moon's 
northern hemisphere. 
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IIASA PHOTO NO. Stl-52112 

ANDES, SOUTH AMERICA-

AFRICA AND ARABIA-
This image(reproduced herein black and white from 
a color view) of northeast Africa and Arabia was 
taken from an altitude of about 500,000 km by 
Galileo on December 9, 1992, as it left the Earth's 
vicinity for Jupiter. Most of Egypt (center left) 
including the Nile Valley, the Red Sea ( slightly above 
center), Israel, Jordan, and the Arabian Peninsula 
are cloud-free. In the center, below the cloud on the 
coast, is Khartoum at the confluence of the Blue and 
White Niles. Somalia (lower right) is mostly cloud­
covered. 

This false-color mosaic (reproduced here in black and white) of the central part of the Andes mountains (70"W, 19°S) is made up of 42 
images taken by Galileo from an altitude of 25,000 km. A combination of visible and near-infrared filters was used to distinguish 
regions with different vegetation and soil types. The mosaic covers the area where Chile, Peru, and Bolivia meet. (North is to the left 
and the Pacific coast is in the foreground.) Lakes Titicaca and Poopo are the dark patches left and right. A larger lighter area below 
and left of Poopo is Salar de Uyuni, a dry salt lake 120 km across. The lakes lie in the Altiplano, the region between the east em and western 

Andes, which are cloud-covered. 
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NEW IN PRINT 
These publications are anilable from the publisher listed or may be ordered through local bookstores. 
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SOLAR SYSTEM EVOLUTION 

A NEW PERSPECTIVE 

By Stuart Ross Ta,lor 
Cambridge University Press, New York. 1992, 307 pp. 
Black and white illustrations and photographs. Hardcover, $49.95 

T
his recently published book by S. Ross Taylor, entitled Solar System Evolution and 
subtitled, A New Perspective, is a thoughtful and informative discourse on the 

subject. It is written from a perspective that reflects the acknowledged maturation of 
planetary science, and the merging of research activities in planetary science with 
research in astronomy and astrophysics on the one hand, and life science on the other 
(partial motivation for the subtitle for the book). It is also written from a perspective 
that proclaims the solar system to be unique in the universe, mainly because so many of 
the specific details of the system are a consequence of "chance events," notably impacts 
between objects of considerable size (several to thousands of kilometers in diameter) 
during the evolution of the solar system ( also motivation for the subtitle). The book, as 
with any undertaking of this breadth, has strengths and weaknesses. Many of these are 
recognized and acknowledged by the author in the Preface. 

The literature cited is from pre-April 1990, so students of the subject should not 
expect, for example, to see discussions of putative planetary systems associated with 
pulsars. The bibliography is extensive, with emphasis upon relatively recent reviews in 
many subject areas covered by the book. My only complaint about the bibliography is 
that it is often difficult, or impossible because the key references are not given, for a 
reader to discern where the seeds of key concepts first appeared. This is important, as 
the author himself points out, so that one can judge critically the firmness of the 
foundation underlying these concepts. This is probably a consequence of the heavy 
dependence on recent review pub]ications, and on the breadth of the subjects treated in 
the volume. 

The author is to be congratulated for his recognition of the growth of interest and 
activity directed at placing the solar system in the context of other planetary systems. 
His emphasis on the role of impacts in shaping the solar system is also to be lauded 
(this is the first book on so1ar system evolution that I am aware of that devotes an entire 
chapter to the role of impacts). The chapter on impacts is readable, and for one not 
familiar with the topic it provides a sense of why recognition of the significance of this 
process has had such a profound effect on current thinking not only on the evolution of 
the solar system, but the past and future evolution of life on this planet 

The story line of the book is reasonably tight. It progresses through the subject in a 
somewhat unusual, but useful, fashion. There are slight, occasionally awkward, 
digressions into topics that, while interesting in their own right, seem somewhat out of 
place here (e.g., discussions on the origins of galaxies and the comparison of galactic 
collisions with continental drift). Most of these appear in the early chapters where the 
subject matter is least familiar to the author, and they are minor. 

My major difficulty with the tone of the book is that while, as noted above, it 
recognizes the significance of other planetary systems to students of this p1anetary 
system, and it emphasizes the role of impacts in the evolution of the solar system, it 
then p1aces too much weight on the notion that the solar system is unique and imparts a 
sense that its counterpart wi11 not be found in nature. What disturbs me about this view 
is that while it is probably true that an exact replica of the solar system does not exist, 
the message is that there are no defining prototypical attributes of p1anetary systems 
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that one should seek to discern either in studies of this planetary system or of any other 
system. For example. the author states on page 288 that the "Division into terrestrial 
and giant planets is as unlikely to be repeated as is the course of the evolution of life on 
this planet." If this view were correct. then the study of the origin of the solar system is 
removed from the realm of scientific inquiry. I do not believe that such is the case, and 
one can in fact attempt to identify generic aspects of planetary systems through a study 
of our own and then test that through observations. It may tum out that the author is 
correct regarding this view of planetary systems, but there is no finn basis to assume so 
at this time. and it seems to be inconsistent with his own recognition of the likelihood 
of planetary systems elsewhere. 

I found the book to be a readable and good introduction to most of the key issues and 
phenomena that are thought to have played an important role in the evolution of the 
solar system. It should be a useful resource for students and newcomers to the subject. 

-David C. Black 
(Dr. Black is Director of the Lunar and Planetary Institute) 

ELECTRONIC PICTUREBOOKS-A NEW WAY TO LEARN ABOUT 
ASTRONOMY AND PLANETARY SCIENCE 

As a teacher, would you want to assign your class to read an entire book on a com­
puter screen? Sounds a bit unlikely-until you discover ExlnEd's* new electronic 

PictureBooks! Intended as educational aids for learning about astronomy and Earth 
and planetary sciences, ExlnEd PictureBooks combine the benefits of traditional books 
with the flexibility and interactivity of electronic data. They can include full color, 
audio, and full-motion video. Great educational tools, the PictureBooks are built on 
Hypercard stacks and designed to run on a Macintosh computer with HyperCard 2.1 
and QuickTime 1.5. both of which require system software version 7 .0 or above. In the 
future, they will be available on the PC platfonn as well. 

ExlnEd's electronic PictureBooks are part of a NASA-funded experiment to discover 
and develop new and better ways to assemble and distribute the results of astronomy 
and planetary science research, particularly images. Each PictureBook contains a 
tutorial, text. color images. maps (as appropriate). and a glossary, as well as instruc­
tions on how to navigate through the exciting material it contains. For each 
PictureBook, a teacher's guide, recommended student activities. background material, 
and associated fact sheets are also available for classroom use. Because the 
PictureBooks rely heavily on visual imagery, the reading level for each book is largely 
detennined by which of these associated materials the teacher chooses to use with it. 

Two PictureBooks are currently available to the public. The HST s Greatest Hits 
PictureBook spotlights some of the most spectacular and infonnative images taken with 
the scientific instruments of the Hubble Space Telescope (HS1) during its first year of 
operation. Created from an existing slide set distributed by the Space Telescope Science 
Institute in Baltimore, Maryland, the PictureBook contains a selection of 24 images that 
represent new data and highlight the new theories about phenomena such as gravita­
tional lenses and black holes now being developed as a consequence of these HST 

*ExlnEd (Exploration in Education) is a program of the Special Studies Office of the 
Space Telescope Science Institute. 

LUNU AND PLANETARY INFORNATIDN BULLETIN 7 

UO/:JE?::Jn ;;; UI UO , .., 



NEW IN PRINT 
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images. Magellan at Venw, the second PictureBook now being distributed, surveys 
some of the most exciting results of Magellan, a NASA spacecraft sent to map the 
surface of Venus with imaging radar. The PictureBook was created from an existing 
slide set distributed by the Jet Propulsion Laboratory in Pasadena, California. Both 
PictureBooks are available on GENIE and America On Line (using keyword 
"ExlnEd"). Other distribution means, including CD-ROM and Internet, are also being 
explored. 

Additional ExlnEd PictureBooks available soon to the public include: 

• 6.5-Meter Mirror Casting, which describes the successful casting of a 6.5-
diameter borosilicate honeycomb telescope mirror by the Steward Observatory 
Mirror Laboratory; 

• Terrestrial Impact Craters, a presentation of orbital and aerial photographic views 
of proven or suspected impact structures on Earth from an existing Lunar and 
Planetary Institute slide set; 

• Science From New Worlds, a survey of recent planetary exploration from a slide set 
produced by NASA's Solar System Exploration Division; 

• Earth from O rbit, a collection of shuttle pictures of the Earth taken by NASA 
Astronaut Jay Apt, including his personal interpretations of these Earth views . . .  

. . . and many more in 1993! 

FROM THE ASTRONOMICAL SOCIETY OF THE PACIFIC 

"WORLDS IN COMPARISON" SLIDE AND AOIVITY KIT 

A
n updated set of 20 slides contrasting the sizes of worlds and geologic features in 
the solar system is available from the A.S.P. Designed by former NASA Visual 

Information Specialist Stephan Meszaros, the slides use the best spacecraft and radar 
images to give the viewer a cosmic sense of scale. They include the Earth projected on 
(and dwarfed by) Jupiter's Red Spot and Saturn's rings; an outline map of the U. S. 
superimposed on the "Grand Canyon" of Mars; a comparison of volcanos on Earth, 
Mars, and Jupiter's moon, Io; and the Earth's Moon compared to Neptune's icy 
satellite, Triton. 

The slide set comes in a protective display folder with a 20-page guide that features 
detailed captions, introductory tables giving the main characteristics of all known 
planets and moons in the solar system, an up-to-date summary of all U.S. and Soviet 
planetary missions, several pages of classroom or home activities and projects, and a 
thorough, nontechnical reading list. $29.95 from A.S.P., Worlds Slide Set Dept., 390 
Ashton Avenue, San Francisco CA 94112. 
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PUBLICATIONS FROM LPI 
QUANTITY! CODE 

B-ACM 

PR0-22 

PR0-20 

B-ORIGINS 

B-BASES 

B-PLANS 

S-IMPACT 

$-WINDS 

S-STONES 

S-VOLC 

S-APOLLO 

$-OCEANS 

S-CLOUDS 

$-GEOL 

88-03 
90-05 

91-01 

92-01 

92-02 

92-03 

92-05 

92-06 

92-07 

TITLE I PRICE I TOTAL 

BOOKS 
ASTEROIDS, COMETS, METEORS 1991 $80.00 

PROCEEDINGS OF LUNAR AND PLANETARY SCIENCE, VOLUME 22 $25.00 

PROCEEDINGS OF THE TWENTIETH LUNAR AND PLANETARY SCIENCE CONFERENCE $25.00 

ORIGIN OF THE MOON $15.00 

LUNAR BASES AND SPACE ACTIVITIES OF THE 21 ST CENTURY $15.00 

PLANETARY SCIENCE: A LUNAR PERSPECTIVE (SPECIAL PRICE; SLIGHTLY DAMAGED) $5.00 

SLIDE SETS 
TERRESTRIAL IMPACT CRATERS $18.00 

THE WINDS OF MARS: AEOLIAN ACTIVITY AND LANDFORMS $18.00 

STONES, WIND, AND ICE: A GUIDE TO MARTIAN IMPACT CRATERS $18.00 

VOLCANOES ON MARS $15.00 

APOLLO LANDING SITES $20.00 

SHUTTLE VIEWS THE EARTH: THE OCEANS FROM SPACE $20.00 

SHUTTLE VIEWS THE EARTH: CLOUDS FROM SPACE $20.00 

SHUTTLE VIEWS THE EARTH: GEOLOGY FROM SPACE $20.00 

TECHNICAL REPORTS AVAILABLE FOR THE COST OF SHIPPING AND HANDLING, EXCEPT 88.(13 

ASTRONAurs GUIDE TO TERRESTRIAL IMPACT CRATERS $4.00 I 

WORKSHOP ON COSMOGENIC NUCLIDE PRODUCTION RATES $0.00 

WORKSHOP ON PRODUCTION AND USES OF SIMULATED LUNAR MATERIALS $0.00 

TOWARDS OTHER PLANETARY SYSTEMS (TOPS): A TECHNOLOGY $0.00 
NEEDS ASSESSMENT WORKSHOP 

WORKSHOP ON THE MARTIAN SURFACE AND ATMOSPHERE THROUGH TIME $0.00 

WORKSHOP ON THE PHYSICS AND CHEMISTRY OF MAGMA OCEANS $0.00 
FROM 1 BAR TO 4 MBAR 

WORKSHOP ON THE EVOLUTION OF THE MARTIAN ATMOSPHERE $0.00 

JOINT WORKSHOP ON NEW TECHNOLOGIES FOR LUNAR RESOURCE ASSESSMENT $0.00 

WORKSHOP ON INNOVATIVE INSTRUMENTATION FOR THE IN SITU STUDY OF $0.00 
ATMOSPHERE-SURFACE INTERACTIONS OF MARS 

ABSTRACT VOLUMES AVAILABLE FOR THE COST OF SHIPPING AND HANDLING 

ASS-23 LPSC xxm (1992) I $0.00 I 

PAGE TOTAL S ___ _ 

(OVER PLEASE) 

• 



PUBLICATIONS FROM LPI 

BALANCE FROM PREVIOUS PAGE $ ___ _ 

Shipping and Handling Charges 

Canada Foreign Air 
U.S. Foreign Surface Europe/S. Am. 

Each Proceedings $9.00 $9.00 $36.00 
Each Book $5.00 $5.00 $28.00 
One Slide Set $3.00 $3.00 $7.00 

Ea. Additional Set, add: $1.00 $1.00 $2.00 
One Technical Report $5.00 $5.00 $10.00 

Ea Additional Report, add: $1.00 $1.00 $2.00 
Each Abstract Set $10.00 $15.00 $55.00 

Method of Payment 

D Check (in U.S. dollars drawn on U.S. bank) D Money Order 

g �=erCard I I I I I I I J ! ! I I I 
Account Number 

Expiration Date Print exact name appearing on credit card 

Foreign Air 
Pacific Ocean 

$36.00 
$28.00 
$7.00 
$2.00 

$10.00 
$2.00 

$75.00 

Signature-------------------�----

Phone ( __ ) ______ _ 

PLEASE INDICATE BUSINESS HOURS PHONE. 

FAX ( __ ) _______ _ 

PLACE ALL ORDERS WITH: 

Order Department 
Center for Advanced Space Studies 

3600 Bay Area Boulevard 
Houston TX 77058-1 1 1 3  

SUBTOTAL $ 

SHIPPING AND HANDLING $ ___ _ 
(SEE CHART AT LEFT) 

ADD 7 25% SALES TAX $ ---­
FOR TEXAS DELIVERY 

(APPLY TAX TO SUBTOTAL AND SHIPPING) 

TOTAL AMOUNT ENCLOSED $ ___ _ 

PRICES EFFECTIVE THROUGH 5/93 

PHONE: (713) 486-2172 • FAX: (713) 486-2186 

Ordered By Ship To All domestic orders must ship to a street address only. 

Organization Organization 

Name Name 

Address Address 

City City 

State Zip State Zip Country 

Phone ( _ )  (required to process Older) Phone ( _ ) {required to process Otder) 

PLEASE INDICATE BUSINESS HOURS PHONE. PLEASE INDICATE BU$1NESS HOURS PHONE. 

1-
-

1-
- -----



Researchers 

Use H�T to 

Examine 

Ancient 

Galaxies 

A "HUBBLE ATLAS" OF ANCIENT GALAXIES--

Hubble Space Telescope's high resolution allows asrronomers to classify galaxies in a cluster (CL 0939+4713) that existed four billion 
years ago, when the universe was two-thirds of its present age. 

The galaxies in this mosaic area"anged according to the well-established system developed by American astronomer Edwin Hubble 
in the 1920s. The top three rows show familiar types of galaxies found today in nearby clusters: elliptical galaxies and Jens-shaped 
galaxies (SO, or S-zero) that may be transition objects between spiral and elliptical galaxies. Rows 4 through 7 show spiral galaxies 
categorized by the openness of their pinwheel-shaped arms ( Hubble classification Sa, Sb, Sc, Sd). Many of these have since disappeared. 
In particular the spirals in row 7 ( Sd)show peculiar morphologies. The bottom row shows galaxies apparently merging into single systems. 

Space Telescope reveals that star-forming galaxies were far more prevalent in the clusters of the younger universe than in modern 
clusters, a result having important implications for theories of galaxy evolution. The image was taken with Hsr s Wide Field/ Planetary 
Camera in Wide Field Camera mode, and required a six-hour exposure. 

PHOTO WOil: AWi DlllSUl. WIIEGIE IIIID1IITIOK. AND !WA CO-INYESTIGATOlS: MIGUSM OENIII (TALE UNIYHSIIY). jAIIES l GUNN (PIIMCETON UNllElSm), IWYET Blll'CHEI (JHE NETHEIIANDS IOUll>ATION IOI IESWCH 
IN AmONOlfl). 
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L
ooking far back in time, the Hubb]e 
Space Te]escope (HST) has found 

some suspected ancestors of today's 
ga]axies. The pictures reveal that star­
fonning ga1axies were far more preva1ent 
in the clusters of the younger universe 
than in modern clusters of galaxies near 
us today. The results have important 
implications for theories of how ga1axies 
have evo]ved since the beginning of the 
universe 15 billion years ago. 

Serendipitously, the Hubble observa­
tions might have also discovered the most 
distant galaxy cluster yet seen. The 
cluster might be as far away as ten billion 

light years, at a "look-back" time corre­
sponding to the ear]y epoch of ga1axy 
formation. The research was carried out 
by Ors. Alan Dressler of Carnegie 
Institution, Augustus Oemler of Y a1e 
University, James E. Gunn of Princeton 
University, and Harvey Butcher of the 
Netherlands Foundation for Research in 
Astronomy. 

A principa1 goal for the Hubble Space 
Telescope is to trace ga1axy evolution 
through direct observations. This is very 
difficult to achieve with groundbased 
telescopes because the tiny images of 
distant galaxies smear into faint blurs 

HST PHOTOGRAPHS A CLUSTER OF GALAXIES FOUR BILLION 
UGHT YEARS AWAY-
This is a NASA Hubble Space Telescope image of a portion of a remote cluster of galaxies 
(CL 0939+47 J 3) that existed when the universe was two-thirds its present age (redshift z 
= 0.4 ). Hubble's high resolution allows astronomers to study.for the first time, the shapes 
of galaxies that existed long ago. The Space Telescope pictures are sharp enough to 
distinguish between various forms of spiral galaxies as well as galaxies in collision, some 
tearing material from each other, some merging into single systems. 

The HST picture confirms that billions of years ago, clusters of galaxies contained not 
only the types of galaxies dominating their descendant clusters today, but also several 
times as many spiral galaxies. These spiral galaxies have since disappeared through 
possibly a variety of processes: merger, disruption, and fading. The Hubble images 
provide the first unambiguous evidence for the influence of environment on the form of a 
galaxy. 

The image was taken with HST' s Wide Field/Planetary Camera in Wide Field Camera 
mode, and required a six-hour exposure. 

PHOTO CllDIT: AWi DlESSLU. CARNEGIE INS11111T1O11. AND NASA CO-IMYESTl�TOlS AUGUSTUS ornn (Yll..E UNIVEl!IIYl, JAltES l (iUNN (PllllCfTON 
UNIYElSIIY). AND HOVEY IUTCHU (fffE NETltElUIIDS fOUNDATIOII fOl lESWCII IN AmONOlll). 

when viewed through Earth's atmosphere. 
Hubble images of a pair of remote 

clusters of galaxies located four billion 
light years away allow astronomers to 
distinguish, for the first time, the shapes 
of galaxies that existed long ago. 

The pictures, taken with the Wide 
Field/Planetary Camera (in Wide Field 
Camera mode), are so detailed they show 
a full range of ga1axy types inhabiting the 
universe of four billion years ago: 
elliptical, spira1, distorted, and irregular 
forms. The images also reveal galaxies in 
collision. Some are tearing material from 
each other; others are merging into single 
systems. 

Dress]er said the pictures are sharp 
enough to distinguish between various 
forms of spiral ga1axies, whose distinctive 
swirl patterns are outlined by vigorous 
star formation. ''This shows us that 
clusters billions of years ago contained 
not only the elliptical and SO galaxies (S­
zero, lens-shaped featureless galaxies that 
may be the transition between spira1 and 
elliptica1) like those dominating their 
descendant clusters today, but also severa1 
times as many spira1 galaxies." 

THE CASE OF THE DISAPPEARING 

GALAXIES 

"The new Hubble data are the first un­
ambiguous sign of the influence of en­
vironment on the form of a galaxy," said 
Dressler. "Clearly, spirals were common 
in clusters in the distant past, but they 
have largely disappeared or changed form 
by now. What has been responsible for 
their demise?" 

Based on the HST pictures and the 
results of earlier research with ground­
based telescopes, the team thinks that the 
rapid decline in the spiral population can 
be explained by three mechanisms: 
merger, disruption, and fading. 

HST reveals many examples of strong 
galaxy interactions or mergers in one of 
the dusters. This is evident by the pres­
ence of"tails" distorting the shapes of 
some galaxies. The tails are probably 
caused by . tida1 effects where the close 
gravitationa1 pull between bypassing 
galaxies will stretch and disrupt their 
stellar distributions. 

The result is that many ancient spirals 
might have merged to form giant ellipti­
cal ga1axies (as proposed by MIT's Alar 
Toomre and Carnegie's Francois 
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THE FARTHEST CLUSTER OF GALAXIES EVER SEEN?-
This image reveals one of the faintest and probably most distant clusters of galaxies ever seen. The cluster contains about 30 very faint 
objects that are unusually small and compact in appearance. (The larger objects are foreground galaxies located in a separate galaxy 
cluster four billion light years away.) These lumpy spots do not appear to resemble the elliptical and spiral galaxies of today. The objects 
might rwt be separate galaxies but rather sites of strong star formation embedded within primordial galaxies that are too faint to be seen 
in this HST exposure. 

The colors of these objects (measured with the Mount Palomar 200-inch telescope) place the cluster at a distance of at least seven 
billion light years (redshift z > 1 ). The cluster may be even farther if it is associated with a quasar(located near the left edge of the frame) 
that has a measured distance of ten billion light years (redshift z = 2.055 ). Though the superposition of the cluster objects and the quasar 
could be a coincidence, both are so unusual they probably all are members of the same cluster, at the same distance. If so, then this 
co"esponds to the early epoch of galaxy formation, about ten billion years ago. 

The image was taken with Hsr s Wide Field/Planetary Camera in Wide Field Camera mode, and required a six-hour exposure. 

PHOTO ClfDIT: AW DlllSLU, WNE61E INST11\lflON, AND NASA (0-llffUTl(iATOti AUQJSTUS OENIIl (YAU UNIYUSlll). JANES l GUNN (PlHIC(TON UNIY£tilll). AIID ILU'8 BUTCHEl (IHE NETHEWNOS FOOND.ATION fG1 
WE.AIOI IN ASllONOIIY}. 

Schweizer), or simply been tom apart and 
dispersed by the violence of what Dressler 
calls the "Cuisinart environment." 

Dressler, however, believes that violent 
collisions are not the whole story of the 
missing spiral galaxies. His earlier re­
search with Gunn indicated that bursts of 
star formation were also much more com­
mon in the past. When the star formation 
subsided in many of these early spiral ga­
laxies, they may have faded so that they 
are unnoticed in today's nearby clusters. 

THE MOST DISTANT GALAXY CLUSTER 
EVER SEEN? 
The HST observations may have discov­
ered the farthest c1uster of galaxies ever 
seen, located ten billion light years away. 

The HST picture resolves a cluster of 
about 30 very faint objects. "The smaller. 
more compact appearance of the objects 
suggests that they are in the background, 
much further away than the foreground 
galaxies," said Dressler. 

Additional evidence comes from the 
presence of a quasar that may be among 
the faint objects. Groundbased spectral 
observations of the quasar's redshift (an 
indicator of cosmological distances) place 
the quasar at a distance of ten billion light 
years. 

Quasars are theorized to be the ex­
traordinarily bright, active cores of pri• 
mordial galaxies. They were prevalent in 
the early universe and thus most are 
located at a distance of about ten billion 
light years. 

"Though the superposition of the clus• 
ter objects and the quasar could be a co­
incidence, both are so unusual that there 
is good reason to believe that all are 
members of the same cluster, at the same 
distance" said Dressler. The bright spots 
that appear to accompany the quasar do 
not resemble the elliptical and spiral ga­
laxies of today, according to Dressler. 
"Conceivably. the objects might not be 
separate galaxies but rather 'hot spots' in 
galaxies whose full, extended forms are 
too faint to be seen in the Hubble observa• 
tions." 

continued on page 20 
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TO THE MOON AND GEOGRAPHOS: 

The SDIO-NASA Clementine Mission 

C lementine is a mission designed to test the space-worthiness of a variety of 

advanced sensors for use on military surveillance satellites. Conducted jointly by the Strategic 

Defense Initiative Organization and NASA, Clementine will be sent for an extended stay in the vicinity 

of Earth's Moon and on a flyby 

of the Apollo asteroid, 1620 

Geographos. Thus, we are about 

to receive an unexpected bounty 

of planetary data through a 

serendipitous alignment of 

disparate technical objectives of 

both SDIO and NASA. 

By Paul D. Spudis 

The entire Clementine project, from 
conception through end-of-mission, will 
encompass approximately three years. 
The spacecraft and sensors are being 
assembled now, aiming for a late January 
1994 launch. About two months will 
be spent mapping the Moon before the 
spacecraft is sent on an encounter 
trajectory to Geographos, an S-class near­
Earth asteroid. The asteroid flyby 
will occur in late August 1994. 

Clementine is a small (140 kg), 3-axis 
stabilized spacecraft that will carry a 
variety of advanced sensors spanning 
several wavelengths. A UV-VIS camera 
covers the spectrum from 0.25 to 1.0 
micrometers (µrn). It is a CCD framing 
imager that contains a six-position filter 
wheel; selected filters have bands centered 
at 0.34, 0.415, 0.75, 0.9, 0.95 and 1.0 µrn. 
A near-IR CCD imager covers the 
spectrum from 1.0 to 5.5 µrn, with six 
filters at 1.1, 1.25, 1.50, 2.0, 2.6, and 2.78 
µm. Collectively, these two instruments 

DSPSE* Spacecraft 

*Deep Space Sensor Experiment 

make up a 12-channel imaging spectrom­
eter that will map the surface composition 
of the Moon and Geographos. 

In addition to such compositional data, 
Clementine also carries an imaging 
LIDAR, which will be operated as both a 
high-resolution, multicolor imager 
(typical resolution about 6-10 m/pixel) 
and as a laser altimeter, if feasible (the 
Clementine orbit is at the extreme limits 
of a laser ranging capability). Finally, a 
broadband, mid-IR imager (5-9 µrn) will 
obtain selected images of the Moon at a 
resolution of about 20 m/pixel. 

Clementine will be launched on a 
Titan II booster from the Air Force 
Vandenberg Launch Facility in late 
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January 1994. After a day or so in Earth 
orbit, its kick motor wi11 send Clementine 
to the Moon via two highly eccentric 
"phasing orbits," each having apogee near 
the lunar orbital distance; this "slow boat" 
route to the Moon gives Clementine a 
seven-day launch window, while at the 
same time lowers total delta-V require­
ments for lunar orbit insertion. 
Clementine wil1 go into polar lunar orbit 
(about 400 by 8300 km) one month after 
launch. For the first month, perilune 
occurs near 30°S latitude; a phasing bum 
moves the perilune point to 30°N latitude 
for the second month's mapping. In two 
months of mapping, Clementine will 
image the entire Moon in 12 spectral 
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bands and, with luck, obtain laser-ranging 
altimetric data for the middle latitudes of 
the Moon, from 30°N to 30°S latitude. 

After mapping the Moon, Clementine 
will depart for a flyby of the asteroid 
1620 Geographos on May 3, 1994. After 
another eccentric "phasing" orbit 
around the Earth and a lunar gravity 
assist, Clementine will inject into the 
Geographos encounter orbit on May 27, 
1994. Ninety-six days later, on August 
31, 1994, while Clementine is 8.5 million 
km from Earth, the spacecraft will fly less 
than 100 km from the asteroid, obtaining 
multichannel spectral data and high­
resolution images (as good as 1 m/pixel 
for selected areas). End-of-mission occurs 
after the spacecraft has transmitted its 
flyby data. 

The pressing need for global mapping 
of the Moon, by a variety of remote­
sensing techniques, has been stressed 
repeatedly in every lunar science report 
for the last 20 years. The Clementine 
mission begins this task. The Clementine 
mission will allow us to construct a global 
digital image model (DIM) of the Moon. 
These data are augmented by ( 1) a set of 
topographic profi.1es (depending upon the 
efficacy of the ranging laser, topographic 
coverage may be nearly complete for the 
middle latitude band (± 60°) of the 
Moon); and (2} a geodetic control net for 
the whole Moon that, when tied to the 
Apollo data, should permit knowledge of 
the true positions of lunar surface 
features in inertial space to within a few 
hundred meters. Maps of the Moon 
made from Clementine data will enable 
studies of regional history and pennit 
us to decipher the processes of volcanism, 
tectonism, and impact that have shaped 
lunar history. In a supporting mode, the 
global DIM will serve as a base to overlay 
other data; the geological context of the 
multispectral data must be understood to 
interpret such data properly. 

From the combined visible and near-IR 
cameras, we will have a global color map 
that we can interpret in terms of the 
distribution of rock types. At a minimum, 
we will be able to recognize and discrimi­
nate between the absence of mafic 
minerals (pure feldspar) and the presence 
of orthopyroxene, clinopyroxene, and 
olivine, as has been done for the nearside 
of the Moon from Earth-based data. 

Thus, we can distinguish, on a global 
basis, the distribution of anorthosite, 
"noritic" rocks, olivine-bearing rocks 
(dunites and troctolites), and gabbros. 
For mare deposits, visible color mapping 
can classify the mare in terms of Ti 
abundance, an element that can be used to 
estimate the distribution of solar wind 
hydrogen, an important lunar resource. 

Combined with our knowledge of 
cratering and the use of basins as probes 
of the crust, these data will permit us to 
reconstruct the composition and 
petrologic structure of the crust in three 
dimensions. We can address the 
question of the existence of a magma 
ocean, the nature of Mg-suite magmatism, 
the history and extent of ancient KREEP 
and mare volcanism, the compositional 
diversity of mare units, and the effects of 
cratering on the composition of the lunar 
surface. Topographic data from the 
LIDAR ranger combined with spectral 
information will allow us to model and 
understand the dynamics of large impacts, 
e.g., the problem of depth of excavation 
for basin-sized impacts. 

With high-resolution data from the 
LIDAR imager, we can study surface 
processes and compositions in greater 
detail. Many mare units display 
significant heterogeneity, and color 
imaging from the Clementine LIDAR can 
map different color units, some of which 

are perhaps related to individual mare 
flows. Images of crater walls and central 
peaks can not only provide high­
resolution compositional data, but permit 
us to better understand the geological 
setting and processes that have affected 
given regions, information that may prove 
critical to the proper interpretation of the 
regional compositional information. 
Finally, the high-resolution imaging can 
be used to make detailed geological 
studies of areas of high scientific interest. 

The Clementine mission will provide 
us with an abundance of infonnation 
about the surface morphology, topogra­
phy, and composition of both the Moon 
and Geographos, permitting us to infer 
their history and the processes that have 
shaped that history. This information can 
be used to address fundamental questions 
in lunar science and allow us to make 
significant advances toward deciphering 
the complex story of the Moon. The 
Clementine mission will also permit a 
first-order global assessment of the 
resources of the Moon and provide a 
strategic base of knowledge upon which 
future robotic and human missions to the 
Moon can build. x'f 

(Dr. Spudis is a staff scientist at Lunar 
and Planetary Institute, Houston ) 

DSPSE Program Overview 

Space<ran: 

Sensors: 

Booster: 

Mission: 

Naval Rttearch Laboratory 

Lawrence Livermore 
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- ASterold 'Ceographos' Encounter 
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NEWS FROM SPACE 

DANTE DEMONSTRATES THE DIFFICULTY OF ROBOTIC EXPLORATION 

A
t 5: 10 p.m. EST Saturday, January 2, the Erebus project team located on the ice at 

the foot of the Mt. Erebus volcano in Antarctica called off any further exploration 
by the 8-legged rappelling robot Dante because of a physical break in the fiber optical 
cable that connects the robot with the computers providing its machine intelligence. 

The team reported the results of a day's troubleshooting during a video conference 
that included their colleagues located at the remote robot control site at the Goddard 
Space Flight Center. The conference was called following a series of seemingly minor 
problems that had cropped up during two days of attempts to deploy the robot down the 
750-foot, nearly vertical incline, from the rim of the continuously active volcano to the 
lava lake below. 

When the team called off further mission operations, the robot Dante remained 
suspended approximately 21 feet below the rim of the crater. Having been successfully 
launched on January 1, Dante had moved the 21 feet on its own during initial testing of 
the robot control mechanisms and had been halted by what, at the time, seemed to be 
computer network problems. 

The team reported that further troubleshooting of the computer network problem 
disclosed kinks in the fiber optical cable connecting sensors and motor mechanisms of 
the robot with the computer systems that provide Dante with depth perception and a 
self-navigating capability. While examining the fiber optical cable kinks, the team 
caused a break that severed all communications between the robot and the controlling 
computers. Dave Lavery, project supervisor and NASA telerobotic program manager, 
reported, "By late in the afternoon, the problem had been isolated to the fiber optic 
cable, which stretches between the robot and the control station two kilometers away. It 
was found that the passive deployment system which releases the fiber from the robot 
as it walks had formed multiple kinks in the fiber which had reduced data communica­
tions to the robot. At 1955 hours, while the team was removing the fiber optic cable 
from the deployment mechanism, the fiber was severed entirely, cutting off all commu­
nications with the robot. Without integrity in this cable, the robot cannot operate." 

One of the considerations in the decision to call off the demonstration project was 
the time period remaining until they must leave the side of the volcano. By January 15 
the team must be back at McMurdo Station because of impending ice-up of the Ross 
Sea and a worsening of general weather conditions. This time constraint had existed all 
along but became of higher importance when the break in the fiber optical cable 

" occurred. 

NASA's Dante robot makes a test climb up 
a slag pile at Carnegie Mellon University, 
Pittsburgh, Pennsylvania, in preparation 
for its Antarctic expedition. 

The team indicated they had contacted McMurdo Station and determined that a 
replacement fiber cable was not available, nor were connectors for this type of cable 
that might have allowed for a repair operation of this cable. The supporting team at the 
Goddard payload operations control center was able to find a supp1ier for identical 
cable but could not guarantee delivery of that cable to the Antarctic in time to make the 
repair, perform the rest of the descent down into the volcano, and still get the robot 
back up to the top and pack everything up in time to depart on January 15. 

Lavery said that the team considered the project an "unqualified success" in one of 
the three primary objectives, that of testing the remote control of a robot. The 
Carnegie-Mellon University team located at Goddard had successfully commanded the 
Dante robot the previous day while the robot was poised at the rim awaiting its deploy­
ment into the volcano crater. 
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4179 
TOUTATIS 

JPI. Pll0TO 1111. P-CIS2S 

ABOVE-

Radar images of asteroid 4179 Toutatis as 

it passed about 4 million km from Earth in 
December revealed a "contact binary": an 

asteroid made of two irregular objects, now 
joined, that rotates at a period of 10-JJ 
days. The two pieces (4 and 2.5 km), 
themselves heavily cratered, are the result 
of past coJlisions in the asteroid belt. 

The robot demonstration project had three objectives: to test telerobotic capabilities, 
to test the use of such sophisticated hardware in a very harsh and demanding environ­
ment, and to test the use of advanced computer programs that would enable machines 
such as the Dante robot to act under a form of machine intelligence. According to 
Lavery, the first two objectives of this experiment were met The robot never got to a 
point where it was under operation of its own autonomous control systems. 

NASA and the National Science Foundation undertook this demonstration project to 
develop technology and telecommunications capabilities that NASA could use in future 
explorations of the Moon or Mars and that NSF might apply to its ongoing research 
activities in the Antarctic. Part of the project involved transferring control of the robot 
from the Mt Erebus team to team members located at the Goddard payload control 
center. This portion tested the "telepresence" capabilities of such robots and was called 
an unqualified success. 

Carnegie-Mellon University and the New Mexico Institute of Mining and Technol­
ogy are partners with NASA and the NSF as robotics and volcano experimenters for 
this project. Team members from Carnegie-Mellon were located both in the Antarctic 
and at Goddard. New Mexico Tech members were at Mt. Erebus. The robot included 
six different sensors that were to have provided significant and new data about the 
physical and chemical composition of gases and aerosols being released into the 
abnosphere by the Mt. Erebus volcano. 

JAN HENDRIK OORT, APRIL 28, 1 9O0-NOVEMBER 5, 1 992 

The Leiden Observatory announced the death of longtime staff member and former 
I director Jan Oort in November. "Jan Oort played a crucial role in twentieth century 

astronomy. His name is forever linked to the Oort cloud of comets and to the Oort 
constants of galactic rotation. Not only did he make fundamental contributions to 
science, but he was one of the fathers of radio astronomy, which, as he foresaw, has 
indeed turned out to be essential for probing the universe. He was the founder and first 
director (1949-1970) of the Netherlands Foundation for Radio Astronomy (now 
Astron) and instigated construction of the Dwingeloo 25-meter telescope and the 
Westerborlc Synthesis Radio Telescope. 

His strong inner conviction of the need for international collaboration is reflected in 
his career: he was General Secretary of the International Astronomical Union (IAU) 
from 1935--1948, during the difficult period when the Netherlands were occupied 
territory during the Second World War. From 1958-1961 he was president of the IAU. 
In 1953-1954, he was one of the founders of the European Southern Observatory. In 
addition he strongly advocated the merging of national astronomical journals into the 
European journal, Astronomy and Astrophysics. 

Jan Oort was the recipient of many honors and prestigious prizes. Yet, with all his 
achievements, he remained an essentially modest man, driven by an intense curiosity 
about how the universe functions and why." 
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CALENDAR 1 993 
FEBRUARY 

28-Mar S 
Digital Image Processing, Kona. Hawaii. Contact: C. V. Freiman, 
Engineering Foundation, 345 E. 47th Street, New York NY 10017. 
Phone: 212-705-7835. 

APRIL (CONTINUED) 

21-25 
Geoscience Education and Training, Southampton, UK. Contact 
Esther Johnson, GEOED Conference Secretariat, University of 
Southampton, Southampton S09 5NH, UK. Phone: (0703) 593049; 
FAX: (0703) 593052; telex: 47662 SOTONU G. 

_MA_R_C_B ________ ----t 23-26 

9-10 
Robotic Observatories: The First Decade, Tu�son, 

d
Ari

S
. zona. C�ntact 

B. Rafen, Florida Institute of Technology, Physics an pace Sciences, 
31st AAS Goddard Memorial Symposium, Arlington, Virginia. 150 West University Boulevard, Melbourne FL 32901. Phone 407-768-
Contact: AAS Business Office. Phone: 703-866-0020. 8000, ext. 7324; FAX: 407-984-8461. 

15-19 
24th Lunar and Planetary Science Conference, Houston, Texas. 
Contact: Program Services Department, LPI, 3600 Bay Area Boulevard, 
Houston TX 77058-11 13. Phone: 713-486-2150; FAX: 713-486-2160. 

APRIL 

1-3 
Fractals and Dynamic Systems in Geosciences intemationaJ meeting, 
Frankfurt/Main, Germany. Contact: Jorn H. K.ruhl, Geology-Paleontol­
ogy Institute, JW Goethe-University, Senckenberganlage 32, D-6000 
Frankfurt/Main, Gennany. Phone: 0049-69-7982695; FAX: 0049-69-
7988383. 

1-4 
National Science Teachers Association Annual Meeting, Kansas 
City, Missouri. Contact: NSTA, 1742 Connecticut Avenue NW, 
Washington DC 20009-1 171. Phone: 202-328-5800; FAX: 202-328-
0974. 

4.3 
25th International Symposium on Remote Sensing and Global 
Environmental Change, Grat, Austria. Contact Nancy WaJlman, 
BRIM Symposium, P.O. Box 134001, Ann Arbor MI 48113-4001. 
Phone: 3 13-994-1200, ext. 3234; FAX: 313-994-5123. 

5-8 
Global Warming International Meeting, Chicago, Illinois. Contact 
Sinyan Shen, Natural Resource Management Division, SUPCON 
IntemationaJ. One Heritage Plaza, Woodridge IL 60517-0275. Phone: 
708-910-1551; FAX: 708-910-1561. 

15-16 
Science and Technology Policy Meeting, Washington, DC. Contact 
American Association for the Advancement of Science, 1333 H Street 
NW, Washington DC 20005. Phone: 202-326-6400. 

28-30 
Advanced Technologies for Planetary Instruments, Fairfax, 
Virginia. Contact: Program Services Department, LPI, 3600 Bay Area 
Boulevard, Houston TX 77058-1 1 13. Phone 713-486-2150; FAX: 713-
486-2160 

MAY 
15-17 
Workshop on the Analysis of Interplanetary Dust Particles, 
Houston, Texas. Contact: Program Services Department, LPI, 3600 Bay 
Area Boulevard, Houston TX 77058-1 1 13. Phone: 713-486-2150; FAX: 
713-486-2160. 

17-19 
Annual Meeting of the Geological Association of Canada and 
Mineralogical Association of Canada, Edmonton, Alberta, Canada. 
Contact J. W. Kramers, Alberta Geological Survey, P.O. Box 8330, 
Station F, Edmondton, Alhena T6H 5X2, Canada. Phone: 403-438-
7644; FAX: 403-438-3644. 

JUNE 

6-9 
5th International Space Conference of Pacific-Basin Societies, 
ISCOPS, Shanghai, China. Contact: AAS Business Office. Phone: 703-
866-0020. 

8-10 
1st GEOT AIL Workshop, Sagamihara. Japan. Contact A. Nishida, 
ISAS, 301-1 Yoshinodai, Sagamihara. Kanagawa 229, Japan. Phone: 
+81-427-51-3911; FAX: +81-427-59-4236. 

14-18 
Asteroids, Comets, Meteors 1993, Belgirate (Novara), Italy. Contact 
Vincenzo Zappala, Astronomical Observatory, Strada Observatorio 20, 
10025 Pino Torinese (70), Italy, or Program Services Department, LPI, 
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JUNE (CONTINUED) 

3600 Bay Area Boulevard, Houston TX 77058-1 1 13. Phone: 713-486-
2150; FAX: 713-486-2160. 

21-23 
Catastrophic Disruptions of Small Solar System Bodies, Gubbio 
(Umbria), Italy. Contact: Paolo Paolicchi, Departimento di Fisica, 
Universita di Pisa, Piazza Torricelli 2, 1-56126, Pisa. Italy. 

22-25 
lo: An International Conference, San Juan Capistrano, California. 
Contact: Doug Nash, San Juan Institute, 31872 Camino Capistrano, San 
Juan Capistrano CA 92675. Phone: 714-240-2010; FAX: 714-240-0482. 

28-30 
MSA TI Workshop on Atmospheric Transport on Mars, Corvallis, 
Oregon. Contact Program Services Department, LPI, 3600 Bay Area 
Boulevard, Houston TX 77058-1 1 13. Phone: 713-486-2150; FAX: 713-
486-2160. 

JULY (CONTINUED) 

Astronomical Society of the Pacific, 390 Ashton Avenue, San Francisco 
CA 941 12. Phone: 415-337-1 100. 

13-17 
Solar Terrestrial Physics Gordon Conference on Active Phenomena 
in Solar System Plasmas, Plymouth, New Hampshire. Contact: Many 
Lee, EOS-SERB, University of New Hampshire, Durham NH 03824. 
Phone: 603-862-3509. 

15 
Teaching About the Universe, a one-day program on astronomy 
education in the U.S., San Diego, California. Contact: Meeting 
Information, Astronomical Society of the Pacific, 390 Ashton Avenue, 
San Francisco CA 941 12. Phone: 415-337-1 100. 

Environmental Context of Human Evolution (International Scientific 
Congress and Exhibition), The Netherlands and Indonesia. Contact 
Hans Beijer, Geological Survey of the Netherlands, P.O. Box 157, NL-
2000 AD Haarlem, The Netherlands. FAX: 31 23 351614. 

JULY 19-23 
----------------------� S(;th Meteoritical Society Meeting, Vail, Colorado. Contact Program 

S-9 Services Department, LPI, 3600 Bay Area Boulevard, Houston TX 

Gordon Research Conference on Origins of Solar Systems, New 
London, New Hampshire. Contact: John A. Wood, Harvard­
Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge MA 
02138. Phone: 617-495-7278; FAX: 617-495-7001. 

SPAN: CFA::WOOD 
Bitnet WOOD@CFA 
Internet: WOOD@CFA.HARV ARD.EDU 

6-9 
Pluto & Charon, Aagstaff, Arizona. Contact: Mary Guerrieri, Lunar 
and Planetary Laboratory, University of Arizona, Tucson AZ 85721. 
Phone: 602-621-2902. 

SPAN: LOONEY::GlJERRIERI 
Internet: mary@lpl.arizona.edu 

10-16 
105th Annual Meeting or the Astronomical Society of the Pacific, 
San Diego, California. Contact ASP, 390 Ashton Avenue, San 
Francisco CA 941 12. Phone: 415-337-1 JOO. 

10-11 

77058-11 13. Phone: 713-486-2150; FAX: 713-486-2160. 

26-28 
MSATI Workshop on Early Mars: How Wann and How Wet, 
Colorado. Contact: Program Services Department, LPI, 3600 Bay Area 
Boulevard, Houston TX 77058-1 1 13. Phone: 713-486-2150; FAX: 713-
486-2160. 

AUGUST 
8-14 
MSATI Workshop/Field Trips on the Martian Northern Plains: 
Sedimentologic, Periglacial, and Paleoclimatic Evolution, Fairbanks, 
Alaska. Contact: Program Services Department, LPJ, 3600 Bay Area 
Boulevard, Houston TX 77058-1 1 13. Phone: 713-486-2150; FAX: 713-
486-2160. 

16-19 
AAS/AIAA Astrodynamics Conference, Victoria, British Columbia, 
Canada. Contact: AAS Business Office. Phone: 703-866-0020. 

Universe 93'-A Weekend Astronomy Exposition and Fair, San Diego, 
California. Contact: Meeting Information, Astronomical Society of the SEPTEMBER 
Pacific, 390 Ashton Avenue, San Francisco CA 941 12. Phone: 415-337- 1------------------------
l l 00. 25-Qct 1 

13-14 
International Association of Volcanology and Chemistry or the 
Earth's Interior General Assembly, Canberra, Australia. Contact: 

The Universe in the Classroom: A Workshop on Teaching Astronomy 
in Grades �12, San Diego, California. Contact: Meeting Infonnation, 

IAVCEI ACTS, GPO Box 2200, Canberra ACT 2601, Australia. Phone: 
61-6-257-3299; FAX: 61-6-257-3256. 
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CALENDAR 

OCTOBER NOVEMBER 

18-22 15-17 

25th Annual Meeting of the Division for Planetary Sciences of the 
American Astronomical Society, Boulder, Colorado. Contact: Program 
Services Departnent, LPI, 3600 Bay Area Boulevard, Houston TX 
77058-1113. Phone: 713-486-2150; FAX: 713-486-2160. 

MSA TI Conference-Mars: Past, Present, and Future Results 
from the MSATI Program, Houston, Texas. Cont.act Program 
Services Department, LPI, 3600 Bay Area Boulevard, Houston TX 
77058-1113. Phone: 713-486-2150; FAX: 713-486-2160. 

25-28 
Geological Society of America Annual Meeting, Boston, Massachu­
setts. Contact: Vanessa George, GSA, Bo,c 9140, Boulder CO 80301. 
Phone: 303-447-2020. 

Continued from page I 3 

Dressler suggested that the small spots 
seen in the more distant cluster could be 
sites of vigorous star formation. This 
would explain their blue colors, because 
young, massive stars are brightest in blue 
and ultraviolet light. "If the cluster is as 
far as the quasar, then it will offer an 
unprecedented opportunity to learn how 
galaxies formed. With so many objects, it 
seems likely that among them are the 
ancestors of common galaxies like our 
own Milley Way." 

The team believes that the further 
study of this cluster and similar ones 
could be a major breakthrough in seeing 
galaxies in the very act of formation. 
When HST' s full optical capabilities are 
restored during a Space Shuttle servicing 
mission in late 1993, HST wiJI be able to 
resolve the morphology of these very 
young galaxies. Hubble will be capable of 
showing the evolution of galaxy fonn over 
a wide range of environments and in even 
earlier epochs. This will greatly aid 
astronomers in their efforts to understand 
this key piece of the cosmological puzzle. 

THE MYSTERY OF GALAXY EVOLUTION 

Astronomers have long sought to under­
stand the origins of the different forms of 
galaxies, from the disk-shaped spiral 
galaxies with their lacy pattern of 

newborn stars, to the bulbous elliptical 
galaxies, which seem to have completed 
star formation long ago. 

In the 1770s French astronomer 
Charles Messier first included galaxies in 
his sky catalog of "fuzzy-looking" objects. 
Their true nature wasn't known, however, 
until the 1920s. Edwin Hubble, using a 
telescope of comparable size to HST, was 
able to measure the vast distances to 
nearby "spiral nebulae." This proved they 
were "island universes" far separated in 
time and space. Edwin Hubble first 
attempted to classify galaxies according to 
their spiral and elliptical shapes and look 
for an evolutionary track. 

In the 1960s a number of remarkable 
discoveries-quasars, active galaxies, and 
confirmation of the Big Bang by the 
detection of the cosmic microwave 
background-all converged to reinforce 
the notion that galaxies simply weren't 
made the way we see them today, but 
must have evolved into their present 
shapes. 

In 1978 H. Butcher and A. Oemler 
surprised the astronomical community 
when they discovered that distant clusters 
contained a high percentage of blue 
galaxies. the color associated with the 
birth of new stars in spiral galaxies. In 
contrast, nearby "modem" clusters of 

galaxies are dominated by elliptical and 
SO galaxies, objects whose red colors 
indicate a long absence of star formation. 

Were there more spiral galaxies in 
clusters billions of years ago? Dressler 
and Gunn pursued this question in a ten­
year program with the 200-inch telescope 
at Caltech• s Palomar Observatory, 
California. They took spectra of the faint 
blue galaxies and showed that most did 
show signs of vigorous star fonnation. 
The Hubble Space Telescope now 
provides an unprecedented opportunity to 
directly observe the birth of galaxies. J2f 

The Lunar and Planetary Information Bulletin is 
published quarterly by the Lunar and Planetary 
Institute, 3600 Bay Area Boulevard, Houston 
TX TT058-1113 

Pam Thompson, Editor 

Editorial and production support are provided by 
the LPI Publications Services Department. Copy 
deadlinefortheMayissueoftheLPIBisApril26, 
1993. 

Please send articles or announcements to: 
P. Thompson, 3600 Bay Area Boulevard, 
Houston TX 77058-1 1 13. 

Phone: 713-486-2175, Fax: 713-486-2162 
E-Mail: {NSI DECNET) LPl::THOMPSON 
{NASAMAIL)PBTHOMPSON 
(Internet) thompson@lpi.jsc.nasa.gov 
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• Designates Speaker 

Preliminary Conference Program 
24th Lunar and Planetary &lence Conference 

March IS-19, 1993 

Monday, March 15, 1993 
BASALTIC ACHONDRITES 

8:30 a.m. Room A 

Chairs: T. L. Grove and J. J. Papike 

Ganguly J.• Tazzoli V . 
Fe1'-Mg Jn1erdijfusio11 i11 Orthopyroxe11e: Constrai111sfrom Cation Orderi11g and 
Structural Data a11d Implications for Cooling Rates of Meteorites 

Mittlefehldt D. W. • 
Jg11eous Fractio11atio11 a11d Subso/idus Equilibration ofDioge11ite Meteorites 

Papike J.J.• Spilde M.N. FowlerG. W. Shearer C.K. 
Orthopyroxenes as Recorders of Diogenite Petrogenesis: Major and Minor 
Element Systematics 

Shearer C. K. • Papike J. J. Layne G. D. 
Orthopyroxenes as Recorders of Diogenite Petrogenesis: Trace Element Systematics 

Phinney W. c.• Lindstrom D. J. Mittlefehldt D. W. Maninez R. R. 
Post-Igneous Redistribution of Components in Eucrites 

Stewart 8. W. Papanaslassiou D. A.• Capo R. C. Wasserburg 0. J. 
Fine Resolution Chronology Based on Initial 81Srl"Sr 

Shukolyukov A.* LugmairG. W. 
611F e a11d the Evolution of Eucrite1 

Collinson D. w.• Morden S. J. 
Rema11e11t Mag11etism of HED Meteorite�mplications for Their Evolution and Ancient 
Magnetic Fields 

Jurewicz A. J. G. Jones J. H. • Weber E. T. Mi1tlefehldt D. W. 
Partial Melting of Ordinary Chondrites: Lost Cil)I (HJ and St. Severin (U) 

Delaney J. s.• Boesenberg J. S. 
Fe/Mn Constraillt on Precursors of Basaltic Achondrites 

Grove T.L.• 
Petrologic Constraints on the Surface Processes on Asteroid 4 Vesra and on Excavatio11 
Depths of Diogenite Fragments 

Binzel R. P.• 
The A.steroid-Meteorite Connection: Forging a New link to Vesta as rhe Parenr Body of 
Basaltic A.chondrilt (HED) Meteorites 

Jurewicz A. J. G. • McKay G. A. 
Angrilt LEW87051: Are the Olivine1 Pheno' s or Xeno' s? A Continuing Story 

Chairs: 

Monday, March 15, 1993 
THE GEOLOGY OF VENUS: A TRIBUTE TO ACADEMICIAN 

VALERY LEONIDOVICH BARSUKOV 
8:30 a.m. Room 8 

Co-sponsored by: 
International Union of Geological &fences 
Commission on Comparative Planetology 

The field of planetary science and solar system exp]Ofalion lost a dear friend and 
invaluable colleague with the untimely death of Academician Valery Lconidovich 
Barsukov in July 1992. Academician Barsukov had achieved many of lhe 
highest scientific honors in the Soviet Union and Russia, and he was truly 
dedicated to international cooperation in scientific research and planetary 
exploration. During his career. Academician Barsukov's professional interests 
underwent a metamol])hosis from the geochemistry of ore deposits, to the study 
of the metallogenic aspects of the Earth's mantle, and then to the geochemistry 
and geology of the planets and their satellites. As director of the V.1. Vemadsky 
Institute of Geochemistry and Analytical Chemistry in Moscow he actively 
participated in Soviet Union missions to the Moon, Venus. and Mars. In the 
latter part of his career. he developed another of his passionate interests, 
international cooperation in scientific research and planetary exploration. He 
was Vice-President of the International Union of Geological Sciences and was 
a well-known figure at the annual Lunar and Planetary Science Conference in 
Houston, where he often gave keynote papers on the latest Soviet planetary 
eitploration achievements. Upon the renegoliationof a joint agreement between 
the United Statesand the Soviet Union in the mid l 980shewasnamcdlheSoviet 
Chairof the Joint Working Group on Solar System Exploration. Close friends 
of Academician Barsukov knew that the passion and intensity of his work 
extended into his personal life. His significant activities in international 
cooperation and his legendary guitar playing end singing of Russian folk songs 
made each of us who came in contact with him a little bit more Russian and a 
significantly bener citizen of the scientific world. We will miss him greatly. 

J. W. Head Ill and R. S. Saunder, 

Saunders R. s.• Stofan E. R. Plaut J. J. Senske D. A. 
Magella11 at Venus: Summary of Scie11ce Findings 

Senske D. A.• Stofan E. R. Bindschadler D. L Smrekar S. E. 
Volcanic Rises on Venus: Geology, For111alio11, a11d Seque11ce of Evolutio11 

Turcotte D. L. • 
Is There Uniformi1aria11 or Calastrophic Tecto11ics on Venus? 

Phillips R.J.• Hansen V.L. 
Venus Magmatic and Tecronic Evolution 

Hansen V. L.• Phillips R. J. 
lshrar Deformed Be/rs: Evidence for De/ormalio11 from Bt!low? 

Marchenkov K. I.• Saunders R. S. Banerdt W. 8. 
Geophysical Models o/Western Aphrodite-Niobe Region: Venus 
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Groslils E. B. • Head J. W. Ill 
Spalially Exrensive Uniform Stress Fields on Venus lnferredfrom Radial Dike Swarm 
Geometries: The Aphrodile Terra Example 

Storan E. R. • Hamilton V. E. Cotugno K. 
Parga and Hecate Chasmata, Venus: Structure, Volcanism a11d Models of Formalion 

Basilevsky A. T. • 
Estima1io11 of Age of Dali-Ganis Rifti11g a11d Associated Volcanic Acriviry, Venus 

Robinson C. A.• 
Subduclion on the Margins ofCoronae on Venus: Evide11ufrom Radiothermal 
EmissMry Measurements 

Brown C. D. • Grimm R. E. 
Flexure and 1he Role of lnpla11e Force Arou11d Coronae on Verrus 

Burt J. D. • Head J. W. 111 
Buoyant Subducrion on Venus: lmplicalions for Subducrion Arou11d Coronae 

Monday, Man:h 15, 1993 
SOLAR SYSTEM ORIGINS 

8:30 a.m. Room C 

Chairs: E. H. Levy and T, Steplnskl 

Moore M. Fe1T1111le R. Hudson R. Tanabe T. Nuth J.• 
Caralytic Crystallization of Ices by Small Silicate Smobs at Temperatures 
Less Thall 20K 

Cameron A. 0. W. • 

The Giam Impact Produced a Precipitated Moon 

Humayun M. • Clayton R. N. 
Po1assiu111 Isotope Cosmocl,emistry, Vo/a1i/e Dep/e1io11 and tl,e Origi11 of/he Earth 

Stevenson D. J. • 
Volalile loss from Accreti11g Icy Protopla11ets 

Wasilewski P. J.• Faris J. L. O'Bryan M. V • 
Mag11e1ic Record i11 Clwndrite Meteorites 

Stcpinski T. F. Reyes-Ruiz M. • 
Magnetically Comrolled Solar Nebula 

Dolginov A. Z. Stepinski T. F. • 
Are Cosmic Rays Effective for Ionization of the Solar Nebula? 

Levy E. H.• Ruzmaikina T. V. 
Pouible Dust Collfamination of the Early Solar Sys/em 

Cassen P.• 
Why Co11vective Heal Tra11spor1 i11 tlie Solar Nebula was lnefficie111 

Boss A. P.• 
Midp/ane Temperatures i11 the Solar Nebula 

Wcidcnschilling S. J. Ruzmaikina T. V. • 
Coogulatiu11 uf Grai11s in Static and Collapsi11g Protostellar Clouds 

MaJhotra R.• 
011 the Delivery of P/a11etesimals to a Prolopla11et i11 tire Solar Nebula 

Wetherill G. w.• 

Variety in Planelary Sys/ems 
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Monday, March 15, 1993 
IMPACT CRATERING AND SHOCK METAMORPHISM 

8:30 a.m. Room D 

Chairs: M. B. Boslough and R. Bottomley 

Holsapple K. A.• 
The Size of Complex Craters 

Takata T. • Ahrens T. J. 
SPH Modelli11g of Energy Partitioni11g Duri11g Impacts 011 Ve11us 

Schmidt R. M. • 
Pussuu Versus Drag Effects on Crater Site 

Bamouin 0. s.• Schullz P. H. 
Behavior of Vortices Ge11erated by an Advancing Ejecta Curtain in Theory, in the 
Laboratory, and 011 Mars 

Crawford D. A.• Schultz P.H . 
Macroscopic Electric Charge Separation During Hypervelocity Impacts: Potential 
Implications for Pla11etary Paleomagnetism 

Fiske P. S. • Gratz A. J. Nellis W. J. 
NMR Spectroscopy of Experimentally Shoclced Single Crystal Quam: A Reexaminatio11 
o/tlie NMR Shock Barometer 

Boslough M. B. • Cygan R. T. Kirkpatrick R. J. 
19SI NMR Spectroscopy of Naturally Shocked Quam.from Meteor Crater, Ariiona: 
Correlatio11 to Keiffer' s Classification Scheme 

Spray J. G.• 
Delimitation of Terrestrial Impact Craters via Pseudotachylitic Rock Distribution 

Schultz P. H.• Bunch T. E. Kocbcrl C. Collins W. 
Further Analyses of Rio Cuarto Impact Glass 

Bouomley R. J.• York D. Grieve R. A. F. 
Age of Popigai Impact Evelll Using the 411Ar·" Ar Method 

Brandt o.• Reimold w. u. 

A Structural and Petrographic l1westigatio11 of the Pretoria Saltpan Impact Structure 

Kocbcrl C. • Shirey S. B. 
Osmium Isotopes in Ivory Coast Telctites: Confirmatio11 of a Meteorilic Component and 
Rhenium Depletion 

Monday, March 15, 1993 
SOLAR, COSMIC RAY, AND DYNAMICAL STUDIES 

Session Is dedicated to Professor James R. Arnold 
In honor or his seventieth birthday. 

I :30 p.m. Room A 

Chairs: D. Black and R. C. Reedy 

Garrison D. H.• Rao M. N. Bogard D. D. Reedy R. C. 
SCR 21Ne and J!Ar in Lunar Rock 68815: The Solar Proto,, E11ergy Spectrum o•er 
tl,e Past 2 Myr 

Rao M. N. • Garrison D. H. Bogard D. D. 
SCR Neo11 and Arga11 ill Kapoeto Feldspar: Evidence for a11 Active A11cie111 Su11 

Wieler R. • Baur H. Signer P. 
A long-Term Cha11ge aftl,e Ar/Kr/Xe Frac1io11atio11 i11 tl,e Solar Corpuscular Radiatio11 

Reedy R. C.• Masarik J. Nishiizumi K. Arnold J. R. Finkel R. C. Caffee M. W. Soulhon J. 
Jun A. J. T. Donahue D. J. 

Cosmoge11ic-Radio11uclide Profiles i11 K11ya/1i11ya: New Measurements a11d Models 

Arnold J. R.• Kohl C. P. Nishiizumi K. Caffee M. W. Finkel R. C. Southon J. R. 
Measurements ofCosmogenic Nuclides in lu11ar Rocle 64455 

Graf Th.• Niedennann S. Marti K. 
A Calibration of the Productio11 Rate Ratio P

1
,JP 16 by low Energy Secondary 

Neutrons: Identification of Ne Spallation Compa11e11ts at the /OS Atomslg 
level in Terrestrial Samples 

Locken Th.• Scherer P. Schultz L. 
Noble Gases in 1'wenty Yamato H-Cho11drites: Co111pariso11 with A/1011 Hilfs Chondrites 
011d Moder11 Falls 

Nishiizumi K.• Arnold J. R. Caffee M. W. Finkel R. C. Soulhon J. R. Nagai H. Honda M. 
Imamura M. Kobayashi K. Shanna P. 

Exposure Ages ofCarbo11aceous Cho11drites-l 

Dodd R. T. • Lipschutz M. E. 
A CM Cl1ondri1e Cluster a11d CM Streams 

Herzog G. F. • Souzis A. E. Xue S. Klein J. Juenemann D. Middleton R. 
"'Af.l"Mg Ages of lro11 Meteorites 

Asphaug E.• Melosh H. J. Ryan E. 
Ejet:ting Basaltic Acho11dritesfrom Vesta: Hydrody11amica/ Impact Models 

Williams D. R. • Welherill G. 
Equilibrium Models of Mas$ DiS1rib11tio11 and Collisional Lifetimes of Asteroids 

Zook H. A.• Griln E. Baguhl M. Balogh A. Bame: S. J. Fechtig H. Forsyth R. 
Hanner M. S. Horanyi M. Kissel J. Lindblad B.-A. Linkcn D. Linken G. Mann I. 
McDonnell J. A. M. Modill G. E. Phillips J. L. Polanskey C. Schwchm G. Siddique N. 
Staubach P. Svestka J. Taylor A. 

On Dust Emissions from the Jovian System 

I 
F 
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Monday, March 15, 1993 
VENUS VOLCANISM 

1:30 p.m. Room B 

Chairs: B. Campbell and J. B, Garvin 

Kauhanen K.• 
Tecto11ics o/Neyterkob Corona on Venus 

Garvin J. B. • Williams R. S. Jr. 
Morphometric Comparison of Icelandic Lava Shield Vo/canoes Versus Selected 
Venusian Edifices 

Wilson L.• Pinkerton H. Head J. W. Magee Roberts K. 
A Classification Scheme for the Morphology of Lava Flow Fields 

Campbell B. A.• Zimbelman J. R. 
Lava Flows on Venus: Analysis of Motion and Cooling 

Zimbelman J. R.* campbell B. A. Kousoum J. Lampkin D. J. 
Numerical Simulation of Lava Flows: Applications to the Terrestrial Pla11ets 

Sakimoto S. E. H. • Zuber M. T. 
Ve11us Pancake Dome Formarian: Morphologic Effects of a Cooling-induced Variable 
Viscosity During Emplaame11t 

Bulmer M. H. • Guest J. E. Michaels G. Saunders S. 
Scalloped Margin Domes: Whal are the Processes Responsible and How do 
they Operate? 

Bussey D. B. J.• Sfll!Cnsen S. A. Guest J. E. 
The Origin of Venusian Channels: Modelling of Thuma/ Erosion by Lava 

Komatsu G.• Baker V. R. 
Mea11der Properties of Venusian Channels 

Weitz C. M. • Basilevsky A. T. 
Geology and Radiophysical Properties of the Ve11era and Vega Landing Sites 

z Fegley B. Jr.• Lodders K. 

..., 
VI 

The Rate of Chemical Wearhering of Pyrite 011 the Surface ofVe11us 

Straub 0. w.• 
The Role of CO, in Weathering Reactions a11d the Prestnce ofS1on Ve11us: Implications 
for the Pyrite Stability Field 

Monday, March 15, 1993 
MANSON: THE HOLE AND SHOCKING STORY 

1 :30 p.m. Room C 

Chairs: R. Anderson and E. M. Sh�maker 

Shoemaker E. M. Roddy D. J. • Anderson R. R. 
Research Program on lhe Manson Impact Crater, Iowa 

Anderson R. R.• Witzke B. J. Hanung J. B. Shoemaker E. M. Roddy D. J. 
Descrip1io11s and Prelimitrary l11terprelalions of Cores Recovered from the Ma11su11 
Impact S1ructure (Iowa) 

Roddy D. J. • Shoemaker E. M. Anderson R. R. 
Tire Ma11son Impact Crater: Es1ima1io11 of lhe E11ergy of Formatio11, Possible Size of 11,e 
l111pac1i11g Asteroid or Comet, ond Ejecta Volume and Mass 

Keiswetter D. A.• Black R. Steeples D. W. Anderson R. R. 
High-Resolution Seismic Reflectio11 Survey at the Ma11so11 Crater, Iowa 

Plescia J. B. • 
Gravity l11vestigo1io11 of the Manso11 Impact Structure, Iowa 

Steiner M. B. • Shoemaker E. M. 
Two-Polarity Mag11etiza1io11 i11 tire Ma11so11 Impact Breccia 

Zeitler P. K.• Kunk M. J. 
Age a11d Tl1ermocliro11ology of K-Feldspars from lire Manson Impact Structure 

Kunk M. J. • Snee L. W. French B. M. Harlan S. S. McGee J. J. 
Preliminary 40 Ari,. Ar Age Spectrum a11d Laser Probe Dati11g of the MI Core of the 
Ma11so11 Impact Structure, fuwa: A K-T Bou11dary Crater Ca11didate 

Izett G. A.• Reynolds R. L. Rosenbaum J. G. Nishi J. M. 
A Disconti11uous Melt Sheet i11 tire Ma11so11 lmpacl Structure 

Bell M. S. • Reagan M. K. Anderson R. R. Fosler C. T. Jr. 
Pe1rograpl1y and Prelimi11ary /11terpretations of the Crystalline Breccias from the 
Ma11so11 M-1 Core 

Short N. M.• Gold D. P. 
Pelrography of Shock Features i11 the 1953 Ma11so11 2-A Drill Core 

Crossey L J. • McCarville P. 
Post-Impact Alteration of the Ma11son Impact Structure 

Koebert C.• Anderson R. R. Hanung J. B. Reimold W. U . 
Manson Impact S1ructure, Iowa: First Geochemical Results for Drill Core M • I 

Blum J. D. • Chamberlain C. P. Hingston M. J. Kocbcrl C. 
Stro111ium and Oxyge11 Isotope Study of M-1. M-3 a11d M-4 Drill Core Samples from tl1e 
Ma11son Impact Structure, Iowa: Compariso11 wilh l1aitia11 K-T Impact Glasses 
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Monday, March IS, 1993 
PUBLIC SESSION 

HAROLD MASURSKY LECTURF..S 
8:00 p.m. BuUdlng 2, Auditorium 

Chairs: To be annoonced 

Speakers to be announced 

Tuesday, March 16, 1993 
PRIMITIVE ACHONDRITES 

8:30 a.m. Room A 

Chairs: D, Bogard and O. Eugsler 

McCoy T, J, • Keil K, Clayton R. N. Mayeda T. K, 
Classific:atio11al Paramtttrs for Acap11lcoitts a,uJ Lodra11ilts: The Casts of FRO 9001 I, 
EET 84302 a11d ALH AB/ l 87/84190 

Davis A. M. • Prinz M. Weisberg M. K. 
Trace Eltmt,11 Distribu1io11s ill Primitive Acl1011drites 

Bogard D. D.• Garrison D. H. McCoy T. J. Keil K. 
J9Ar•..,Ar Ages of Acapulcoites a11d Lodra11i1ts: Evide11cefor Early Parellt 
Body Heating 

Kim Y.. Mani K. 
Isotopic Signa111res a11d Distributiori of Nitrogeri arid Trapped a11d Radiogeriic Xe,1011 ;,, 
the Acapulco arid FRO900/ I Meteorites 

Eugster 0. • Weigel A. 
Xe·Q i11 Lodra11ites a11d a Hint for Xe-l. FRO9001 J A1101her Lodra11i1e? 

Boyn1on W.V.• Hilt D.H. 
Trace•Ele1111mt Ab1mda11ces i11 Several New Urtilites 

Goodrich C. A.• LugmairO. W. 
Stallr.i11g the LREE•e11riched Co111po11erit iri Ureilites 

Russell S. s.• Arden J. W. Franchi I. A. Pillinger C. T. 
A Carbon and Nilroge,r Isotope Study of Carbonaceous Vei11 Material i11 
Ureilite Meteorites 

Casanova I.• McCoy T. J. Keil K. 
Metal-rich Meteoritu from 1l1e Aubrite Parent Body 

Takeda H. • Saiki K. Otsuk.i M. Hiroi T. 
A Ne111 Alllarr:tir: Mettoriie Wit/1 Chromite, Orthopyroxerre a11d Metal Wil/r Refere11ce to 
a Formatio,r Model o/S Asteroids 

Pclaev M. I.• 
Opaqut•ricJr lithology i11 the Div11oe Achu11dri1e: Petrology and Origi11 

Tuesday, March 16, 1993 
VENUS RESURFACING AND TECTONICS 

8:30 a.m. Room B 

Chairs: R. R. Herrkk and E. M. Parmentier 

Thompson T. w.• Magellan Aight Team 
Magella11 l,,fosio11 Progress Report 

Simpson R. A.• Tyler 0. L. Mau�r M. J. Holmann E. Wong P. B. 
Scatteri11g by Ve1111s' S11rface 

lzcnbcrg N. R.• Arvidson R. E. Phillips R. J. 
A First-Order Model for Impact Crater Degrada1io11 011 V c11us 

Strom R.G.• 
Parabofic Features a11d tire Erosio11 Ra1e 011 Ve11us 

Kaula W.M.• 
lmplicaliOIIS o/Craler DistributiOIIS OIi Ve1111s 

Malin M. C. Grimm R. E.* Herrick R. R. 
Tec/011ic Resurfacing o/Ve11us 

Solomon S. c.• 

A Tecto11ic Resur/acillg Model for Vei111s 

Solomatov V. S. • Stevenson D. J. 
Differe111ia1io11 of Magma Ocea11s a11d tire 111ir;lr.,1ess of the Depleted Layer 011 Verrus 

Pannenticr E. M. • Hess P. C. Solin C. 
Mixing of a Chemically Buoya11/ Layer al the Toi, of a Thermally Co11vecti11K Fluid: 
lmplica1ia11sfor Mamie Dynamics 111i1h Applica1io11 to Ve11us 

Gilmore M. S. • Head J. W. Ill 
11te For111a1io11 a11d Evolutio11 of Alpha a11d Te/lus Tesserae 011 Ve11us 

RaitalaJ.• 
Chocolate Tablet Aspects o/Cytherea11 Meshlr.erret Tessera 
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Tuesday, March 16, 1993 
CHICXULUB, KT BOUNDARY, AND OTHER IMPACT EJECTA 

8:30 a.m. Room C 

Chairs; B. Schunylz and B. Bohor 

Hildebrand A. R.• Gregoire D. C. Attn:p M. Jr. Claeys P. Thompson C. M. Boynton W. V. 
Trau•Element Composition ofChicxu/ub Crater Melt Rock, KIT Tektites and 
Y11cat6n Baseme111 

Urrutia-Fucugauchi J. • Marfn L E. Sharpton V. L. Quezada-Muneton J. M. 
Reverse Polarity Magnetiled Melt Rocks from rhe Cl1icx11lub Impact Structure, Yucardn 
Peni11sula, Mexico 

Sharpton V. L. • Burke K. Hall S. Lee S. Marin L. E. Suarez G. Quezada J. M. 
Urrutia- Fucugauchi J • 

Chicxulub Impact Basin: Gravity Characteristics and Implications for Basin 
Morphology and Dup Srr11cture 

Carey s.• Sigurdsson H. D'Hondt S. Espindola J. M. 
Stratigraphy and Sedimenrology of1l1e KIT Boundary Deposit in Haiti 

Bohor B. F. • Glass B. P. Bettcnon W. J. 
KIT Spherules from Haiti and Wyoming: Origin, Diagenesis, and Similarily to 
Some Microtelctites 

Glass B. P.• Bohor B. F. Betterton W. J. 
Crerauous-Terriary Boundary Spherules and Cenol,Oic Microtelctites: Similarities 
and Differences 

Premo w. R.• Ii.en G. A. 
U ·Pb Provenance Ages of Shocked Zircons from rhe K-T Boundary, Raton 
Basin, Colorado 

EspindolaJ. M.• Carey S. Sigurdsson H. 
Modelli11g of Dispersal 011d Deposilion of Impact Glass Spherules from the Cretaceous­
Tertiary Boundary Deposit 

BOlitwick J. A.• Kyte F. T. 
Impact Mineralogy and Chemistry of the Cretaceous-Tertiary Boundary at DSDP 
Site 576 

Chamberlain C. P.• BlumJ. D. Koeberl C. 
Oxygen Isotopes as Tracers of Tektite Source Rocks: An Example From the lw,ry Coast 
Tektites and Lake Bosumtwi Crater 

Claeys P. • Casier J .-0. 
Microtdtite·fike Glass Spherules in Late Devonia11 (367 Ma) Shales 

Mittlefehldt D. W .• See T. H. Scotl E. R. D. 
Siderophile Efement Fractionation in Meteor Crater Impact Glasses and 
Metallic Spherules 

Tuesday, March 16, 1993 
REMOTE SENSING/SPACE WEATHERING 

8:30 a.m. Room D 

Chairs: B. Clark and B. W. Hapke 

GoguenJ.D.• 
A Test of the Applicabiliry of hrdependent Sca11eri11g to High Albedo 
P/a11erary Regolit/,s 

Nelson R. M.• Hapke B. W. Smythe W. D. Gharakanian V. Herrera P. 
The Coherelll Baclcscal/ering Opposition Effect 

Shepard M. K. • Guinness E. A. Arvidson R. E. 
The Roughness of the Martia11 Surface: A Scale Depe11de11t Model 

Brackett R. A.• Arvidson R. E. 
Compositio11al and Textural lllformation from rhe Dual l11version of Visible, Near a11d 
Thermal Infrared Remotely Se11sed Data 

Salisbury J. W. Wald A.• D' Aria D. M. 
Thermal hifrared Remore Se11si11g and Kirchhoff s law: 1 1.,aboratory Measurements 

Henderson B. 0. • Jakosky B. M. 
Near-S11rface Temperature Gradients and Their Effe,·ts on Thermal·bifrared E111issio11 
Spectra of Particulate Pla11etary Surfaces 

Lucey P. 0. Domergue-Schmid1 N.• Henderson B. G. Jakosky B. 
First Results from a laboratory Facility for the Measure111e111 of Emissio11 Spe,·tra 
U11der Simulated Planetary Conditions 

Hapke B.• 
Why is the Moo11 Dark? 

Allen C. C. • Morris R. V. Lauer H. V. Jr. McKay D. S. 
Effects of Microscopic /ro11 Metal on the Reflectance Spectra of Glass arid Mi11erals 

Pieters C. M. • Fischer E. M. Rode 0. D. Basu A. 
Optical Effects of Space Weathering on Lunar Soils a11d the Role of rhe Finest Fraction 

Fan ale F. P. • Clark B. E. 
Clio11drites. S Asteroids. a11d "'Space Weatheri11g": Thumpi11g Noises from 1l1e Cof]i11? 

Gaffey M. J. • Bell J. F. Brown R. H. Burbine T. H. Piatek J. L. Reed K. L. Chaky D. A. 
Spectral Evide11ce of Site Depe11de111 Space Weatlieri11g Processes or, Asteroid Surfaces 

,-... 
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GIi Tu�ay, Matth 16, 1993 

MARTIAN METEORITES AND VOLATILES: A SESSION HONORING 
THE SERVICE OF DON BOGARD AS PM&G DISCIPLINE SCIENTIST 

1:30 p.m. Room A 

Dedication: L. Nyquist 
Chairs: D. S. Burnett and J. Longhi 

Jagoutz E. • Luck J. M. Ben Othman D. WAnke H. 
Os lsoto,ns i11 SNC Met,:orit,:s a11d 111,:ir lmplicatio11s to tl,e Early Evolutio11 of 
Mars a11d Earth 

Wasylenki L. E. • Jones J. H. Le L. Jurewicz. A. J. G. 
Equilibrium a11d Fraclional Crystalli:atian of a Primitive Sh,:rgollite Composition 
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Primitive SNC Parent Magmas a11d Crystallita1io11: Low P1110 Experim,:111s 

Treiman A. H. • 
Tl,e Parent Magma of the Nakhla (SNC) Met,:orite: Reco11cifiation o/Compositio11 
Estimates from Magmatic /11clusio11s and Elemellt Partil/011i11g 

McKay G. • Le L. Wagstaff J. 
The Na/ch/a Parent Melt: REE Partition Co,:fficienrs and Clues to Major 
Elemen1 Compositio11 

Wadhwa M. • Crozaz 0. 
Rare Earth Elemellls in Individual M/11erals i11 Sl1ergottites 

McCoy T. J. • Keil K. Taylor G. J. 
The Dregs o/Crystallizatio11 in Zagami 

Chen J. H. • Wasserburg G. J . 
LEW88S/6 a11d SNC Meteorites 

Becker R. H.• Pepin R. 0 . 
Nitrogen and Noble Gases in a Glass Sample from LEW88SJ6 

Grady M. M. • Wright I. P. Franchi I. A. Pillinger C. T. 
Nitrates in SNCs: lmplicatio11s for the Nitrogen Cycle on Mars 

Wright I. P.• Douglas C. Pillinger C. T. 
Tl,e Carbo11 Components in SNC Meteorites of Feldspothic Harzburgite Composition 

Karlsson H. R.• Clayton R. N. Mayeda T. K. Juli A. J. T. Gibson E. K. Jr. 
Martia11 Carbon Dioxide: Clues from Isotopes in SNC Meteorites 

Watson L L. • Hutchcon I. D. Epstein S. Stolper E. M. 
High DIH Ratios of Water in Magmatic Amphiboles in Chassigny: Possible Constraints 
on the Isotopic Composition a/Magmatic Water on Mars 

Wassc:rt>urg G. T. 
Remarks and Observations 

Tuesday, Matth 16, 1993 
VENUS GRAVITY FROM MAGELLAN AND MARS GEOPHYSICS 

1 :30 p.m. Room B 

Chairs: W. Sjogren and B. BIiis 

Sjogren W. L. • Konopliv A. S. Borderies N. Batchelder M. Heirath J. Wimberly R. N. 
Venus Gravity: New Magefla11 low Altitude Data 

Smrekar S. E. • Parmentier E. M. 
Respo11se of the Topograpl1y a11d Gravity Field 011 Veirus to Mantle Upwelli11g Beneath a 
C/1e111ical Bou11dary Layer 

Buck W. R.• 
Ca11 Weak Crust Explai11 1/1,: Correlatio11 o/Geoid a11d Topogra1>l1y 011 Ve,111s? 

Moresi L• 
Effective Elastic Tl1iclct1ess of the Ve11usia11 Lithosp/1ere with Lateral Viscosity Variatio11s 
in the Malllle 

Simons M.• Hager B. H. Solomon S. C. 
Geoid, Topography, a11d Co11veclio11-drive11 Crustal Deformatio11 011 Ve11us 

Smith D. E.• Lerch F. J. Ncrem R. S. Zuber M. T. Patel 0. B. Fricke: S. K. Lemoine F. G. 
GMM-1: A 50'" Degree a11d Ord,:r Gravitational Field Model for Mars 

Bills B. G. • Frey H. V. Kiefer W. S. Nerem R. S. Zuber M. T. 
Spectral A11alysis of the Gravity a11d Topography of Mars 

Kiefer W. • Bills B. Frey H. Nerem S. Roark J. Zuber M. 
An /11version o/Geoid a11d Topography for Malll/e a11d Crustal Structure 011 Mars 

Frey H. • Bills B. o_ Kiefer W. S. Ncrcm R. S. Roark J. H. Zuber M. T. 
New Mars Free•Air a11d Bouguer Gravity: Correlatio11 will, Topograp/1y, Geology, a,1d 
Large Impact Basi11s 

Lemoine F. G. • Smith D. E. Fricke S. K. McCanhy J. J. 
A Si111ulta11eous Es1i111atio11 of1l1e Mass of Mars a11d Its Natural Satellites, Phobos 
a11d Deimos.from tl,e Orbital Perturbatio11s on tire Mari11er 9, Viki11g I, a11d 
Viki,1g 2 Orbiters 

Stevenson D. J. • 
Expectatio11s for the Mar1ia11 Core Mag11etic Field 

Dolginov A. Z. • 
Mag11etic Fields a11d Nonuniform Structures of the Moo11 
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Tuesday, March 16, 1993 
LARGE IMPACT EVENTS: THEORY AND OBSERVATIONS 

1:30 p.m. Room C 

Chair: P. H. Warren 

O'Keefe J. D.• Ahrens T. J. 
Dynamics uf Large·scalt lmpac1s 011 V,mus and Earll, 

Ivanov B. A.• Ford P. G. 
The Depths of the Largest lmpacl Craters on Venus 

Chadwiclc D. J.• SchaberG. G. 
A Two•Stoge (Turbulent-DrairlageJ Mecho11is111 for the Emplacemelll of Impact Crater 
Outflows on Venus 

AhrensT.J.• 
Giant Jmpacl·induced Almosphuic Blow-off 

Vickery A. M •• 
Numerical Modeling of Impact Erosio11 of Atmospheres: Preliminary Results 

Warren P. H.• 
limits on Di.ffere11tiatio11 of Melt "Sheets" from Basi11-scale umar lmpacls 

Therriault A. M.• Reid A. M. Reimold W, U. 
Origin of the Vredefort Structure, Soutl, Africa: Impact Model 

Tuesday, March 16, 1993 
GALILEO EARTH/MOON RESULTS 

3:15 p.m. Room C 

Chair: A.S. McEwen 

Greeley R,• Belton M. J. S. Head J. W. McEwen A. S. Pieters C. M. Neukum G. 
Becker T. L. Fischer E. M. Kadel S. D. Robinson M. S. Sullivan R. J. Sunshine J. M. 
Williams D.A. 

Galileo Imaging Results from the Seco11d Earth-Moo11 Flyby: Lu11ar Maria a11d 
Related U11i1s 

Head J. W. • Belton M. Greeley R. Pieters C. Fischer E. Sunshine J. Klaascn K. 
McEwen A. BcckerT. Neukum G. OberstJ. PilcherC. Plulchok J. Robinson M. 
Johnson T. Williams D. Kadel S. Sullivan R. Antonenko I. Bridges N. 
Galileo Imaging Tenm 

Lu11ar Impact 8asi11s: New Doto/or tire Nearside Nonl,em Higl, l..atitudes 011d Eastem 
limb from the Seco11d Galileo Flyby 

Carlson R. W. Kieffer H. H.• Baines K. H. Becker K. J. Danielson G. E. Edwards K. 
Fanalc F. P. Forsy1he J. Gaddis L. R. Granahan J. C. Hui J. Johnson T. V. Lopes­
Gautier R. Kamp L. W. Matson D. L. McCord T. B. Mehlman R. Ocampo A. C. 
Soderblom L. A. Smy1he W. D. Torson J. Weissman P. R. 

Preli111i11ary Report of Lu11ar Observa1io11s by the Neor-1,ifrared Moppi11g Spectrometer 
(NIMS} During the Seco11d Galileo Earth-Moo11 E11cou11ter 

Pieters C. M.• Bellon M. Head J. W. Greeley R. McEwen A. Fischer E. M. Sunshine J. M. 
Klaascn K. Plutchak J. Neukum G. Johnson T. V. SSI Team 

Co111positio11al Diversity of tile Lu11ar Nortlr Pole: Preli111i11ary A11olyses of 
Galileo SS/ Data 

McEwen A. s.• Greeley R. Head J. W. Pieters C. M. Fischer E. M. Johnson T. V. 
Neukum G. Galileo SSI team 

Golileu SSI Lu11or Observatio11s: Copemica,1 Craters a11d Suils 

Greenberg R. Belton M. DeJong E. Ingersoll A. Klaasen K. Geissler P.• Mocrsch J. 
Thompson W. R. Galileo Imaging Team 

Eart/1 /111agi11g Results from Galileo's Seco11d Em:uulller 

... 
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Tuesday, March 1,, 1993 
MARTIAN GEOMORPHOLOGY 

1:30 p.m. Room D 

Chairs: R. A Craddock and J. Grant 

Leonard 0. J. • Tanaka K. L. 
He/las Basin, Mars: Formation by Oblique Impact 

Ching D. • Taylor G. J. Moog in is-Mark P. Bruno B. C. 
Frac1al Dimensions of Rampart lmpac1 Craters on Mars 

Barlow N. G.• 
Increased Depth-Diameter Ratios i11 tl,e Medusae Fossae Formatio11 Deposits of Mars 

Grant J. A.• Schultz P. H. 
Martia11 Crater Degradation by Eolian Processes: Analogy with the Rio Cuarto Crater 
Field, Argentina 

Greeley R. • Anderson F. S. Blumberg D. Lo E. Xu P. 
Sa11d Transport on Mars: Prelimi11ary Results from Models 

Christensen P. R. Malin M. C. • 
A Simple Model ofC/astic Sediments on Mars 

Craddock R. A.• Crumpler L. S. Aubelc J. C. 
Geologic His1ory ofCemral C/,ryse Pla11i1ia and 1he Viking 1 l.a11ding Sile, Mars 

Wednesday, March 17, 1993 
INTERPLANETARY DUST: LABORATORY STUDIES AND 

RESULTS FROM SPACECRAFT 
8:30 a.m. Room A 

Chairs: J. A. M. McDonnell and G. Blanford 

Stephan T. • Kluck W. Jcssberger E. K. Ru lie H. Zchnpfenning J. 
Mullielemt11t Analysis of h11erpla11e/ary Dusi Particles Usi11g TOF•SIMS 

Clemen S. J. • Maechling C. R. Zan; R. N. Swan P. D. Walker R. M. 
Measuremem of Polycyclic Aromatic Hydrocarbo11 (PAHs} i11 h1terpla11etary 
Dusi Par1ides 

Keller L P. • Thomas K. L. McKay D. S. 
Carbo11 Abu11da11ces, Major Elemelll Clltmis1ry, a11d Mi11eralogy of Hydraled 
lt11erplanetary Dusi Particles 

Thomas K. L. • Keller L. P. Blanford G. E. McKay D. S. 
Come1ary lnterpla11e1ary Dus/ Parlicles? A11 Upda1e 011 Carbo11 i11 A11l1ydrous /DPs 

Bradley J. P. • 
Unequilibrared, Equilibrated, and Reduced Aggregates in A11llydrous hi1trpla11elary 
Dusi Particles 

Flynn 0. J. • Sutton S. R. Bajt S. 
Trace Elemen1 Colllenl ofCho11dri1ic Cosmic Dusi: Volalile E11ricll111e111s, T/1erma/ 
Al1eratio11s, a11d the Possibility of Co111ami11atio11 

Rictmeijer F. J. M. • 
Microme1eori1e Dy110111ic Pyro111e1a111orpl1ism: Observa1io11 of a Thermo/ Gradiem i11 
Iron-Nickel Sulfide 

Nier A. 0. • Schluner D. J. 
Helium i11 /,iterplanelary Dusi Particles 

Brownlee D. E. • Joswiak D. J. Love S. G. Nier A. 0. Schluncr D. J. Bradley J. P. 
lde111ifica1io11 of Comelary a11d As1eroidal Panic/es in S1ra10spl1eric /DP Collec1io11s 

Presper T. • Kurat G. Kocberl C. Palme H. MauR:tte M. 
Ele111e111a/ Deple1ions i11 A111arc1ic Microme1eori1es a11d Arc1ic Cosmic Spl,eru/es: 
Comparison and Rela1io11sl1ips 

BDITCII R. A.• Zolensky M. E. Bernhard R. 
Mi11eralogy of Chondritic Interplanetary Dust Particle Impact Residues from WEF 

Bernhard R. P.. See T. H. Horz F. 
Composilio11 a11d Modal Frequencies of Hypervelocity Panic/es <I 111111 i11 Diameler ;,, 
Low-Earlh Orbil 

McDonnell J. A. M. • 
ResolvinR WEF' s Flux Distribution: Orbital (Debris?J and Natural 
Meteoroid Populatio11s 



,­
= 
z 
► 
=-

► 

:z 

<:> 

... 
,-
► 

z 

m ... 
► -
-c 

z: ... 
0 ,.. 
::,r: 
,.. ... 
0 
z 

... 
= 
,-
,­... 
... 

z 

w 

Wednesday, March 17, 1993 
MARTIAN SURFACE MINERALOGY AND SPECTROSCOPY 

8:30 a.m. Room B 

Chairs: J. Bishop and R. v. Morris 

Bell J. F. Ill• Mustard J. F. 
A Comparison ofTelescopic and Phobos-2 ISM Spectra of Mars i11 1he Shon-Wave 
Near•hifrared (0.76-1 .02 µm) 

Mustard J. F.• Murchie S. L. Erard S. 
Compositio11 of Weakly Al1ued Mar1ia11 Crusl 

Milled. S. • Singer R. B. 
A11alysis of Pyroxe11e Absorptio11s Observed i11 Mar1ia11 Dark Regio11s 

Sabol D. E. Jr.• Bell J. F. Ill Adams J. B . 
Detectability of Crystalline Ferric and Ferrous Mi11erals 0;1 Mars 

Murchie S. • Mustard J. Erard S. Geissler P. Singer R. 
Variatio11s i11 tlle Fe Mi11eralogy of Brighi Mar1ia11 Soil 

Farrand W. H. • Singer R. B. 
A Compariso11 of 11,e Visible 011d Near l,rfrared Reflecla11ce of Hydrovolca11ic 
Palago11ite Tuffs a11d Martian Wea1l1ered Soils 

Bishop J. L. • Pieters C. M. Bums R. G. 
Reflecta11ce Speclra of Sul/ale- and Carbo11ate-bt:aring Fe'• ,doped Mo111moril/011ites QS 
Mars Soil A11alogs 

Morris R. V .• Lauer H. V. Jr. Golden D. C. 
Terrestrial Impact Melts as A11a/ogues for the Hemati�atio11 of Martia11 
Surface Materials 

Mcrenyi E. • Edgett K. S. Singer R. B. 
Deuca/ionis Regio, Mars: Evidence for ti U11ique MinerQlogic Endmember a11d a 
Cru31ed Surface 

Bums R.G.• 
Chemical Wea1htring on Mars: Rate a/Oxidation of lro11 Dissolved in Brines 

Moore J. M.• Bullock M. A. StokerC. R. 
Mars Brilte Formation Experime111 

Wenrich M. L. • Christensen P. R. 
A Study of Carbonates, Sulfates, a,rd Phospllates Using Thermal Emissiorr Spectroscopy 

Christensen P. R.• Harrison S. T. Barbera P. Ruff S. 
Tlrermal-hrfrared Emissio11 Spectroscopy of Na1urol Surfaces: Applicotio11 to 
Coated Surfaces 

Presley M. A.• Christensen P. R. 
Tl1ermal Co11duc1ivity Measureme11ts of Particulate Materials Under 
Martian Co11ditions 

Wednesday, Man:h 17, 1993 
MOON ROCKS: FROM THF, HIGHLANDS TO THR MARIA TO ANTARCTICA 

8:30 a.m. Room C 

Chairs: 0. B. James and H. Takeda 

Taylor S. R. • Nonnan M. D. Esat T. M. 
The M11-Sui1e a11d tire Higl1la11d Crust: Ail U11solved F.11i11111a 

Jolliff B. L. • Bishop K. M. 
Apollo 17 Materi,l/s Viewed from 2-4 mm Soil Particles: Pre-Sere11itatis 
lligl1la11ds Com1,011,mts 

Cushing J. A.• Taylor G. J. Norman M. D. Keil K. 
The Granu/ite Suire: lmpat·1 Melts a11d Me1a111or1,hic Breccias of the Early /,,mar Crust 

Nonnan M. D.• Aliben C. McCulloch M. T. 
Frag111e11ts of A11cie11t lu11ar Crus1: F erroon Nori tic A11ortlwsites /rum tire Descar1es 
Reg/011 oftl,e Moo11 

Premo W. R.• T11tsumoto M. 
U-Pb Isotopic Syste111a1ics of F erroo11 A11ortl1osite 60025 

Snyder 0. A.• Taylor L. A. Halliday A. N. 
Geocltro11ologya11d Petroge11esis oftl1e Westem Higl1/a11ds Alkali Suite: Radioge11ic 
Isotopic: Evide11ce from Apollo 14 

Shih C.-Y.• Wicsmann H. Ganison D. H. Nyquist L. E. Dogard D. D. 
Chro11ology of lu11ar Gra11iu 12033,516: Rese11111g of Rb-Sr a11d K•Ca lsud1ro11s 

Yanai K. Takeda H. Lindslrum M. M.• TatsumO!o M. Torigoe N. Misawa K. 
Warren P.H. Kallemeyn G. W. Koeberl C. Kojima H. Takahashi K. Masuda A. 
Nishiizumi K. 

Co11sortiu111 Repor1s 011 lu11ar Meteorites Yamato 793169 a11d Asuko 881757, o New 
Type of Mare Basalt 

Takeda H. • Arai T. Saiki K. 
1i-beari11g Oxide Mfouals i11 lunar Meteorite Y793169 wit/1 1he VLT AJ]i11i/y 

Warren P. H. • Lindstrnm M. M. 
Co11sor1ium Study of lu11ar Meteorites Yamato,793 /69 a11d Asuka-881757: 
Geocl1emical Evide11c:e of Mutual Similarity, a11d Dissimilarity vs. O1her Mare Rosa/ts 

Torigoye N. • Misawa K. Dalrymple G. B. Talsumoto M. 
u.11,.Pb, Sm-Nd, arrd Ar-Ar Isotopic Sys1emalics uf lurrar Meleorite Yamato 793169 

Nyquisl L. E.• Shih C.-Y. Wiesmann H. Bansal B. M. 
144•147Sm-141•14'Nd Formatio11 l111trval for lhe Lu11ar Ma11tle a11d l111plicatio11s for 
lu11ar Evolution 

Neal C. R. • Taylor L. A. 
Petroge11esis of Apollo 12 Mare Basalts, Par/ I: Multiple Melts 011d Fractio11al 
Crystallit.otiorr to Explai11 O/ivi11e a11d llme11ite Basalt Compositio11s 

Jerde E. A.• Snyder 0. A. Taylor L. A. 
On the Composition of 11euKREEP: QMD Co111ami11atio11 al Apollo I I? 

.. 
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Wednesday, Man:h 17, 1993 
ORDINARY AND ENSTA TITE CHONDRITES 

1 :30 p.m. Room A 

Chairs: K. Kell and M. Prinz 

Rubin A. E.* 
Euhedral Metallic-Fe-Ni Grains in E:ctraterrt:strial Sllmples 

Yang C. W.• Williams D. B. Goldstein J. I. 
Prclimi11ary AEM Study of the Microstructurt and Composition of Metal Particles in 
Ordinary Chondrites 

Podosek F. A.• Brannon J. C. Perron C. Pellas P. 
Elevated l11itial 81Sr1•sr i11 Ordinary Cho11drite Metal 

Burkland M. K.• Swindle T. D. Baldwin S. L 
Studies of the Release of Radiogtnic "'Xe from Bjurbole: Evidence Against Simple 
Diffusion Models 

Kehm K. • Nichols R. H. Jr. Hohenberg C. M. McCoy T. J. Keil K. 
I-Xe Structure of 1/afegh ()()9 and Shallowater: Evidence for Early Formatio11 a11d 
Rapid Cooli11g of Impact-derived Enstatite Meteorites 

Scou E. R. D.• McCoy T. J. Keil K. 
Post-Metamorphic Brecciation i11 Typt 3 Ordinary Cho11drites 

Crozai.G.• Hsu W. 
A11omalous REE Pa11er11s i11 U11equilibrated E11statite Chondrites: Evidence 
a11d Implications 

Weisberg M. K. • Prinz M. Fogel R. A. Shimizu N. 
The Forma1io11 of FeO-rich Pyroxene and E1matite in U11equilihrated F.nsratitt 
Cl1ondri1es: A Petrologic-Trace-Element (SIMSJ Study 

Zhang Y.• Benoit P. H. Scars D. W. G. 
uwis Cliff 87057: A New Metal-rich E3 Clrondrite with Similarities to Mt. Egerton, 
Slrallowater and Happy Canyo11 

B�arley A. J.• Jones R. H. 
Chondrite Thermal Histories from Low-Ca Pyroxe11e Microstructures: 
Autometamorphism vs Prograde Metamorphism Revisited 

Benoit P. H.• Scars D. W. G. 
Tht Great 8 Ma Evt11t a11d the Structure of the H-Chondrile Pare111 Bady 

Wolr s. F. Lipschutz M. E. • 
Multivariate Statistical Analysis: Pri11ciples and Appficatio11s to Coorbital Streams of 

Meteorite Falls 

Yanai K. • Kojima H. 
Rego/it/, Breccia Consisti11g of H a11d U Cho11drite Mixture 

.. 

Wednesday, March 17, 1993 
MARS: TECTONISM AND VOLCANISM 

1 :30 p.m. Room B 

Chairs: W. B. Banerdt and J. Plescia 

Zuber M. T.• 
Wrinkle Ridges, Reverse Faulting, and the Depth Pe11e1ra1io11 of Lithos11Jreric Stress i11 
Lu11at Pla11u111, Mars 

Banenlt W. B.• 
Horizolllal Stresses l11duced by Verrical Processes i11 Pla11etary Litlws11l1eres 

Tanaka K. L.• Chadwick D. J. 
Exte11sio11al History of Mars' 11,arsis Regio11 

Chadwick D. J.• Lucchiua 8. K. 
Fault Geomtiries a11d Exu11sion i11 the Valles Mari11eris, Mars 

Wallers T. R.• Zimbelman J. R. Scou 0. H. 
Arcuate a11d Circular Structurt:s i11 tire Tharsis Regio11: Evide11ce ofCoro11ae 011 Mar:s 

Baloga S. M.• Spudis P. D. 
Rtco11structio11 of tire Dy11amics of tire / 8()()./ 80/ Hua/alai Eruptia11: lmplicatio11s for 
Pla11ttary uiva Flows 

Bruno B. C. • Taylor 0. J. Lopes-Gautier R. M. C. 
Qua111ifyi11g tire Effect of Rlleology 011 Pla11-View Sl,apes of uiva Flows 

Lopes-Gautier R.• Bnmo B. G. Taylor 0. J. Rowland S. Kilburn C. R. J. 
Martian Lavas: 11rrtt Co111pleme111ary Remote Se11si11g Tech11iques to Derive 
Flow Properties 

Mouginis-Mark P. • 
The lllflue11ce ofOcea11s on Martia11 Volca11is111 

Gregg T. K. P.• Williams S. N. 
EJ<plosive Majic Volca11ism 011 Earth a11d Mars 

Plescia J. B. • 
Geology of Bib/is Patera, Ulysses Patera, a11d Javis 11rolus, Mars 

Robinson M. s.• Mouginis-Mark P. J. Zimbelman J. R. Wu S. S. C. 
Chronology, Eruption Duration, a11d Atmospheric Contributio11 of llpolli11aris 
Patera, Mars 
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Wednesday, March 17, 1993 
LUNAR VOLCANIC GLASSES AND REGOLITH 

1:30 p.m. Room C 

Chairs: J. Delano and D. S. McKay 

DclanoJ. w.• 
Compositional Heterogeneity Withi11 a D11mbbell-s/1aptd Apollo I 5 Gree11 Glass: 
Evide,ru for Simultaneous Eruptio11 of Di/fert11t Magmas 

Shearer C. K. • PapikeJ. J. 
Basaltic Magmatism on the Moon. A Perspective from Volca11ic Picritic Glasses 

Finnila A. B. • Hess P. C. Rutherford M. J. 
Assi111ila1io11 i11 Lunar Basalts and Volcanic Glasses: Implications for a Heterogeneous 
Mamie Source Region 

McKay D. s.• Wentworth S. J. 
Grain Surface Features of Apollo 17 Orange a11d Black Glass 

Rutherford M. J. Fogel R. A.• 
C-0 Volatiles i11 Apollo 15 a11d Apollo 17 Picritic Glasses 

Colson R. O.• 
Graphite "Solubility" and CO Vesiculation i11 Basalt-like Melts at 011e-At111 

Hcss P.C.• 
Tl1e Jl111e11itt liquid us and Depths of Segregation for High-Ti Picritt Glasses 

LooghiJ.• 
liquidus Equilibria of lunar Analogs a/ High Pressure 

WagnerT. P.• GroveT. L. 
Origi11 of High-Ti Lunar Ultramajic Glasses 

Norris J. A.• Keller L. P. McKay D. S. 
Impact Glasses from the Ultrajint Fraction of Lunar Soils 

Korotev R. L.* Morris R. V. LauerH. V. Jr. 
Composition a11d Maturity of the 60013114 Cort 

Kcrridge J. F.• Kim Y. Kim J. S. Marti K. 
Nitrogen Isotopic Signatures i11 Agg/11t/11ates from Breccia 79035 

Brilliant D. R.* Franchi I. A. Pillingcr C. T. 
Multiple Nitroge11 Compo11ents in L1111ar Soil Sample J202J 

Wednesday, March 17, 1993 
COMPLEX PLENARY 

"Integrated Strategy for Planetary and Lunar Exploration from 1995 to 2010" 
5:30 p.m. Room C 

Dls(ussfon Leader: J. A. Bums 

Open Discussion 

Members of COMPLEX (The Commillee on Planetary and Lunar Exploration; 
Space Studies Board of the National Academy of Sciences/National Research 
Council) will discuss the above repon which is being prepared ror NASA. This 
document (a) summariu:s our current understanding of the solar system, 
(b) identifies the most significant scientific questions that remain; and (c) estab­
lishes priorities for study and scientific exploration of the solar system over the 
next 15 years. A fonnal presentation will describe the study so far and will then 
seek community input on key scientific questions and on future scientific 
priorities . 
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Thursday, March 18, 1993 
CARBONACEOUS CHONDRITES AND CHONDRULES 

8:30 a.m. Room A 

J. Gooding and L. Gros.mum 

Prinz M. • Weisberg M. K. Clayton R. N. Mayeda T. K. 
Oxygt11 lso1opic Rtlatio11ships Betwu11 the LEW85332 Carbonactous Chondritt a11d 
CR Cl,011dri1es 

Kallcmcyn G. W. • 
The Al Rais Mtttoritt: A CR Chondrite or Close Relatiw!? 

Brandst!lter F.• Kurat G. Ivanov A. V. Palme H. Spettel B. 
Mineralogy Versus Bulle Compositio11 oftl1e Carbo11aceous Cl,011drite Clast Kaidun II 

S1cclc I. M.• 
Fe!M11 in Ofivint o/Carbo11actous Meteorites 

HU!I X.. Buseck P. R . 
Olivi11es i11 11,e Kaba Carbo11aceous Cl1011drite a11d Co11strai11ts on Their For111a1io11 

Browning L B.• McSwecn H. Y. Jr. Zolensky M. E. 
Determliring tl1e Relative Ex1e11t of Alteratio11 in CM Cho11drites 

Woolum D. S. • Poelstra K. Alexander C. Ireland T. 
I.REE Variability ill CM Ma1rices: Anotl,er look at Meteorite "Compactio11 Ages" 

Gilmour I.• Pillinger C. T. 
Ex1rac1io11 a11d Isotopic Analysis of Medium Moluular Weig/rt Hydrocarbons from 
Murc:l,isu11 Using Supercritical Carbon Dioxide 

Misawa K.• Fujita T. Kitamura M. Nakamura N . 
Refractory Precursor Compo11e111s i11 a11 Al/e11de Ferromag11esia11 Clio11drule 

Junes R. H.• 
Complex Zo11i11g Behavior i11 Pyroxe11e i11 FeO-ric/1 C/,011drules i11 tl,e Semarko11a 
Ordinary Cho,1drite 

z Krol A. N. • Rubin A. E. 
Chromite-rich Mafit: Silicate Ch1111drules in Ordinary Cl1011drltes: Fom1a1io11 by 
Impact Melti11g 

Huang s.• Benoit P. H. Sears D. W. G. 
The Group A3 Chundrules of Krymka: Fur1l1er Evide11,·e for Major Evaporative Loss 
Duri11g 1he Formation ofCl1011drules 

Lofgren G. E. • De Hart J. M. Dickinson T. L. 
Expuimentally Reproduced Relict E11s1ati1e i11 Porphyriric Cho11drules of E11statite 
Cho11drite Composilio11 

Thursday, Man:h 18, 1993 
MARS: SURFACE AND ATMOSPHERIC PROCESSES 

8:30 a.m. Room B 

Chairs: V. Gulick and K. Herkenholf 

Gulick V. C.• Baker V. R. 
Fluvial Erosio11 011 Mars: /111plicatio11s for Pafeudimatk Clra11ge 

Leyva I. A.• Clifford S. M. 
The Seismic Respo11se of a11 Aquifer 10 tl,e Propagation of 011 lmpa,·t Ge11era1ed Slwd, 
Wave: A Possible Trigger oft/1e Martia11 Outflow Cl1a1111e/s? 

Parker T. J. • Gorsline D. S. 
Co11strai11ts 011 the Rate ofDiscl,arge a11d Duratio11 ofrl,e Ma11gala Valles Flood 

Beus B. H. • Murray B. C . 
Tl,e,mal Studies of Martian Chamuds and Valleys Usi11g Temwska11 Dara 

Lucchiua B. K.• Isbell N. K. Howinglun·Kraus A. 
Sedime'11atio11, Volcanism, a11d Ancestral Lakes in the Valles Mari11eris: Cluc:r 
from Topography 

De Hon R. A.• 

Classijicatio11 of Martia11 Defras 

Herkenhoff K. E.• 
Tl,ermaf l11ertia a11d Radar Reflectivity oftl,e Mar1ia11 North Polar Erg: I.aw• 
De11sity Aggregates 

1.ent A. P.• Roush T. L. 
Spectral Analysis of Cl1emisorbed CO 1 011 Mars A11alog Materials 

Crisp D. • Bell J. F. Ill 
Near-11,jrared Spectra oftl1e Martia11 Sur/au: Readi11g Betwee11 tl,e li11es 

Moroz V. 1.• Tttov D. V. Gektin Yu. M. Naraeva M. K. Selivanov A. S. 
Ahi1ude Profile of Aerosols 011 Mars from Measureme111s of Its Thermal 
Radiation 011 limb 

Murphy J. R. • Pollack J. B. 
Dusr-Dy11amic Feedbacks i11 the Martia11 Atmosphere: Surface Dust lifli11g 

Dollfus A.• Ebisawa S. 
Dusi in t/1e Marria11 At111ospl1ere: Polarimetric Se11si11K 

Mellon M. T. • Jakosky B. M. 
n,e Effects of Orbital mid Climatic Variations 011 Mnrtia11 Sur/au Hear Flow 

Bell J. F. III• Calvin W. M. Pollack J. B. Crisp D. 
A11 Observatio11al Searc/1 for CO 1 Ice Clouds 011 Mars 

,.. 
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Thursday, Man:h 18, 1993 
LUNAR GEOLOGY 
8:30 a.m. Room C 

Chairs: J. Granahan and P. Spudis 

Stacy N. J. S. Campbell D. B. • 
Eartlr-baud Ml!asuremtnt of Lu11ar Topogra11l1y Usi11g Dtlaytd Radar l111er/ero111t1ry 

Bahar E. • Haugland M. 
/111erpre1a1io11 of Lunar a11d Pla11e1ary Electromag11etic Scatteri11g Usi11g tire Full 
Wave Solutio11s 

Cooper B. L • Carter J. L. 
Using Lunar Sou11dtr lmafftry to DistilrRuish Surface from Subsur/act Rtfler:tors i11 
L1111ar High/011ds Areas 

Mendell W. W.• Wieczorek M. A . 
Tl1er111ogeologic Mapping of tl1e Moon from Lunar Orbit 

Tompkins S. • Pieters C. M. Mustard J. F. 
Distributio1r a11d Geologic History of Matl!rials Exca110ted by the Lu11or 
Crater Bullialdus 

Kadel S. D. • Greeley R. Ncukum G. Wagner R. 
Tlte History of Marl! Volcanism in thl! Oril!ntale Basin: Mare Deposit Ages, 
Conrpositio11s and Morp/10/ogies 

Hiesinger H. • Jaumann R. Neukum G. GLL Imaging Team 
Earth-based a11d Galileo SSJ Multispectral Observatio11s of Easltrrr Mare Sere11ilatis 
and the Apollo I 7 u111di11g Site 

Spudis P. D. • Hawke B. R. Lucey P. G. 
Geology a11d Deposits of tire Sert11itatis Basin 

Hawke B. R.• Blewett D. T. Lucey P. G. Taylor G. J. Peterson C. A. Bell J. F. 
Robinson M. S. Bell J. Ill Coombs C. R. Jaumann R. Hiesinger H. Neukum G. 
Spudis P. D. 

Remote S1msi11g Studies of the Nortlreastem Portio11 of the Lu11ar Nearside 

Blewen D. T. • Hawke B. R. Lucey P. G. Bell J. F. Ill Jaumann R. Hiesinger H. 
Neukum O. Spudis P. D. 

Spectral a11d Multispectra/ /111agi11g Studies o/lu11ar Ma11tll!d Mare Deposits 

Head J. W, • Wilson L. 
Mode of E111p/aceme11t of Lu11ar Mart Volcanic Deposits: Grabe11 Formation Due to 
Near Surface De/orma1io11 Accompa11yi11g Dike Emplace111e111 at Rima Parry V 

Koehler U. • Jaumann R. Neukum G. 
Age Determinations a11d Earth-based Multispectral Observatio11s of Lu11ar Light Plai11s 

Helfenstein P.• Veverka J. Head J. W. Pieters C. Pratt S. Mustard J. Klaasen K. 
Neukum G. Hoffmann H. Jaumann R. Rebhan H. McEwen A. S. Belton M. 

Galileo Photometry of Apollo La1rding Sites 

Thursday, March 18, 1993 
ASTEROID AND PLANETARY CORE FORMATION 

AND METAL-RICH METEORITES 
8:30 a.m. Room D 

Chairs: G. W. Lugmalr and H. Newsom 

Keil K. Wilson L • 
Explosive Volca11is111 a11d t//e Co111positio11s of the Corl!s of Differe11tiated Asteroids 

Jurewicz S. R. • Jones J. H. 
Experi111e111a/ Stgregatio11 of lro11-Nicke/ Metal, lron-Su(fide, a11d Olivi11e i11 a Thermal 
Graditm: Pre/i111i11ary Results 

Zhou Y.• Steele I. M. 
Clremical Zo11i11g a11d Dijfusio11 o/Ca, Al, M11, a11d Cr i11 Olivi11e of 
Spri11gwater Pal/asite 

Holzheid A.• Borisov A. Pulme H. 
Siderophile El1!111e111s i11 the Upper Ma11tle of the Earth: New Clues from Metal-Silicate 
Partitio11 Coefficiems 

Newsom H. E.• Maehr S. 
Core For111atio11 i11 tire Moo11: Tire Mystery oft/re Excess Depletion of Mo, W a11d P 

Haack H.• Scott E. R. D. Rubio G. S. Gutierrez D. F. Lewis C. F. Wasson J. T. 
Brooks R. R. Guo X. Ryan D. E. Holzbecher J. 

Systematic Chemical Varia1io11s ill Large II/AB lro11 Meteorites: Clues to 
Core Crys1a//izatio11 

Walker R. J.• Morgan J. W. Horan M. F. Grossman J, N. 
Rlre11iu111-0smiu111 Isotope Systematics ofOrdi11ary Clw11drites a,rd lro11 Meteorites 

Esat T.• Bennell V. 
Re-Os Dati11g of IIIAB lro11 Meteorites 

Creaser R. A.• Papanastassiou D. A. Wasserburg 0. J. 
Rlre11ium-Osmium Isotope Syslemalics a/Group IIA a11d Gro11p /VA fro,, Meteorites 

Eisenltour D. D. Buseck P. R. Palme H. • Zipfel J. 
Micro•Zo11i11R i11 Mi11erals of a La11des Silicate !11clusio11 

Stewart B. w.• Papanastassiou D. A. Wasserburg G. J. 
Sm-Nd Systematics of Silicate hrclusio11s i11 Iron Meteorites: Results from Caddo (IAB) 

Jacobsen S. B. • Harper C. L. Jr. 
Constrai11ts 011 the Differe11tiatio11 of tire Earth from tire Coupled 
146•"'Sm-"1J41Nd Systematics 

Harper C. L. Jr.• Jacobsen S. B. 
"1Ndl'"Nd in Bulk Planetary Reservoirs, 1/111 Problem of lncomplele Mixi11g 
of hrterste/lar Compone11ts and Sig11ifica11ce of Very High Precisio11 
'"Ndl144Nd Measureme11ts 
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Thursday, March 18, 1993 
STARS, STARDUST, AND ISOTOPE ANOMALIES 

I :JO p.m. Room A 

Chairs: D. Papanastasslou and A. M. Davis 

Dong Q. W. Thicmens M. H.• 
Development of a Molecular Beam Tech11ique to Study Early Solar System 
Silico11 Reactio,is 

Yurimoto H.• Nagasawa H. Mori Y. 
/11ttr- a11d /11tra-Crystalline Oxyge11 Isotope Distribution of Fassaitts in Allt11de CAI 

Nittler L. R. • Walker R. M. Zinner E. Hoppe P. Uwis R. S. 
ldentifica1io11 of an lnttrsrellar Oxide Grain from the Murchison Meteorite by 
/011 l111agi11g 

Uwis R. S. • Srinivasan B. 
A &arc/1 for Noble-Gas Evidence for Presa/or Oxide Grai11s 

Amari S. • Zinner E. Lewis R. S. 
b11ers1el/ar Graphite ill Murchiso11: Conti11utd Search for lsotopical/y 
Disti11ct Compo11e11ts 

Huss G. R.• Hutchcon I. D. Wasscrburg G. J. 
Do SiC Grai11s in Orgueil Differ from Those i11 Murcl1i:so11? 

Yates P. o.• 
Micrometeorire Pre-solar Diamo11ds from Grte11/and Cryoco11ite? 

Vcrchovsky A. B.• Russell S. S. PillingcrC. T. Fisenko A. V. Shukolyukov Yu. A. 
Are tl,e c. light Nitroge11 a11d Noble Gases localed ;,, the Same Carrier? 

Clayton D. D. • El Eid M. Brown L. E. 
Carbo11 a11d Nitroge11 in Type II Supernova Diamo11ds 

Sharp C. M.• Wasscrburg G. J. 
Molecular Equilibria and Conde11satio11 Seque11ces i11 Carbon Rich Gases 

Wasserburg G. J. Gallino R. • Busso M. Raitcri C. M. 
AGB Srars as a Source of Slrort•lived Radioactive Nuclei i11 tire Solar Nebula 

Thursday, March 18, 1993 
OUTER SOLAR SYSTEM 

1:30 p,in, Rooin B 

Chairs: L. J. Hom and R. Malhotra 

Matson D. L.• Veeder G. J. Johnson T. V. Blaney D. L. Goguen J. D. 
A Decade's Overi•iew of lo" s Volca11ic Activity 

Kargel J. S.• 
Crustal Srructure a11d lg11eous Processes in a Cl1011dri1ic lo 

Hogenboom D. L.• Kargcl J. S. Ganasan J. P. Lcc L. 
Phase Equilibria a/the Mag11esium Sulfau-Warer System 10 4 Kbars 

Goldsby D. L. • Kohlstedl D. L. Durham W. B. 
Rheology of Water Q11d A111111011ia-Wa"r Ices 

Cron s. K.• 

Porosity a11d the Ecology of Icy Satellires 

Pappalardo R. • Greeley R. 
S1ruc1ural Evide11ce for Reorie11ta1iu11 of Mira11da About a Paleo-Pole 

Denk T. • Jaumann R. Neukum G. 
Disk-resolved Spectral Cl1aracteris1ics of Salum' s Medium-siied Sate/lilts 

Hom L.J.• Russell C. T. 
Mass of Saturn's A Ri11g 

Strom R. G. • Crort S. K. 
Trito11' s Crateri11g Record a11d Its Time of Capture 

Boyce J. M.• 
A Slructural Origi11 for tl1e Ca111a/oupe Terraill of Trito11 

Schenk P. • Jackson M. P. A. 
Diapirs a11d Ca11taloupes: Layeri11g a11d Overt um of 1'rito11' s Crust 

Hansen C. J. • Paige D. A. 
A Pluto 171er111al Model 

Levison H. F. • Stem S. A. 
Mapping the Stability Regio11 of1he 3:2 Ne1>1u11e-Plu10 Reso11a11a 

-
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Thursday, March 18, 1993 
FUTURE LUNAR EXPLORATION 

1:30 p.m. Room C 

Chairs: M. 8. Duke and D. A. Morrison 

Head J. W. • Bellon M. Greeley R. Pieters C. McEwen A. Neukum G. McCord T. 
L1tnar Scout Missio11s: Galileo Encounter Results a11d Applicatio11 10 Scie111ijic 
Problems a11d Exploratio11 Requireme111s 

Pieters C. M. • Head J. W. McCold T. B. MinMap Team 
Mi11Map: A11 lmagi11g Spectro111eter for High Resolution Composi1io11al Mappit1g 
ofthe M0011 

Neukum G.• 
The Higlr Resolu1io11 Stereo Camera (HRSC)for tire lu11ar Scout-I Missio11 

Moss C. E. • Burt W. W. F.dwards B. C. Martin R. A. Nakano 0. H. Reedy R. C. 
Gamma-Ray Spectrometer for lu,1ar Scout II 

Auchampaugh G.• Barraclough B. Byro R. Drake D. Feldman W. Moss C. Reedy R. 
The Los Alamos Neutron Spectro111eter fur t/1e Lunar Scout•/ Mission 

Clark P. E. Evans L G. Trombka J. I.• 
Remote Se11si11g X ·Ray Fluorescence Spectrometry for Future Lu11ar 
Exploration Missio11s 

Cheng A. F.• 
lunar Scout Two Spacecraft Gravity Experiment 

Shoemaker E. M. • Nozette S. 
C/e111emi11e: A11 l11expensive Mission to the Moo11 011d Geographos 

Lucey P. O.• 
The Cleme11tine b1S1rume11t Compleme11t 

McEwen A. S.• 
Cfeme111ine: A11ticipoted Sciellli/ic Datasets from tire Moo11 and Geographos 

Spudis P. D. • Lucey P. 0. 
Contribu1io11s of the Cle111e11ti11e Missio11 to Our U11ders1ondi11g of the Processu 011d 
History of the Moo11 

MeyerC.• 
Opportunity for Early Scie11ce Retum by the Artemis Program 

Lofgren G. E. • 
The First Lu11or Outpost: The Desig11 Reference Missio11 a,1d a New Era i11 
Lu11ar Scie11ce 

Chicarro A. F. * 
Missio11 to tlie Moon: A11 ESA Study 011 Future Expfora1io11 

Thursday, March 18, 1993 
NASA PROGRAM MANAGERS' MEETING 

5:30 p.m. Room A 

Tammy Dickinson, NASA Headquarters 
Pla11etary Materials a,rd Geochemistry 

Stephan Baloga, NASA Headquarters 
P/a11etary Geology and Geophysics 

Henry Brinton, NASA Headquarters 

Joseph Boyce, NASA Headquarters 
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Chair: G. MacPherson 

l<'rlday, March 19, 1993 
CAls 

8:30 a.m. Room A 

Meeker G. P. • Quick J. E. Paquc J. M. 
Limited Subsolidus Diffusiott hr Type BI CAI; Evidettce from Ti Di,tributio" i11 Spit,el 

Deloule E. • Kennedy A. K. Hutcheon I. D. El Gorcsy A. 
Isotopic a11d Trace Eleme11t Characteristics of a11 U11usual Refractory lm;lusio11 
from Essebi 

Greenwood R. C. • Morse A. Long J. V. P. 
Pelrograplry, Mineralogy, attd Mg /su1ope Composilio11 ofVicta: A �arano 
CoAl,01beari11g Type ci lnclusio11 

Casanova I.• Grossman L. 
Distributio11 ofVa11adium 011d Melti11g of Opaque Assemblages i11 Efremovko CA/s 

Lindstrom D. J. • Keller L. P. Maninez R. R. 
/NM of CA/s from 1/re Marali11ga CK 4 C/1ondrite: Effects of Pare11t Body 
Thermal Metamorphism 

Simon S. B.• Grossman L Hsu A. 
Petrograplty and Origin of Refractory btclusio11s from 1/re Murray a11d Murc/riso11 
Cl C/1011drites 

Beckett J. R. • Stolper E . 
The S1ability of Hibonile and Otlu:r Alu111i11ous Phases i11 Silicate Melts: /111plica1io11s 
for lire Origin of Hibo11i1e-bearing lnclusio11s 

Wang J. • Davis A. M. Hashimoto A. Clayton R. N. 
Dijfusion·co111rolled Mag111:siu111 Isotopic Frac1io11atio11 of a Si11gle Cryslal Forsteritc 
Evoporatedfrom i/1e Solid Stale 

Nagahara H.• 
Evaporalio11 ill Equilibrium, i11 Vacuum, a11d i11 Hydroge11 Gas 

Paillat o.• Wasscrburg G. J. 
Self Diffusio11 of Allr.ali11e-F.ar1/1 irt Ca•Mg-A/u111irlosilic:a1e Melts, E;,;peri111e11tal 
/mproveme111s 011 the Determi11atio11 of tire SelfDijfusia11 Coefjiciellls 

Friday, March 19, 1993 
HEAT SOURCES FOR CHONDRULE/CAI MELTING 

11 :00 a.m, Room A 

Chair: A. E. Rubin 

Connolly H. C. Jr.• Hewins R. H. Lofgren 0. E. 
Fla,h Melti11g o/Cho11drule Precursors i11 Excess of J600C. Series I:  Tyt)e II (Bl) 
Cl1011drule Co111positio11 Experime,,ts 

Hood L. L. • Horanyi M. 
Gas-Grai11 E11ergy Tra11sfer i11 Solar Nebula Shock Waves: lmf'licatio"s for 1/ie Origi11 
o/Cliondru/es 

Wasson J. T.• 
Multiplicity ofCl1011drule Heati11g Eve11ts a11d tire Coarse11111g o/Choirdrule Te;,;tures 

Eiscnhour D. • Buseck P. R. 
Primordial li11l1111i1111: Evide11ce Preserved i11 Cl1ondrites 
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Friday, Man:h 19, 1993 

COMETS AND ASTEROIDS 
8:30 a.m. Room B 

Chairs: D. T. Britt and S. Murchie 

SchulzR.• A'Heam M. F. Birch P. V. Bowers C. Kempin M. Manin R. 
C

l
, CN a11d Dust ill Comet Wi/so11 ( l987VIIJ 

Fomenkova M. • Chang S. 
Mass a11d Spatial Dis1ribu1io11 of Carbo11aceous Compo11e111 i11 Come, Halley 

Hartmann W. K. • 
Tlte Physical Mecl1a11is111 of Comet Outbursts: A11 Experi111e11t 

Grimm R. E.• Mcsween H. Y. Jr. 
Heliocemric Zo11i11x of tlte Asteroid Bell by Alu111i11um-26 Heati11g 

Britt D. T. • Howell E. S. Bell J. F. Lcbofsky L. A • 
1.2- to 3.5-µn, Observations of Asteroid 4179 Toutatis 

Kelley M. S. • Gaffey M. J. 
A11 Initial Perspective ofS-Asteroid Subtypes Wit/1in Asteroid Famifies 

Clark B. E.• Lucey P. G. Bell J. F. Fanale F. P. 
Spectral Mixing Models of S·type Asteroids 

Sunshine J. M. • Pieters C. M. 
Deter111i11ing the Composirion of Olivi11e on Asteroidal Surfaces 

Hiroi T. • Pieters C. M. Zolensky M. E. 
Comparison of Reflectance Spectra of C Asteroids and Unique C Chondrites Y86720, 
Y82162, and 87904 

Vilas F. • Hiroi T. Zolcnsky M. E. 
Co111pari:ro11 of Visible and Near-Infrared Reftecra11ce Spectra of CM2 Carbo11aceous 
Chondrires and Primitive Asteroids 

Murchie S. • Erard S. 
Tl,e Spectrum of Phobos from Phobos 2 Observations at 0.3-2.6 µ111: Co111pariso11 to 
Previous Dora a11d Meteorite Analugs 

Chapman C. R.• Neukum G. Vevclila J. Belton M. 
Crareri11g 011 Gaspra 

Bottke W. F. Jr.• Nolan M. C. Greenberg R. 
Cul/isio11 lifetimes a11d Impact Statistics of Near-Earth As1eroids 

Friday, March 19, 1993 

EDUCATING YOUNG PEOPLE JN EARTH AND PLANETARY SCIENCES 
8:30 a.m. Room C 

Chairs: J. 0. Annexstad and J. M. Boyce 

Taylor G. J. • Lindstrom M. M. 
Sparking Young Minds witll Moo11 Rocks a11d Meteorites 

Lindstrom M. M.• NASA Panners-in-Space Team 
Spocesllip Eortll: A Par111ersl1ip i11 Curriculum Writi1111 

u:bofsky L. A.• u:bofsky N. R. 
Teacfling Pla11etary Sciem:es to Ele111e11tary School Teacl,ers: Programs 11,ar Work 

Allton J. H. • Allton C. S. 
E,1coura11il111 /11terest i11 Space Exploratio11 a11d Pla,1dory Scie11u Amo1111 Navajo 
Primary Studellls 

Barlow N. G.• 
£11couragi11g Female I merest ill Scie11ce a11d Matl,ematics 

Postawko S. E.• Mmrisscy M. L. Taylor G. J. Mouginis--Mark P. 
Schools of tlle Pacific Rai1ifall Climate Experime11/ 

Metzger S. M. • 
Du It YourselfRemote Se11si11g: Ge11erati1111 a11 /11expe11sive Hig/1-Tec/J, Real Scie11ce 
lake Mappi11g Prujecr for tl1e Classroom 

Tatsumura M. J. • Taylor G. J. Mouginis-Mark P. J. 
Tumuli a11d Tubes: Teachi11g Scie11tific Techniques 

Anncxstad J. 0. • Melchior R. C. 
A Space Studies Curriculum for Small Colleges a11d U11iversi1ies 

Guinness E. A.• Arvidson R. E. Martin M. Dueck S. 
Tl,e P/a11e1ary Dalo System Educatio11al CD-ROM 

French L M. 
Pla11etary Scie11ce and Astro110111y i11 t/1e Middle Sc/Joo/ Classroom 
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Tuesday, March 16, 1993 
POSTER SESSION I 
7:00--9:00 p,m, LPl 

CHICXULUB, KT BOUNDARY, AND OTHER IMPACT EJECT A 

Onb: Aleman C. Pilkington M. Hildebrand A. R. Rocsl W, R. Grieve R. A. F. Keating P. 
Modtlli11g tire Gravity a11d Magnetic Field A11omalits of the Chicxulub Crater 

Bohor B. F. Beuerton W. J. 
Arroyo El Mimbrol, Mexico, KIT Unit: Origin as Debris FlowlTurbidilt, Not a 
Tsu11ami Deposit 

Claeys P. Alvarez W. Smit J. Hildebrand A. R. Montanari A. 
KT Boundary Impact Glasses from tire Gulf of Mexko Region 

Pope K. O. Ocampo A. C. Baines K. H. Ivanov B. A. 
Global Blackout Following the KIT Clrlcxulub Impact: Results of Impact a11d 
Atmospl1tric Modeling 

Tyburezy J. A. Ahrens T. J. 
lmpact-i11duud Devolatilitat/011 ofCaSO, Anhydrite and l111plicatio11sfor K-T 
Extinctions: Prellmi11ary Results 

Chen G. Ahrens T. J • 
Slrock l11ductd Reactio11 i11 Clricxulub Target Materials (CaSO,a11d SiO1) a11d Tlrtir 
Rdatio11 to Exti11ctio11s 

Boundy-Sanders S. Q. Hervig R. L 
Minor and Trace Elemt11t Campositio11 a11d Agt o/Yulco11 Probable-Microtektites 

IMPACT CRATERING AND SHOCK MET AMORPHJSM 

Colwe!I J. E. 
Power-I.Aw Co1,fusio11: You Say lncrememal, I Say Differential 

Benz W. Ashpaug E. 
Explicit JD Co111inuu111 Fracture Modeli11g with Smoot/, Particle Hydrodynamics 

Coombs C. R. Atkinson D. R. Waus A. J. Wagner J. W. Allbrooks M. K. Hennessy C. J. 
Modtl/i11g Hypervelocity Impacts irrto Aluminum Structures Ba:std 011 WEF Data 

Housen K. 
Simulatio11 ofCollisio11a/ Fragmentation with Explosives 

Schultz P. H. Gault D. E. 
Impactor Co111rol of Central Ptak a11d Peafc-Ri11g Formation 

Evans N. J. Ahrens T. J. Shahinpoor M. Anderson W. W. 
Projectile-Target Mixi11g i11 Melled Ejecta Formed Dur/11g a Hypervelocity Impact 
Crattrirrg Event 

Cintala M. J. Grieve R. A. F. 
Differential Scali11g: l111fJlit'atio11s/or Ce11tral Structures i11 LArge umar Craters 

Waus A. J. Atkinson D. R. Ricco S. R. Brandvold J. B. Lapin S. L. Coombs C. R. 
A Freslr Look al Crater Scali11g Laws for Normal a11d Oblique Hypervelocity lmfJacts 

Yanagisawa M. ltoi T. 
A111ipodal Frag111t11t Velocities fur Porous a11d Weak Tart1tts at Catastropl,ic l11111a(·ts 

Reimold W. U. Le Roux F. G. Kocberl C. Shirey S. B. 
Kalkkop Crater, Easter11 Cap-.A New Impact Crater i11 South Africa 

Storz.er D. Koeberl C. Reimold W. U. 
The Age of rite Pretoria Sal1pa11 lmpact Crater, Sout/1 Africa 

Wong A. M. Reid A. M. Hall S. A. Sharplon V. L. 
Cl1arac1trizatio11 of 1/re Marquez Dome Buried Impact Crater Usi11g Gravity 011d 
Magnetic Data 

Xue S. Herzog G. F. Hall G. S. Klein J. Middle1on R. Juenemann D. 
Stable Ni Isotopes a11d 10Bt a11d 10AI i,1 Metallic S11!,eruidsfrom Meteor Crater, Arizo11a 

Tonks W, B. Melosh H. J. 
Core Formatio11 by Giam /111pac1s: Cu11ditio11sfor /111act Meir Regio11 Fur111atiu11 

Hartmann W. K. Gaskell R. W. 
Co11jir111atio11 o/Satura1i011 Equilibrium Co11di1io11s i11 Crater Populatio11s 

Chyba C. F. 
Collisio11s of Small Spocewatc/1 Asteroids with tire Eartlr 

Mclosh H.J. Artcmjeva N. A. Golub A. P. Nemchinov I. V. Shuvalov V. V. 
Trubetskaya I. A. 

Remote Visual Detectio11 of Impacts 011 tire Llmar Surface 

Wieczorek M. A. Mendell W. W. 
Degradatiu11 Stquerrce of You11g lu11ar Craters from Orbital 111/rarcd Survey 

DIFFERENTIATED METEORITES 

Drake M. J. Owen T. Swindle T. Musselwh itc D. 
Noble Gas Evide11ce of 011 Aqueous Reurvoir Near tire Surface of Mars Mort Recemly 
tlra11 I.J Ga 

Wentworth S. J. Gooding J. L. 
Weathering Featuru a11d Seco11dary Mi11era/s ill Amarcric Slrerguuites ALHA.77005 
a11d lEW88516 

Agcrkvist D. P. Vistiscn L. 
Miissbautr Spectroscopy of 1l,e SNC Meteorite 'Zagami 

Fisher D. S. Bums R. G. 
Cro11stedtite a11d Iron Sulfide Mi11eralogy ufCM-type Carbo11aceous C/ro11dritcsfrom 
Cryogenic Miissbauer Spectra 

... 
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Brearley A. J. 
Carbo11aceous Cl1ondri1e Closts in the Kapoeta Howordite 

Nazarov M. Brandstaner F. Kurat G. 
Carbonaceous Xe110/i1hs from the Erevo11 Howardite 

Buchanan P. C. Zolensky M. E. Reid A. M. Barrett R. A. 
EET875/3 Clast N: A CM2 Fragment i11 011 I/ED Polymict Brecr:ia 

Pe1aev M. I. 
IAmellor Olivi11e i11 tlit Div11ot Acho11dritt: Evidence for High-Pressure Exsolutio11? 

Grady M. M. PillingerC. T . 
EUROMET Ureilitt Co11.,ortiu111: A Preliminary Report 011 Carbo11 011d 
Nitrogen Geochemistry 

Petaev M. l. Clarke R. S. Jr. Olsen E. J. Jarosewich E. Davis A. M. Steele 1. M. 
Lipschutz M. E. Wang M.-S. Clayton R. N. Mayeda T. K. Wood J. A. 

Cl1au11skij: The Most Highly Metamorplrostd, Shock-modified and 
Metal-ric/1 Mtsosiderite 

TECHNIQUES AND EXPERIMENTAL STUDIES 

Kubicki J. D. Stolper E. M. 
Evoporatio11 Ki11etics of Mg1SiO, Crystals 011d Melts from Molecular 
Dy11omics Simulations 

Borisov A. Palme H. Spettel B. 
Tht Solubiliry of Gold i11 Silicate Melts: First Resulls 

Boesenberg J. S. Delaney J. S. 
Preli111i11ary Results o/M11 Portilio11ing Experimems 011 Murchison A11ologues 

JurewiczS. R. JonesJ. H • 
Experimental Portitio11i11g of Zr, Ti, ,md Nb Betwun Silicate Liquid a11d a Complex 
Noble Metal Alloy and tire Partitio11i11g of Ti Betwee11 Perovslciu and Platinum Metal 

Sutton S. R. Delaney J. Bajt S. Rivers M. L. Smith J. V. 
Microa11alysis of lro11 Oxidation Stole i11 lro11 Oxides Usi11g X-ray Absorptio11 Near 
Edge Structure (XANES) 

TERRESTRIAL STUDIES 

Liu Y.-G. Schmitt R. A. 
Earth's Partial Pressure ofCOl Ovtr tl1t Past 120 Ma; Evide11cefro111 Ce A110111olies i11 
the Deep (>600 m) Pacific Oceo11, I 

Niedcnnann S. EugsterO. Hofmann B. Thalmann Ch, Reimold W. U. 
Dati11g Native Gold by Noble Gas A11olyses 

Kurosawa M. Yurimoto H. Sueno S. 
Water in Earth's Ma111le: Hydrogen A11olysls of Ma11tle Oliville, Pyroxe11es a11d Gar11et 
Using the SIMS 

SnyderG.A. Jerde E. A. TaylorL.A. Halliday A. N. Sobolev V.N. Sobolev N. V. 
Claylon R. N. Mayeda T. K. Deines P. 

Primary Difftre11tioti011 i11 the Early Eart/1: Nd a11d Sr Isotopic Evidtmce from 
Diamondiferous Eclogites for Bot/1 Old Depleted a11d Old E11ricl1ed Ma11tle, 
Yakutia, Siberia 

COSMIC RAY EFFECTS, ION IMPLANTATION, AND ORBITS 

Masarik J. Reedy R. C. 
Effects of Bulle Co111positio11 011 Productio11 Rates of Cos111uge11ic Nuclides i11 Meteorites 

WackerJ.F. 
Alu111i11u111-26 A,·tivities i11 Meteorites 

Michlovich E. Elmore D. Vogl S. Lipschutz M. Masarik J. Reedy R. C. 
"'Al Pruductiu11 Profile 011d Model Co111pariso11s ill Ca11yu11 Dioblu 

Shima M. Okada A. Nagao K. 
The Cliu11drite Mil1011eselci--New Observed Fall 

Pedroni A. 
Abu11da111:e a11d Compusitio11 of Solar Kr i11 tl,e H3-H6 Cl1011drite Acferl I I 

Sugiura N. Futagami T. Nagai S. 
/111plo11tatio11 uf Nitrogtm: Effects of Hydruge11 a11d l11111la11tatlu11 E11ergy 

Ponganis K. V. Graf Th. Marti K. 
low- E11ergy /011 f11111lo111otiu11: IArge Mass Fractio11atio11 of Argcm 

Benoil P. H. Sears D. W. G. 
Meteorites from Rece11t Amor-type Orbits 

Jackson A. A. Zook H. A. 
Orbital Evolutio11 of Dust from Comet Scl1wass111a11n•Wacl1111a1111 I: A Case of 
O11e-10-O11e Resu11a11ce Trappi11g 

RF.MOTE SENSING/SPACE WEATHERING 

Clark B. E. Fanale F. P. Robinson M. S. 
Si111ulotio11 of Possible Regulith O11tical Alteratio11 Effects 011 Carbo11aceous 
Cho11driu Meleorites 

Mustard J. F. Sunshine J. M. Pieters C. M. Hoppin A. Pratt S. F. 
From Mi11erals lo Rocks: Toward Modeli11g Litl1ologies with Remote Se11si11g 

Pieters C. M. Mustard J. F. Prall S. F. Sunshine J. M. Hoppin A. 
Visib/e·ltifrared Properties of Comrolltd lobora1ury Soils 

Wilson L. Parfill E. A. 
For111atio11 of Percl,ed I.Ava Po11ds 011 Basaltic Volcanoes: /111eractio11 Betwee11 Cooli11g 
Rate a11d Flow Geometry Allows Estimatio11 of lova Ejfusio11 Rates 
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SOLAR SYSTEM ORIGINS 

Ruzmaikina T. V. Khatuncev I. V. Konkina T. V. 
Formario11 of the ww-Mas:s Solar Nebula 

Scars W. D. 
Diffusive Redi:stribu1io11 of Waler Vapor i11 the Solar Nebula Revisited 

Boss A. P. Myhill E. A. 
l11i1ia1it1g Solar System Formatio11 Tl1roug/1 Stellar Shock Waves 

Malcuit R. J. Winters R. R. 

Tidal Regime of l111ae1 Planetoid Capture Model /or the Earth-Moo11 System: Does It 
Relate to the Archea11 Sedimelllary Rock Record? 

VENUS CRATERS 

Ivanov M. A. Basilevsky A. T. 
De11sity oflmpac:t Craters 011 Tessera, Ve1111s 

Wood C. A. Tam W. 
Morplrologic Classes of Impact Basi11s on Venus 

Wichman R. w. 

Elevation a11d lg11eo11s Crater Modific:atio11 on Ven/IS: Implications for Magmatic 
Volatile Content 

Wichman R. W. Schultz P. H. 

large Floor•fractured Craters a11d Isostatic Crater Modifica1io11: Implications for 
litl1ospl1eric Thie/mess 011 Ve11us 

Spudis P. D. Sharpton V. L. 
Impact Basi11s 011 Venus a11d Some l111erpla11etary Co111pariso11s 

Speidel D. H. 
77,e "Missi11g" Impact Craters on Ve11us 

SchullzP. H. 

Searcl1it1g for A11cie111 Ve11us 

Johnson J. R. BakerV. R. 
Radar Properties of Several Fluidized Ejecta Bla11kets on Ve11us 

Herrick R. R. 
The 111ree Ages ofVe11us: A Hyporl,esis Baud 011 rl,e Crarui11g Record 

Alexopoulos J. S. McKinnon W. B. 
Morphology of large Impact Craurs a11d Basins 011 Venus: l111plicatio11s for 
Ring Formatio11 

VENUS GEOLOGY AND GEOPHYSICS: GLOBAL SYNTHESIS 

TormAnen T. 

Complex Ridged Terrai11-Related Ridge Belts 011 Ve1111s: Global Distrib11tio11 
a11d C/assiftcatio11 

ManleyC. R. 

Ve11usia11 "Pa11cake" Dumes: Imig/us.from Terrestrial Vol11mi11uus Silidc lavas a11d 
T/rermal Mudtli11g 

Magee Roberts K. Head J. W. 
large-scale Vulca;1is111 Associated with Coro11ae 011 Ve11us 

Railala J. TOm1anen T. Kauhanen K. Toklmnen T. 

Ridge Belt-rtlated Scarps a11d Trougl,s: Cu111pressiu;1al Crustal Be11dillg u11 Ve11us 

Price M. Suppe J. 
Some Deformatiu11 Tre11ds a;rd Tu11ograpl1ic C/sarac·teristic:s u/Tesserae u11 Ve11us 

Parfitt E. A. Head J. W. 

Forma1io11 a11d Evolutiu11 of Radial Fracture Systems 011 Ve;sus 

Sahuaro Astronomy Research Oass Lockwood J. F. Ellison M. Evergreen High School 
Research aass Johnson J. Kamalsu G. 

Distributio11 of Small Vulca11ic Cu11es 011 Ve1111s by Size a11d Elevatiu11: l111plica1io11 fur 
Differetrtial Depositio11 o/Volca11fr: Features 

Keddie S. T. Head J. W. 

Tire Distributio11 of large Vulca11ues 011 Ve;rus as a Fu11c1io11 of Htig/11 a;1d Alritude 

Ivanov M. Head J. W. 

1'essera Terrai11 011 Ve11us: Global C/saracttri1.t1tiu;1 from Magella11 Data 

Ernst R. E. Head J. W. Parfitt E. Wilson L. Grosfils E. 
Gia111 Radiatiilg Dyke Swarms u11 Earth a11d Venus 

Bilotti F. Connors C. Suppe J. 
Global Orga11izatio11 ufTec1011ic Deformatio11 011 Ve11us 

VENUS VOLCANISM AND GEOLOGY 

PlautJ. J. 

Magef/a;r Verlical Pularizatio11 Radar Observatio11s 

Senskc: D. A. 

Rifti11g at Devona Chasma, Ve11us: S1r11cture a11d Esti111atio11 of lite Effective Thie/mess 
oftl,e Elastic Lithosphere 

Moore H. J. PlautJ. J. ParkerT. J. 
Relief of Some Smaf/ la11dforms 011 Ve11us 

Lancaster M. G. Guest J. E. Roberts K. M. 
Sheet Flow Fields 011 Ve11us 
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Keep M. Hansen V. L. 
Structural Mappi11g of Maxwell Mo11tes 

Helgerud M. B. Zimbelman J. R. 
Emplacement of Multiple Flow U11ils on Very Shallow Slopes, East Kawelu Pla11itia Flow 
Field, Venus 

Hamilton V. E. Stofan E. R. 
Morphology and Models for the Evolution of Eastern Hecate Chasma, Venus 

Ghail R.C. 
Pargo Cl,asma a,rd Its Relationship to Global Tectonics 

Crumpler L. S. Head J. W. Aubcle J. C. 
Regional Mantle Upwelling on Venus: The Beta-Atla-Themis Anomaly and Correlation 
with Global Tectonic Patll!rns 

Crown D. A. Stofan E. R. Plaut J. J. 
Volcanism in Southem Gui11evere Pla11itia, Ve11us: Regio11al Volcanic History and 
Morphology of Volcanic Domes 

Campbell B. A. Rogers P. G. 
Geology and Surface Characteristics of Bell Regio, Venus 

Basilevslc.y A. T. Weitz C. M. 
Regional Geology of the Ve11era La11ding Sites: Tentative Results of 
Photogeologic Mapping 

Carlson R. W. Baines K. H. Girard M. Kamp L. W. Drossan P. Encrenaz T. Taylor F. W. 
Galileo/NIMS Near-Infrared Thermal Imagery of the Surface of Venus 

VENUS: VOLCANOS AND WEATHERING 

Sugita S. Matsui T. 
Are Pli11ian Type Eruprions Possible on Venus? 

Kirlc R. L 
Separation of Topographic and Intrinsic Backseat/tr Variatio11s in Biscopic Radar 
Images: A "Magic Airbrush" 

Fagents S. A. Wilson L. 
Vulcanian &plosive Eruptions: A Mechanism for Localised Pyroclast Dispersal 
on Venus 

Bullock. M. A. Orinspoon D. H. Head J. W. 
Ve11us Resurfacing Rates: Constraints Provided by 3-D Monte Carlo Simulalions 

Burl M. C. Fayyad U. M. Smyth P. Aubele J. C. Crumpler L. S. 
A Pattern Recognition System for l.ocating Smafl Volcanoes in Magellan SAR 
Images of Venus 

Bindschadler D. L Schubert G. 
Venus' Center of Mass-Center of Figure Displacement and Implications 

Straub D. W. Bums R. G. 
The Stability of Oxyamphiboles: Existence of Ferric-bearing Minerals Under tl1e 
Reducing Conditions on the Surface ofVenus 

Bums R. G. Straub D. W. 
Venus Mountai11-Top Mineralogy: Misconceptions About Pyrite as the High Radar­
Reflecting Phase 

Kucinskas A. B. Borderies N. J. Turcotte D. L. 
Spectral Study ofVe11us Global Topography and Geoid.from Magella11 a11d PVO Data 

Kaula W. M. 
Megaplumes o11 Ve11us 

Johnson C. L. Sandwell D. T . 
Estimates of Lithospheric Thickness on Ve11us 
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Thursday, Man:h 18, 1993 
POSTER SESSION II 
7:00-9:00 p.m. LPI 

EXPLORATION 

Vordcr Bruegge R. W. Davies M. E. Horan D. M. Lucey P. G. Pieters C. M. McEwen A. S. 
Nozelle S. Shoemaker E. M. Squyres S. W. Thomas P. C. 

Tl,e C/eme11tille Mission Sciem:e Retum ot the MOQ11 011d Geogroplws 

Altenbcrg B. H. Franklin H. A. Jones C. H. 
T/1ermody11amics of lunar Ilmenite Reductio11 

Taylor L A. Jerde E. A. McKay D. S. Gibson M. A. Knudsen C. W. Kanamori H. 
Productio11 o/O

1
011 the Moo11: A lab-Top Demonstration ofl/111e11ite Reduction 

with Hydroge11 

Gibson M. A. Knudsen C. W. Brueneman D. J. Kanamori H. Ness R. 0. Sharp L L. 
Brekke D. W. Allen C. C. Morris R. V. Keller L. P. McKay D. S. 

First Oxygen from L,mar Basalt 

AgostoW. N . 
Productio11 of Electro11ic Grode Lu11ar Silico11 by Dispropurtio11otio11 of 
Si/ico11 Difluoride 

Taylor L A. Chambers J. G. Patchen A. Jerde E. A. McKay D. S. Graf J. Oder R. R. 
Evaluatio11 of lu11ar Rocks and Soils for Resource Utilization: Detailed Image Analysis 
of Raw Materials a11d 8e11eficiated Products 
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Solar Wind-brduced Secondary Ions 011d Tlieir Relatio11 to Lu11ar Surface Co111positio11 

ShelferT. D. Wills E. L. Agresti 0. G. Pimperl M. M. Shen M. H. Morris R. V. Nguyen T. 
Combilred Backsca11er Miissbauer Spectrometer/X-ray Fluorescence Analyzer 
(BaMSIXRF)for Ex1raterrestrfal Surfaces 

Wilson T. L. Svoboda R. 
CERN-derived A11alysis of Lu11ar Radiation Backgrou11ds 

Lafave N. Wilson T. L. 
Lu11ar UGO: A New Co11cept /11 Gravilational Wave Astronomy 

Murphy D. L Vondrak R. R. 
Effects of Levitated Dusi 011 Astro1w111ical Observatio11s from 1l1e Lu11ar Sur/au 

Landheim R. Greeley R. Des Marais D. Farmer J. D. Klein H. 
Mars Exobiology landing Siles for Future Exploratio11 

Matsushima K. Saito J. Utashima M. Koshiishi H. 
A Mission Concept of Phobos/Deimos Exploration 

LUNAR REMOTE SENSING 

Fischer E. M. Pieters C. M. 
Measuri11g a11d Disti11guisliit1g Compusitio11al a11d Maturity Pro11trties of lu11ar Soils by 
Remote VIS-NIR Spectroscopy 

Lucey P. G. Clark B. C. Hawke B. R. 
Mixi11g Model A11alysis ofTelesrnpic lu11ar S11e(·tra 

Larson S. M. Collins J. Singer R. B. Johnson J. R. Melendrez D. E. 
Lu11ar Pl,ase Fu11ctio11 Effects 011 Spectral Ratios Used for Resource Assess111e11t 

Robinson M. S. Hawke B. R. Edwards K. Lucey P. G. Clark B. E. 
Pre/imi11ary Results from Mariner 10: 1/iglr Reso/ut/011 Images of tire Moo11 

Head J. W, Mustard J. Antunenko I. Hawke B. R. 
Modes of F or111a1ion of lu11ar Ligli1 Plai11s a11d the Detectio11 of Cryptomaria Deposits 

Peterson C. A. Hawke B. R. Lucey P. G. TaylorG. J. Blewett D. T. Spudis P. D. 
Spectral Reflecta11ce Studies of tire lfumorum Basin Regi011 

Gladstone G. R. McDonald J. S. Boyd W. T. 
EUVE Observatio11s of the Moo11 

Davies M. E. Colvin T. R. Bellon M. J. S. Greeley R. Galileo SSI Team 
Galileo EM-2 Co111ributio11s 10 the Lu11ar Co111rol Nerwork 

Williams D. A. Greeley R. Neukum G. Wagner R. 
Multispectral Studies of Selected Crater- a11d Basi11-fil/i11g Lu11ar Maria from Gali/to 
Eartlr-Moo11 E11cou11ter I 

McEwen A. S. Becker T. L Robinson M. S. Klaasen K. P. Heffernan C. Sunshine J. M. 
Galileo SSI Team 

lu11ar Muhispectral Mosaics from Galileo's Seco11d Eart/1-Moo11 Flyby 

LUNAR SAMPLES 

Wentworth S. J. Lindstrom D. J. Martinez R. R. McKay D. S. 
Petrology and Geochemistry ofVLT Glasses from Double Drive Tube 7900112 

Hughes S. S. Dasch E. J. Nyquist L. E. 
Petrologic Models of I 5188, a Unique Apollo 15 Mare Basalt 

Benoit P. H. Sears D. W. G. 
Natural Thermolumi11escenct Profiles i11 lu11ar Cores a11d l111plicatio11s for Meteorites 

Brinton K. L F. BadaJ. L Arnold J. R. 
A Retxami11a1io11 of Ami110 Acids i11 lrmar Soi/ 

Takeda H. Miyamoto M. 
Mineralogy and Cooli11g History of Mag11esia11 lu11ar Gra11u/i1e 67415 

JolliffB. L 
A Monazite•beari11g Clast i11 Apollo 17 Melt Breccia 
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Longhi J. Vander Auwera J. 
Tlte Monzonorile•A11ortltosi1e Ccm11ectio11: The Pe1rogenesis ofTerrestriol KREEP 

Premo W. R. 
U-Pb Isotopic Ages ond Choracterislics of A11cie111 (>4.0 GaJ Lunar lfiglilond Roe/cs 

Sulton S. R. Baj! A. S. Rivers M. L Smith J. V. 
X-ray Microprobe De1ermi11a1io11 of Chromium Oxida1io11 Slate i11 Olivi11efro111 Lu11ar 
Basalt a11d Kimberlitic Diamonds 

MARS: GEOLOGIC/GEOPHYSICAL PROCESSES 

Frey H. Reidy A.-M. 
Do Large Impact Basins i11 the Souther11 Hemisphere of Mars Comrol 1he Dis1ribu1io11 
of Polar Structures and Deposits? 

Kargel J. S. 
Geomorphic Processes i11 1he Argyre-Dorsa Argentea Regio11 of Mars 

Scott D. H. 
Mars: New Evidence for Origi11 of Some Valles Mari11eris Layered Deposits 

Dohm J. M. Scoll D. ff. 
Relation Be11Ve1m Ages a11d Elevatio11.s of Mar1ia11 Cha1111els 

Price K. H. 
Geologic Mappi11g of Harmakl1is a11d Reull Valles Regio11, Mars: Evide11ce for Mul1iple 
Resurfaci11g a11d Drailloge Eve111s 

Chapman M. G. 
Basal Scarp, Paleogfacier, and Fissure Flows of Elysium Mo11s, Mars 

Holloway J. R. Domanik K. J. Cochco P. A . 
Experimelllal Co11s1rai111s 011 CO 1 a11d H 10 i11 1/1e Marlian Mamie and Primary Magmas 

Kuramoto K. Malsui T. 
Was Mar1ia11 Mantle Wei? A Possible Co11seque11ce of Rapid Core Forma1io11 

Parlin E. A. Wilson L. Pinkerton H. 
Tl1umal a11d Rheological Colllrols 011 Magma Migralio11 i11 Dikes: Examples from Ihe 
East Rift 2011e of Kilaeau Volca110, Ha111aii 

Kauhanen K. 
Fractal Geomelry of Some Mar1ia11 lava Flo111 Margi11s: Alba Patera 

Zimbelman J. R. 
Comparison of Flank Modificario11 011 Ascraeus a11d Arsia Montes Volcanoes, Mars 

McGovern P. J. Solomon S. C. 
Aspects of Modelling the Tectonics of Large Volcanoes on 1h11 Terres/rial Pla11e1s 

Tanaka K. L. Dohm J. M. 
Complu Struclure oflhe Thaumasia Regio11 of Mars 

Anderson R. C. 
Li11ea111e11t Analysis a11d Teclonic b1terpretatio11 for the Tltarsis Regio11, Mors 

Mellon M. T. Jakosky B. M. Postawko S. E. 
Equatorial Ground Ice 011 Mars: Steady-Stare Stabiliry 

Aguirre-Puente J. Custard F. M. Posado-Cano R. 
Rates of Fluvio· Thermal Erosion 011 Mars 

Cabral N. A. Grin E. A. Dollfus A. Dawidowicz G. 
An Ancitmt l1111er Lake i11 Ma'Adim Vallis 

Thornhill G. D. Rolhery D. A. Murray J. B. Day T. Cook A. C. Muller J.-P. Iliffe J. C. 
Discharge Ro1es i11 Ma' Adim Vallis, Mars 

Erard S. Cerroni P. Coradini A. 
Composition oft//e Martia11 Aerosols Through Near-IR Spe,·troscopy 

Calvin W. M. Manin T. Z. Hansen G. B. 
Spatial Variation in the Seoso11a/ South Polar Ca,, of Mars as Observed by Mariner 7 

BridgcsN. T. 
Mor1io11 Porlicle Size Based 011 Thermal J,1er1ia Corrected for Eleva1io11-Depe11de111 
Almosplreric Pro11erties 

Ncmchinov I. V. Pcrelomova A. A. Shuvalov V. V. 
De1ermi11a1io11 of Cosmic Bodies Size-Velocily Dis1ribu1io11 by Observatio11 of Currem 
lmpac1s 011 Mars 

Flynn G. J. 
Orga11ic Maller on lhe Early Surface Qf Mars: A11 Assessme111 of the Co111ribu1io11 by 
l111er11lo11e1ary Dust 

MARS SURFACE MINERALOGY AND SPECTROSCOPY 

Blaney D. L. Crisp D. 
Usi11g Hig/1 Spectral Resolutio11 S11ectro11//010111elry lo Study Broad Mi11eral Absur111io11 
Features 011 Mars 

Roush T. L. Orenberg J. B. Pollack J. B. 
Deriva1io11 of the Midi,ifrared (S.0-25.0 µm) Optical Co11S1a111s of Hydrous Carbo11a1e 
a11d Sulfate 

Bishop J. L. Pieters C. M. Prati S. F. Pa11crson W. 
The Ejfec1s of A1111ospl1eric Pressure on llifrared Rejlec1a11,·e S1,ec1ra of 

Martia11 A11alogs 

Geissler P. E. Singer R. B. Komalsu G. 
A Mineralized Zo11e i11 Wes/em Ca11dor Chasma, Mars 

Erard S. Cerroni P. Coradini A. 
Automatic Deji11ilio11 of Specrral U11ils i11 the Equarorial Regio11s of Mars 

----------------------------
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Pierazzo E. Singer R. B. 
Wavelt!llgth Depende11ce of Limb-Darke11i11g of Mars from Visible a11d Near-/R 
Telescopic Spectral lmagi11g 

:ZOlolov M. Yu. Krot T. V. Mon>z L V. 
K, U, a11d Th Behavior in Martian Enviromne111al Co11di1io11s 

McEwen A. S. Soderblom L A. 
Global 011d Regio11altSeosonal Color Mosaics of Mars 

Xu P. Greeley R. 
Co11vex Set a11d Li11eor Mixi11g Model 

Landry J.C. England A. W. 
Far-11,jrared Spectra ofCO1 Clathrate Hydrate Frosts 

Har.sen G. B. Martin T. Z. 
Modeli11g the Reflecta11u ofCO1Frost with New Optical Consta11ts: Applfcatio11 to 
Martia11 South Polar Cap Spectra 

Schaefer M. W • 
Local Topography of Mars a11d Its Relatio11sl,ip to Surface Weotheri11g Processes 

Held P. Tcuchcr R. Klingclhofcr G. Foh J. Jager H. Kankcleit E. 
A Miis:rbouer Spectrometer for the Mi11eralogical A11alysis of tl,e Mars Surface: First 
Temperature Depe11de111 Te:rt:r oft/re Delee/or a11d Drive Sys/em 

Evlanov E. N. Frolov V. A. Prilutskii 0. F. Veselova G. V. Rodin A. M. Klingc:lhOfer G. 
Miissbauer Spectrometer for Mi11eralogical A11alysis of the Mars Surface: Mossbauer 
Source Co11siderations 

Madsen M. B. Knudsen J. M. Vistisen L. Hargraves R. B. 
Suggestio11for Extended Viking Mag11etic Properties Experime111 011 Future 
Mars Missio11s 

Kc:murjian A. Linkin V. Friedman L 
In/emotional Testi11g of a Mars Rover Prototype 

Granl J. A. Schultz P. H. 
Rover Mounted Grou11d Pe11etrati11g Radar as a Tool for lnvestigati11g the Near-Surface 
of Mars a,1d Beyo11d 

Anderson D. L. 
Fourier Domai11 Target Tra11sformatio11 A11alysis in the Thermal J,,frared 

COMETS AND ASTEROIDS 

Thiel K. KOlzer G. Lorenz E. Kochan H. Gebhard J. Griin E. 
Sy11op1ic ObservatiollS of Near Surface Processes of a11 /11solated Ice-Dust Body Under 
Space Conditio11s: Tire Case of KOS/ 9 a11d 10 

Ulamc:c S. Svc:dhem H. Kochan H. 
Measureme111s of tire Dielectric Properties of Simulated Comet Material as Parr of tl1e 
KOS/-/0 Experime11t 

Clark B. E. Bell J. F. Fanale F. P. Lucey P. 0. 
First Results of the Seve,1-Color Asteroid Survey 

Granahan J. C. Smilh 0. Bell J. F. 

New K Type Asteroids 

Jarvis K. S. Vilas F. Gaffey M. J. 
/ro11 Oxide Ba11ds i11 1l1e Visible a11d Near-/11frared Reflecta11ce Spectra of 
Primitive Asteroids 

2.olensky M. E. Lc L. GalindoC. MorrisR. V. LaucrH. V.Jr VilasF. 
Diffuse Reflecta11ce Spectra ofOrtlropyroxe11e, O/ivitre, a11d Plagioc/ase as a Fu11ctio11 
o/Compositio11 a11d Structure 

Burbine T. H. Bell J. F. 
How Diverse is 1f1e Asteroid Belt? 

Kring D.A. 
Cat Mou111ai11: A Meteoritic Sam{Jle of 011 lmpac'1-111elted Clro11dritic Asteroid 

Ryan E. V. 

Asteroid Collisio11s: Target Size Effects a11d Resulta11t Velociry Distributio11s 

Davis D. R. Farinella P. Paolicchi P. Bagalin A. C. Ccllino A. Zappala E. 
Deviatio11s from the Straig/11 Li11e: Bumps (and Gri11ds) i11 tire Collisio11ally Evolved 
Size Distributio11 of Asteroids 

De Angelis G. 
A Metl1od to Deter111i11e Asteroid Poles 

OUTER SOLAR SYSTEM 

Kuehn D. M. Barnet C. D. Beebe R. F. 
Vertical Struc·ture Model:r of tire 1990 Equatorial Disturbo11ce uf So tum 

Burnell D. S. Ellis S. B. Rice A. Epstein S. 
Source of No for tire lo Atmosphere 

Tufls B. R. 
Photogeological A11alysis of Europa11 Tecto11ic Features 

Croft S. K. 
Geo1!1orpliology ofTrito11' s Polar Materials 

Schenk P. Moore J. M. 
Geology of the Soutl1er11 Hemis11l1ere of Tri 1011: No Polar Cap 

Schenk P. Moore J. M. 
J-D Moons: Tf1e Voyager Stereo Atlas oft/1e Outer Solar System 

Lunine J. I. 
Evolution ofTrito11' s Volatile Budget 
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Benner L. A. M. McKinnon W. B. 
Orbital Simufatio11s of Satellite Escape/Capture a11d the Origi11 of Satellites such 
as TrilOII 

Kelly W. D. Wood C. L 
Tidal /11teractio11: A Possible Expla11atio11 for Geysers 011d Other Fluid Pl1t110111e11a i11 
tl1e Neptu11e-Trito11 System 

Forni O. Federico C. Coradini A. 
Phase Tra11sitio11s and 2D Spherical Co11vec1io11 ill a l.Arge Icy Satellite 

INTERPLANETARY DUST: LABORATORY STUDIES AND RESULTS 
FROM SPACECRAFT 

Engrand C. Maurene M. Kurat G. BrandsUiner F. Perrcau M. 
A New Carlxm-ricl1 Phase ("COPS") ill A11tarctic Micrometeorites 

Maag C. R. Tanner W. G. Stevenson T. J. Borg J. Bibring J.-P. Alexander W. M. 
Maag A.J . 

The Effect of a11 011-Orbit Near E11cou11ter 011 tire Number Flux De11sity of Micro11 
Sized Particles 

Love S. G. Joswiak D. J. Brownlee D. E. 
De11sities of 5-/ 5 )1111 /111erpfa11etory Dusi Panic/es 

Bradley J. P. Keller L. Thomas K. L. Vander Wood T. B. Brownlee D. E. 
Carbo11 A11afyses of /DPs Sutio11ed in Sulfur a11d Supported 011 Beryllium Films 

Hoang H.-P. Gilmour I. Pillinger C. T. Zolensky M. E. 
Removal of Corbo11aceous Co111ami11ants from Silica Aerogel 

Tsou P. Brownlee D. E. Albee A. L . 
/11toc1 Capture of Hypervelocity Particles 011 Sltullle 

Flynn G. J. Sulton S. R. Bajt S. KIOck W. 
New Low-Ni (Igneous) Particles Amo11g Ille C a11d C? Types of Cosmic Dust 

Rynn G. J. Sutton S. R. Bajt S. Klilck W. Thomas K. L. Keller L P. 
Depletions of Sulfur a11dlor Zinc i11 /DPs: Are Tl1ey Reliable /11dica1ors of Atmospheric 
E11try Heati11g? 

Blanford G. E. 
Usi11g Solar Flare Track De11silies lo Determi11e the Origil1 of J111erpla11e1ary 
Dust Particles 

Pcrreau M. Engrand C. Maurene M. Kurat 0. Prcspcr Th. 
C!O Atomic Ratios i11 Micrometer-size Crushed Grains from A11tarc1ic Micrometeorites 
011d Two Corbo11aceous Meteorites 

Peng H. Xu P. 
First Discovery of tlie Orga11ic Materials i11 Deep-Sea lro11 Cosmic Spherule 

Tanner W. 0. Maag C. R. Alexander W. M. Sappenfield P. 
Determi11ation of Parameters for HyJlervelocily Dust Groins E11coullltred i11 
Near·Eartl, Space 

Crowell L. B. 
Model ofOfllical Scatter from Microimpacts 011 the Hubble Telescol'e 

METEORITES: THERMOLUMINESCENCE, COOLING RATES, 
AND INSTRUMENTATION 

Sears D. W. 0. Benoit P. H. Lu J. Sears A. S. R. 
Catltodolumi11esce11ce Observatio11s of� Aqueous Destructiu11 of Clw11dru/es i11 
the Murchison CM Cho11drite 

Bennett M. E. McSween H. Y. 
Metallograp/ric Coofi11g Rotes of l,-Grouf' Ordinary C/ro11drites 

Molin G. M. Tribaudino M. Brizi E. 
Zaoyong Chondrite Coo/i11g History from Pyroxe11e Fel•-Mg h11racrystolli11e Orderi11g 
and E;,colutio11s 

Harvey R. P. Benneu M. L. Mcsween H. Y. Jr. 
Pyroxe11e Equilibratio11 Temperatures i11 Melamorpllosed Ordi11ory Cho11drites 

Ganguly J. Yang H. Ghose S. 
Ca1io11 Ordering i11 Ortho1,yroxenes and Coolit1g Rates of Meteorites: Low 
Temperature Cooli11g Rates of Estherville, B011doc a11d Sl,aw 

Allton J. H. Gooding J. L. 
Calorimtlric Thermometry of Meteoritic Troilile: A F easit,iiity Study 

Rivers M. L. Thom K. S. Sutton S. R. Jones K. W. Bajt S. 
Wavele11gth Dispersive A11afysis wit/1 the Sy11cl1rotro11 X-ray Fluoresce11'·e Micro,,robe 

UNDIFFERENTIATED METEORITES 

Goswami J. N. Srinivasan G. Ulyanov A. A. 
Gros11ajo ABCs: Mag11esium lsot0l't Compositio11s 

KellerL. P. 
Heteroge11eous Plagiudose Composititms in tl,e Marali11ga CK4 Clw11drite 

Morse A. D. Newton J. Pillinger C. T. 
A Hydroge11 Isotope Study o/CO, Type Carbo11aceous Clwndrites; Compariso11 with 
Type 3 Ordi11ory C/1011dri1es 

SkinnerW. R. Leenhouts J. M. 
Size Distributio11s and Aerody11amic Equivale11ce of Metal Cl1011drules a11d Silicate 
Clw11dru/es i11 Ac/er 059 

Brearley A. J. Bajl S. Sutton S. R. 
SXRF De1er111i11atio11 of Trace Eleme11ts i11 Clw11drule Rims i11 tlie U11equilibrated CO3 
Clw11drite, ALH A77307 
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Carbo11 i11 Weathered Ordi11ary Clwndrites from Roosevelt Cou111y 

DeHart J. M. Lofgren G. E. 
Cathodolumi11esce11ce Properties of Components i11 E11statiU! Cl1011drites 

Miura Y. Noma Y. 
Jde11tijication of New Meteorite, Mi/1011oseki (L), from Brokt11 Fragme11ts i11 Japo11 

Zolensky M. E. Weisberg M. K. Barrett R. A. Prinz M . 
Mi11eralogy of Dark C/asts i11 Primitive vs. Differentiated Meteorites 



Author Index I Baguhl M. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
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Aguine-Puente J. Mars: Geol/Geophy. Processes Posters, Thu. p.m., LPI Bajt S. lnterplanelary Dust ... Posters, Thu. p.m., LP! 
Ah�sT.J. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Bajt S. Undifferentiated Meteorites Posters, Thu. p.m., LPI 
Ahrens T. J. Chicxulub, KT Boundary ... Posters, Tue. p.m., LPI Bajt S. Techniques & Experimental ... Posters, Tue. p.m., LPI 
Ahrens T. J.• Large Impact Events: Theory & Observ ., Tue. p.m., Room C Bajt S. Meteorites: Therm . ... Posters, Thu. p.m., LPI 
AhrensT.J. Impact Cratering and Shock Metamorphism, Mon. a.m., Room D Baker V. R. Venus Volcanism. Mon. p.m .. Room B 
AlbecA. L Interplanetary Dust ••• Posters, Thu. p.m., LPI Baker V. R. Mars: Surface and Atmos. Processes, Thu. a.m., Room B 
Alexander C. Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A Baker V. R. Venus Craters Posters, Tue. p.m., LPI 

,- AlexanderW. M. lnterplanelary Dust ... Posters, Thu. p.m., LPI Baldwin S. L. Ordinary and Enstatite Chondrites, Wed. p.m., Room A 
C: Alexopoulos J. S. Venus Craters Posters, Tue. p.m., LPI Baloga S. M.• Mars: Tectonism and Volcanism, Wed. p.m., Room B 
z 
> AlibcnC. Moon Rocks, Wed. a.m., Room C Balogh A. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
,., Allbrooks M. K. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Barne S. J. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
> Allen C. C. fuploration Posters, Thu. p.m., LPI Banerdt W. B. Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B 
:z: AllenC. C.• Remote Sensing/Space Weathering, Tue. p.m., Room D Banerdt W. B.• Mars: Tectonism and Volcanism, Wed. p.m., Room B 

Allton C.S . Educating Young People ..• Sciences, Fri. a.m., Room C Bansal B. M. Moon Rocks, Wed. a.m., Room C .. AlltonJ. H.• Educating Young People ... Sciences, Fri. a.m., Room C Barbera P. Martian Surface Mineral. & Spectroscopy, Wed. a.m., Room B ,-
> Allton J. H. Meteorites; Therm . ... Posters, Thu. p.m., LP! Barlow N. G.• Martian Geomorphology, Tue. p.m., Room D ,. 

Altenbcrg B. H . fuploration Posters, Thu. p.m., LPI Barlow N. G.• Educating Young People ... Sciences, Fri. a.m., Room C ... ... AlvarezW • Chicxulub, KT Boundary ... Posters, Tue. p.m., LPI Bamet C.D. Outer Solar System Posters, Thu. p.m., LPI ... 
Amari S.• Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A Bamouin o. s.• Impact Cratering and Shock Metamorphism, Mon. a.m., Room D ,,. 

- Anderson D. L Mars Surface Mineralogy ... Posters, Thu. p.m., LP! B81Tl1Clough B. Future Lunar Exploration, Thu. p.m., Room C - Anderson F. S. Martian Geomorphology, Tue. p.m., Room D Barrett R. A. Undifferentiated Meteorites Posters, Thu. p.m., LPI :z 
Anderson R. C . Mars: GeolJGeophy. Processes Posters, Thu. p.m., LP! Barrell R. A.• lnterplanetary Dust: Lab. Studies ... , Wed. a.m., Room A .... 

0 Anderson R. R. • Manson: The Hole and Shocking Story, Mon. p.m., Room C Barrett R. A. Differentiated Meteorites Posters, Tue. p.m., LP! 
,,. 

Anderson W. W. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Basilevsky A. T. Venus Craters Posters, Tue. p.m., LPI :z 
> Annexstad J. 0. • Educating Young People ... Sciences, Fri. a.m •• Room C Basilevsky A. T. Venus Volcanism and Geology Posters, Tue. p.m., LPI ... - Antonenko I. Lunar Remote Sensing Posters, Thu. p.m., LPI Basilevsky A. T. • Geology of Venus: Tribute to V. Barsukov, Mon, a.m., Room B 

Antonenko I. Galileo Earth/Moon Results, Tue. p.m., Room C Basilevsky A. T. Venus Volcanism, Mon. p.m., Room B :z 
Arai T . Moon Rocks, Wed. a.m., Room C Basu A. Remote Sensing/Space Weathering, Tue. p.m., Room D 
Arden J. W. Primitive Achondrites, Tue. a.m., Room A Batchelder M. Venus Gravity ••. Mars Geophysics, Tue. p.m., Room B C: 

,- AmoldJ. R.• Solar, Cosmic Ray ... Studies, Mon. p.m., Room A BaurH. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
,-

AmoldJ.R. Lunar Samples Posters, Thu. p.m., LP! BeckerK. J. Galileo Eanh/Moon Results, Tue. p.m., Room C ,.., ... Artemjcva N. A. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI BeckerR. H.• Martian Meteorites and Volatiles, Tue. p.m., Room A -
:z Arvidson R. E. Remote Sensing/Space Weathering, Tue. p.m., Room D BeckerT. L. Galileo Eanh/Moon Results, Tue. p.m., Room C 

Arvidson R. E. Venus Resurfacing and Tectonics, Tue. a.m., Room B BeckerT. L. Lunar Remote Sensing Posters, Thu. p.m., LPI 
Arvidson R. E. Remote Sensing/Space Weathering, Tue. p.m., Room D Beckell J. R.• CAls, Fri. a.m., Room A 
Arvidson R. E. Educating Young People ... Sciences, Fri. a.m., Room C BeebcR.F. Outer Solar System Posters, Thu. p.m., LPI 
Ash R. D. Undifferentiated Meteorites Posters. Thu. p.m., LPI Bel! J. F. Lunar Geology, Thu. a.m., Room C 
Asphaug E. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Bell J. F. Remote Sensing/Space Weathering, Tue. p.m .. Room D 
Asphaug E.• Solar, Cosmic Ray •.. Studies, Mon. p.m., Room A Bcl!J. F. Comets and Asteroids Posters, Thu. p.m., LPI 
Atkinson D. R. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Bel! J. F. Comets and Asteroids, Fri. a.m., Room B 
Attrep M. Jr. Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C Bell J. F. Ill Martian Surface Mineral. & Spectroscopy, Wed. a.m., Room B 
Aubcle J.C. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI Bell J. F. 111 Lunar Geology, Thu. a.m., Room C 
AubcleJ.C. Martian Geomorphology, Tue. p.m., Room D Bell J. F. 111 • Mars; Surface and Atmos. Processes, Thu. a.m., Room B 
AubcleJ.C. Venus Volcanism and Geology Posters, Tue. p.m., LPI Bell M. S.• Manson: The Hole and Shocking Story, Mon. p.m., Room C 
Auchampaugh G. • Future Lunar Exploration, Thu. p.m., Room C Belton M. J. S. Future Lunar Exploration, Thu. p.m., Room C 
Badal. L. Lunar Samples Posters, Thu. p.m., LPI Belton M. J. S. Galileo Eanh/Moon Results, Tue. p.m., Room C • 

,0 Bagatin A. C. Comets and Asteroids Posters, Thu. p.m., LP! Belton M. J. S. Cornets and Asteroids, Fri. a.m., Room B 

c::, 

.. 



Ill Bellon M. J. S. Lunar Geology, Thu. a.m., Room C Boundy-Sanders S. Q. Chicxulub, KT Boundary .•. Posters, Tue. p.m., LPT 0 

Belton M. J. S. Lunar Remote Sensing Posters, Thu. p.m., LPI BowersC. Comets and Astemids, Fri. a.m., Room B 
Ben Othman D. Martian Meteorites and Volatiles, Tue. p.m., Room A Boyce J. M.• Outer Solar System, Thu. p.m .• Room B 
Benner L. A. M. Outer Solar System Posters. Thu. p.m., LPI Boyd W.T. Lunar Remote Sensing Posters, Thu. p.m., LPI 
Bennett M. E. Meteorites: Therm . ... Posters, Thu. p.m., LPI Boynton W. V. Chicxulub, KT Boundary .•. Impact Ejecta, Tue. a.m., Room C 
Bennett M. L. Meteorites: Therm . ... Posters, Thu. p.m., LPI Boynton W. V. • Primitive Achondrites, Tue. a.m., Room A 
Bennett V. Asteroid and Planetary Core .•. , Thu. a.m., Room D Brackett R. A.• Remote Sensing/Space Weathering, Tue. p.m., Room D 
Benoit P. H. Meteorites: Therm . ... Posters, Thu. p.m., LPI Bradley J. P.• Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A 
Benoit P. H. Caroonaceous Chondrites and Chondrules. Thu. a.m., Room A Bradley J. P. Interplanetary Dust ... Posters, Thu. p.m., LP! 
Benoit P. H.• Ordinary and Enstatite Chondritcs, Wed. p.m., Room A Brandstfitter F. Interplanetary Dust ... Posters, Thu. p.m .• LP! 
Benoit P. H. Cosmic Ray ... Orbits Posters, Tue. p.m., LP! Brandsh'ltter F. • Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A 
Benoit P. H. Lunar Samples Posters, Thu. p.m., LPI Brandslfitter F. Differentiated Meteorites Posters, Tue. p.m .• LP! 
BenzW. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Brandt D.• Impact Cratering and Shock Metamorphism, Mon. a.m., Room D 
Bernhard R. P. • Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A Brandvold J. B. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
Benenon W. J. Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C Brannon J. C. Ordinary and Enstatite Chondrites, Wed. p.m., Room A 

C: Betterton W. J. Chicilulub, KT Boundary ... Posters, Tue. p.m., LPI Brearley A. J. Differentiated Meteorites Posters, Tue. p.m., LPI "" 
► Betts B. H.• Mars: Surface and Atmos. Processes, Thu. a.m., Room B Brearley A. J. Undifferentiated Meteorites Posters, Thu. p.m., LPI 
"" Bibring J.-P. Interplanetary Dust ... Posters, Thu. p.m., LP! Brearley A. J. • Ordinary and Enstatite Chondrites, Wed. p.m., Room A 
► Bills B. G.• Venus Gravity ... Mars Geophysic, Tue. p.m., Room B Brekke D. W. Exploration Posters, Thu. p.m., LP! 
z Bilotti F. Venus ... Global Synthesis Posters, Tue. p.m., LPI Bridges N. T. Galileo Earth/Moon Resulls, Tue. p.m., Room C 

Bindschadler D. L Venus: Volcanoes & Weathering Posters, Tue. p.m., LPT Bridges N. T. Mars: GeolJGeophy. Processes Posters, Thu. p.m .• LP! 
.... Bindschadler D. L. Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B .... Brilliant D. R. • Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C ... Binzel R. P.• Basaltic Achondrites, Mon. a.m., Room A Brinton K. L F. Lunar Samples Posters, Thu. p.m., LP! 

Birch P. V. Comets and Asteroids. Fri. a.m., Room B Britt D. T.• Comets and Asteroids, Fri. a.m., Room B .... - BishopJ. L.• Martian Surface Mineral. & Spectroscopy, Wed. a.m., Room B Brizi E. Meteorites: Therm . ... Posters, Thu. p.m., LP! ... .. BishopJ. L Mars Surface Mineralogy ... Posters, Thu. p.m., LP! Brooks R. R. Asteroid and Planetary Core ... , Thu. a.m., Room D ... Bishop K.M. Moon Rocks. Wed. a.m., Room C Brown C. D.• Geology of Venus: Tribute to V. Barsukov. Mon. a.m., Room B 
Black R. Manson: The Hole and Shocking Story, Mon. p.m., Room C Brown L.E. Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A 

z 
Blaney D. L. Outer Solar System, Thu. p.m., Room B Brown R. H. Remote Sensing/Space Weathering, Tue. p.m •• Room D -

0 Blaney D. L Mars Surface Mineralogy ... Posters, Thu. p.m., LP! Browning L. B.• Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A "" 
::s Blanford G. E. Interplanetary Dust ... Posters, Thu. p.m., LP! Brownlee D. E. Interplanetary Dust ... Posters, Thu. p.m., LPI ... Blanford G. E . Interplanetary Dust: Lab. Studies ... , Wed. a.m .• Room A Brownlee D. E. • Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A ... - Blewett D. T. • Lunar Geology, Thu. a.m., Roome Brueneman D. J. Exploration Posters, Thu. p.m., LP! 

Blewett D. T. Lunar Remote Sensing Posters. Thu. p.m., LP! Bruno B. C.• Mars: Tectonism and Volcanism, Wed. p.m., Room B 
:z 

BlumJ. D . Chicilulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C BrunoB.C. Martian Geomorphology, Tue. p.m., Room D 
.... Blum J. D.• Manson: The Hole and Shocking Story, Mon. p.m., Room C Buchanan P. C. Differentiated Meteorites Posters, Tue. p.m., LPI 
C: 
.... Blumberg D . Martian Geomorphology. Tue. p.m., Room D Buck W. R.• Venus Gravity ... Mars Geophysics, Tue. p.m., Room B 

Boesenberg J. S • Techniques & Experimental ... Posters, Tue. p.m., LP! Bullock M. A. Martian Surface Mineral. & Spectroscopy, Wed. a.m .• Room B ... ..... Boesenberg J. S. Basaltic Achondrites, Mon. a.m., Room A Bullock M. A. Venus: Volcanoes & Weathering Posters, Tue. p.m., LP! -
z Bogard D. D.• Primitive Achondrites. Tue. a.m., Room A Bulmcr M.H.• Venus Volcanism, Mon. p.m., Room B 

Bogard 0. D. Moon Rocks. Wed. a.m., Room C Bunch T. E. Impact Cratering and Shock Metamorphism, Mon. a.m .• Room D 
BohorB. F.• Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m .• Room C Burbine T. H. Remote Sensing/Space Weathering, Tue. p.m., Room D 
BohorB. F. Chicxulub. KT Boundary ... Posters, Tue. p.m., LP! Burbine T. H. Comets and Asteroids Posters, Thu. p.m., LPI 
Borderies N. J. Venus Gravity ... Mars Geophysic, Tue. p.m .• Room B 8U1ite K. Ch icxulub, KT Boundary •.• Impact Ejecta, Tue. a.m., Room C 
Bordc:ries N. J. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI Burkland M. K.• Ordinary and Enstatite Chondrites, Wed. p.m., Room A 
BorgJ. Interplanetary Dust ... Posters, Thu. p.m., LPI Burl M.C. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 
Borisov A. Asteroid and Planetary Core ... , Thu. a.m., Room D Burnett D. S. Outer Solar System Posters, Thu. p.m., LP! 
Borisov A. Techniques & Experimental ... Posters. Tue. p.m., LP! BumsR.G.• Martian Surface Mineral. & Spectroscopy, Wed. a.m., Room B 
Boslough M. B. • Impact Cratering and Shock Metamorphism, Mon. a.m., Room D BumsR.G. Differentiated Meteorites Posters, Tue. p.m., LP! 
Boss A. P.• Solar System Origins., Mon. a.m., Room C BumsR.G. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 
Boss A. P. Solar Systems Origin Posters, Tue. p.m., LPI Bums R.G. Manian Surface Mineral. & Spectroscopy, Wed. a.m., Room B 
Bostwick J. A.• Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C Bun J. o.• Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B 

Buttke W. F. Jr.• Comets and Asteroids, Fri. a.m •• Room B Burt W. W. Future Lunar Ellploration, Thu. p.m .. Room C 
Bottomley R. J. • Impact Cratering and Shock Metamorphism, Mon. a.m., Room D Buseck P. R. Asteroid and Planetary Core .... Thu. a.m., Room D 

0 

,-



Buseck P. R. Carllonaceous Chondrites and Chondrules, Thu. am., Room A Clayton R. N. Primitive Achondrites, Tue. a.m., Room A 
Buseck P. R. Heat Sources for Chondrule/CAI Melting, Fri. a.m., Room A Clayton R. N. Solar System Origins., Mon. a.m., Room C 
Bussey D. B. J.• Venus Volcanism, Mon. p.m., Room B Clayton R. N. Martian Meteorites and Volatiles, Tue. p.m., Room A 
Busso M. Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A Clayton R. N. Differentiated Meteorites Posters, Tue. p.m., LPI 
Byrd R. Future Lunar Exploration, Thu. p.m., Room C Clayton R. N. Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A 
Cabrol N.A. Mars: Geol/Geophy. Processes Posters, Thu. p.m., LPI Clayton R. N. CAls, Fri. a.m., Room A 
Caffec M. W. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A Clayton R. N. Tem:strial Studies Posters, Tue. p.m., LPI 
Calvin W.M. Mars: Surface and Atmos. Processes, Thu. a.m., Room B Clemen S. J. • lnterplaneiary Dust Lab. Studies ... , Wed. a.m., Room A 
Calvin W.M. Mars: GcolJGeophy. Processes Posters, Thu. p.m., LPI Clifford S. M. Mars: Surface and Atmos. Processes, Thu. a.m., Room B 
Cameron A. G. W. • Solar System Origins., Mon. a.m., Room C Cocheo P. A. Mars: Geol/Geophy. Processes Posters, Thu. p.m., LPI 
Campbell B. A.• Venus Volcanism, Mon. p.m .. Room B CollinsJ. Lunar Remote Sensing Posters, Thu. p.m., LPJ 
Campbell B. A. Venus Volcanism and Geology Posters, Tue. p.m., LPI Collins W. Impact Cratering and Shock Metamorphism, Mon. a.m., Room D 
Campbell D. B. • Lunar Geology, Thu. a.m., Room C Collinson D. w.• Basallic Achondrites, Mon. a.m., Room A 
Capo R.C. Basaltic Achondrites, Mon. a.m., Room A Colson R. O.• Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C 

,- Carey S.• Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C Colvin T. R. Lunar Remote Sensing Posters, Thu. p.m., LPI 
c::, Carlson R. W. Galileo Earth/Moon Results, Tue. p.m., Room C Colwell J. E. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
z: 

Carlson R. W. Venus Volcanism and Geology Posters, Tue. p.m .. LPI Connolly H. C. Jr.• Heat Sources ror Chondrule/CAI Melting, Fri. a.m., Room A ,.. ... CanerJ. L. Lunar Geology, Thu. a.m., Room C Connors C. Venus ... Global Synthesis Posters, Tue. p.m., LPI 
,.. Casanova I.* Primitive Achondrites, Tue. a.m., Room A Cook A.C. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI 
z: Casanova !.• CAls, Fri. am., Room A Coombs C.R. Lunar Geology, Thu. a.m,. Room C 

CasierJ.•G . Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m .. Room C Coombs C. R. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
.., Cassen P.• Solar System Origins., Mon. a.m., Room C Cooper 8. L.• Lunar Geology, Thu. a.m., Room C 
,-
,.. Cellino A. Comets and Asteroids Posters, Thu. p.m., LPI CoradiniA. Outer Solar System Posters, Thu. p.m., LPI 

Cerroni P. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI Coradini A. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI "' - Cerroni P. Mars Suiface Mineralogy ... Posters, Thu. p.m., LPI Coradini A. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 
Chadwick D. J. • Large Impact Events: Theory & Obscrv., Tue. p.m., Room C Costanl F. M. Mars: GeolJGeophy. Processes Poslers, Thu. p.m., LPI "" 

- Chadwick D. J.• Mars: Tectonism and Volcanism, Wed. p.m., Room B Cotugno K. Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B - Chaky D.A. Remote Sensing/Space Weathering, Tue. p.m., Room D Craddock R. A.• Mani an Geomorphology, Tue. p.m., Room D 
z: 

Chamberlain C. P. • Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C Crawford D. A.• Impact Cratering and Shock Metamorphism, Mon. a.m., Room D -
0 Chamberlain C. P. Manson: The Hole and Shocking Story, Mon. p.m., Room C Creaser R. A.• Asteroid and Planetary Core .... Thu. a.m .. Room D 

Chambers J. G. Exploration Posters, Thu. p.m., LPI Crispo.• Mars: Surface and Atmos. Processes, Thu. a.m .. Room. B :z .. Chang S . Comets and Asteroids, Fri. a.m., Room B Crisp 0. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI ... - Chapman C. R. • Comets and Asteroids, Fri. a.m., Room B Crofl S. K.• Outer Solar System, Thu. p.m., Room B 
0 Chapman M. G. Mars: Geol/Geophy. Processes Posters, Thu. p.m., LPI Crufl S. K. Outer Solar System Posters, Thu. p.m., LPr 
-

Chen 0 . Chicxulub, KT Boundary ... Posters, Tue. p.m., LPI Crossey L. J. • Manson: The Hole and Shocking Story, Mon. p.m., Room C ... Chen J. H.• Manian Meteorites and Volatiles, Tue. p.m., Room A Crowell L. B. Interplanetary Dust ... Posters, Thu. p.m., LPI 
= ,.... Cheng A. F.• Future Lunar faploration, Thu. p.m .. Room C Crown D.A. Venus Volcanism and Geology Posters, Tue. p.m., LPI 
,.... 

Chicarro A. F.• Future Lunar Eilploration, Thu. p.m., Room C Crozaz G. Martian Meteorites and Volatiles, Tue. p.m., Room A "' ... Ching D.• Martian Geomorphology, Tue. p.m., Room D Crozaz G.• Ordinary and Enstatite Chondrites, Wed. p.m .. Room A 
"" Christensen P. R. • Martian Surface Mineral. & Spectroscopy, Wed. am., Room B Crumpler L. S. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 

Christensen P. R. Manian Geomorphology, Tue. p.m., Room D Crumpler L. S. Martian Geomorphology, Tue. p.m., Room D 
Chyba C. F. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Crumpler L. S. Venus Volcanism and Geology Pos1ers, Tue. p.m., LPI 
Cintala M. J. Impact Cratering ... Metamorphism Pos1ers, Tue. p.m., LPI Cushing J. A.• Moon Rocks, Wed. a.m., Room C 
Claeys P. Chicxulub, KT Boundary ... Posters, Tue. p.m., LPI Cygan R. T. Impact Cratering and Shock Metamorphism, Mon. a.m., Room D 
Claeys P.• Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C D'Aria D.M. Remote Sensing/Space Weathering, Tue. p.m., Room D 
Clark B. E. Remote Sensing/Space Weathering, Tue. p.m., Room D D'Hondt S. Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C 
Clark B. E. Remote Sensing/Space Weathering Posters, Tue. p.m., LPI Dallymple G. B. Moon Rocks, Wed. a.m., Room C 
Clark B. E. Comets and Asteroids Posters, Thu. p.m., LPI Danielson G. E. Galileo Earth/Moon Resu Its, Tue. p.m., R1xim C 
Clark B. E.• Comets and Asteroids, Fri. a.m., Room B Dasch E. J. Lunar Samples Posters, Thu. p.m .. LPI 
Clark 8. E. Lunar Remote Sensing Posters, Thu. p.m .. LPI Davies M. E. Exploration Posters, Thu. p.m., LPI 
Clark 8. C. Lunar Remote Sensing Posters, Thu. p.m., LPI Davies M. E. Lunar Remote Sensing Posters, Thu. p.m., LPI 
Clark P. E. Future Lunar Exploration, Thu. p.m., Room C Davis A.M. Differentiated Mcleorites Posters, Tue. p.m., LPl 
Clarke R. S. Jr. Differentiated Meteorites Posters, Tue. p.m., LPI DavisA. M.• Primitive Achondritcs, Tue. a.m., Room A 

VI Clayton D. D.• Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A Davis A. M. CAls, Fri. a.m., Room A 



� 

,­
c:: 
a: 
,.. 
,. 

> 
z 

,::, 

.... 
,­
> 
a: 
.., ..... 
> 
,. 
.... 

'"' 
c:, 
,. 
:ii: 
> ..... 
c:, 
z 

... 
c:: 
,­
,­
.... 
-

z: 

Davis D. R. 
Dawidowicz G. 
Day T, 
De Angelis G. 
Dc HonR. A.• 
DcHart J. M. 
DcHartJ. M. 
Dcines P. 
Delong E. 
Delaney J. S. 
Delancy J. S. • 
DclanoJ. w.• 
Dcloule E.• 
DcnkT.• 
Des Marais D. 
Dickinson T. L. 
DoddR. T.• 
DohmJ. M. 
Dolginov A. Z. • 
Dolginov A. Z 
Dollfus A.• 
DollFusA. 
Domanik K. J. 
Domergue-Schmidt N. • 
Donahue D. J. 
DongQ. W. 
Douglas C. 
Drake D. 
Drake M. J. 
Drossart P. 
Dueck S. 
Durham W. B. 
Ebisawa S. 
Edgett K. S. 
Edwards B. C. 
EdwardsK. 
EdwardsK. 
Eisenhour D. D. • 
Eisenhour D. D. 
El Eid M. 
EI Gorc:syA. 
Ellis S.B. 
Ellison M. 
Elmore 0. 
Elphic R.C. 
Encrc:nazT. 
England A. W. 
EngroodC. 
Epstein S. 
Epstein S. 
Erard S. 
Erard S. 
Erard S. 

Erard S. 

Comets and Asteroids Posters, Thu. p.m., LP! 
Mars: Geol/Geophy. Processes Posters, Thu. p.m., LPI 
Mars: Geol/Geophy. Processes Posters, Thu. p.m .. LP! 
Comc1s and Asteroids Posters, Thu. p.m., LP! 
Mars: Surface and Atmos. Processes, Thu. a.m., Room B 
Undifferentiated Meteorites Posters, Thu. p.m., LP! 
Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A 
Terrestrial Studies Posters, Tue. p.m .. LP! 
Galileo Earth/Moon Results, Tue. p.m., Room C 
Techniques & Experimental ... Posters, Tue. p.m .. LPI 
Basaltic Achondrites, Mon. a.m., Room A 
Lunar Volcanic Glasses and Regolith, Wed. p.m .• Room C 
CAls, Fri. a.m., Room A 
Outer Solar System, Thu. p.m., Room B 
Exploration Posters, Thu. p.m., LP! 
Carbonaceous Chondrites and Chondrulc:s, Thu. am., Room A 
Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
Mars: Oeol/Geophy. Processes Posters, Thu. p.m., LP! 
Venus Gravity ... Mars Geophysics, Tue. p.m., Room B 
Solar System Origins., Mon. a.m., Room C 
Mars: Surface and Atmos. Processes. Thu. a.m., Room B 
Mars: Geol/Geophy. Processes Posters, Thu. p.m., LP! 
Mars: Geol/Geophy. Processes Posters, Thu. p.m., LPI 
Remote Sensing/Space Weathering. Tue. p.m., Room D 
Solar, Cosmic Ray ... Studies, Mon. p.m .• Room A 
Stars, Stardust and Isotope Anomalies, Thu. p.m .. Room A 
Mat1ian Meteorites and Volatiles, Tue. p.m., Room A 
Future: Lunar Exploration, Thu. p.m., Room C 
Differentiated Meteorites Posters, Tue. p.m., LPI 
Venus Volcanism and Geology Posters, Tue. p.m., LPI 
Educating Young People ... Sciences, Fri. a.m., Room C 
Outer Solar System, Thu. p.m., Room B 
Mars: Surface and Almos. Processes, Thu. a.m., Room B 
Martian Surface Mineral. & Spectroscopy, Wed. a.m., Room B 
Future: Lunar Exploration, Thu. p.m., Room C 
Lunar Remole Sensing Posters, Thu. p.m., LP! 
Galileo Earth/Moon Results, Tue. p.m., Room C 
Heat Sources forChondrule/CAI Melling, Fri. a.m .. Room A 
Asteroid and Planetary Core ... , Thu. a.m., Room D 
Stars, Stardust and Isotope: Anomalies, Thu. p.m., Room A 
CAls, Fri. a.m., Room A 
Outer Solar System Posters, Thu. p.m., LPI 
Venus ... Global Synthesis Posters, Tue. p.m., LPI 
Cosmic Ray ... Orbits Posters, Tue. p.m., LPl 
Exploration Posters, Thu. p.m., LP! 
Venus Volcanism and Geology Posters, Tue. p.m .• LPI 
Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 
Interplanetary Dust ... Posters, Thu. p.m., LPI 
Outer Solar System Posters, Thu. p.m., LP! 
Martian Meteorites and Volatiles, Tue. p.m., Room A 
Martian Surface Mineral. & Spectroscopy, Wed. a.m., Room B 
Comets and Asteroids, Fri. am .. Room B 
Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI 
Mars Surface Mineralogy ... Posters, Thu. p.m .. LPI 

Emst R. E. 
EsatT. M.• 
EsatT. M. 
Espindola J. M. • 
Eugstero.• 
EugstcrO. 
Evans L G. 
Evans N. J. 
Evergreen H.S. Research Class 
Evlanov E. N. 
FagenlS S. A. 
Fanale F. P.• 
Fanale F.P. 
Fanale F.P. 
Fanale F. P. 
Fanale F.P. 
Farinella P. 
Faris J. L. 
FannerJ. D. 
Farrood W. H.• 
Fayyad U.M. 
FcchtigH. 
FcdericoC. 
Fegley B. Jr.• 
Feldman W. 
Ferrante R. 
Finke! R. C. 
Finnila A. B.• 
FischerE. M. 
Fischer E. M. 
Fischer E. M. 
Fischer E. M. 
Fiscnko A. V. 
Fisher 0. S. 
Fiske P. S.• 
AynnG.J. 
Aynn G. J.• 
AynnG.J. 
Fogcl R. A.• 
Fogel R. A. 
Foh J. 
Fomenkova M. • 
Ford D. J.• 
Ford P.G. 
Forni 0. 
Forsyth R. 
Forsythe 1. 

Foster C. T. Jr. 
FowlerG. W. 
Franchi I. A. 
Franchi I. A. 
Franchi I. A. 
Franklin H. A. 
Frc:nch B.M. 

Venus .... Global Synthesis Posters, Tue. p.m., LPI 
Asteroid and Planetary Core ... , Thu. a.m., Room D 
Moon Rocks, Wed. a.m., Room C 
Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C 
Primitive Achondrites, Tue. a.m., Room A 
Terrestrial Studies Posters, Tue. p.m., LPI 
Future Lunar Exploration, Thu. p.m., Room C 
Impact Cralering ... Metamorphism Posters, Tue. p.m., LPI 
Venus ... Global Synthesis Pos1ers, Tue. p.m., LP! 
Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 
Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 
Remote Sensing/Space Wea1hering, Tue. p.m., Room D 
Remote Sensing/Space Weathering Posters, Tue. p.m., LPI 
Comets and Asteroids Posters, Thu. p.m .• LP! 
Comets and Asteroids, Fri. a.m., Room B 
Galileo Earth/Moon Results, Tue. p.m., Room C 
Comets and Asteroids Posters, Thu. p.m., LPI 
Solar System Origins., Mon. a.m., Room C 
Exploration Posters, Thu. p.m., LPI 
Martian Surface Mineral. & Spectroscopy, Wed. u.m., Room B 
Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 
Solar, Cosmic Ray ... Studies, Mon. p.m., R(x>m A 
Outer Solar System Posters, Thu. p.m., LPI 
Venus Volcanism, Mon. p.m., Room B 
Future Lunar faploration, Thu. p.m., Room C 
Solar System Origins., Mon. a.m., Room C 
Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
Lunar Volcanic Glasses and Rego!ith, Wed. p.m., Room C 
Galileo Earth/Moon Results, Tue. p.m., Room C 
Lunar Remote Sensing Posters, Thu. p.m., LPl 
Remote Sensing/Space Weathering, Tue. p.m., Room D 
Galileo Earth/Moon Results, Tue. p.m., Room C 
Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A 
Differentiated Meteorites Posters, Tue. p.m., LPI 
Impact Cratering and Shock Metamorphism, Mon. a.m., Room D 
Mars: Geol/Geophy. Processes Posters, Thu. p.m., LPI 
Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A 
Interplanetary Dust ... Posters, Thu. p.m., LP! 
Lunar Volcanic Glasses and Regolith. Wed. p.m .• Room C 
Ordinary and Enstatite Chondrilcs, Wed. p.m., Room A 
Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 
Comets and Asteroids, Fri. a.m .. Room B 
Martian Meteorites and Volatiles, Tue. p.m., Room A 
Large Impact Events: Theory & Observ., Tue. p.m., Room C 
Outer Solar System Posters, Thu. p.m., LPI 
Solar, Cosmic Ray ... Studies, Mun. p.m .. Room A 
Galileo Earth/Moon Results, Tue. p.m., Room C 
Manson: The Hole and Shocking Story, Mon. p.m., Room C 
Basaltic Achondritc:s. Mon. a.m., Room A 
Manion Meteorites and Volatiles, Tue. p.m., Room A 
Lunar Volcanic Glasses and Rc:go!ith. Wed. p.m., Room C 
Primitive Achondrites. Tue. a.m., Room A 
fap!oralion Posters, Thu. p.m., LPI 
Manson: The Hole and Shocking Story, Mon. p.m., Room C 



French L. M. Educating Young People ... Sciences, Fri. a.m., Room C Gorsline D. S. Mars: Surface and Atmos. Processes, Thu. a.m., Room B 
Frey H. V. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI Goswami J. N. Undifferentiated Meteorites Posters, Thu. p.m., LPI 
Frey H. V.• Venus Gravity ... Mars Geophysics, Tue. p.m., Room B Grady M.M. Differentiated Meteorites Posters, Tue. p.m., LP! 
Fricke S. K. Venus Gravi1y ... Mars Geophysics. Tue. p.m., Room B Grady M. M.• Manian Meteorites and Volatiles, Tue. p.m., Room A 
Friedman L. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI GrarJ. Exploration Posters, Thu. p.m .. LPI 
Frolov V. A. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI Graf Th.• Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
Fujita T. Carbonaceous Chondrites and Chondniles, Thu. a.m., Room A GrafTh. Cosmic Ray ... Orbits Posters, Tue. p.m., LPI 
Funsten H. 0. Ill Exploration Posters, Thu. p.m., LPI Granahan J. C. Comets and Asteroids Posters, Thu. p.m., LPI 
Futagami T. Cosmic Ray ... Orbits Posters, Tue. p.m .. LPI Granahan J. C. Galileo Earth/Moon Results, Tue. p.m., Room C 
Gaddis L. R. Galileo Earth/Moon Results, Tue. p.m., Room C Grant J. A.• Martian Geomorphology, Tue. p.m., Room D 
Gaffey M.J. Comets and Asteroids, Fri. a.m., Room B Grant J. A. Mars Surt'acc Mineralogy ... Posters, Thu. p.m., LPI 
Gaffey M.J.• Remote Sensing/Space Weathering, Tue. p.m., Room D Gratz A.J. Impact Cratering and Shock Metamorphism, Mon. a.m., Room D 
Gaffey M.J. Comets and Asteroids Posters, Thu. p.m., LPI Greeley R. Future Lunar Exploration, Thu. p.m., Room C 
Galileo Imaging Team Galileo Earth/Moon Results, Tue. p.m .. Room C Grecley R.• Galileo Earth/Moon Results, Tue. p.m., Room C 

,... Galileo SSI Team Galileo Earth/Moon Results, Tue, p.m., Room C Greeley R. Mars Surface Mineralogy ... Posters, Thu. p.m .. LPI 
C: Galileo SSI Team Lunar Remote Sensing Posters, Thu. p.m., LPI Greeley R.• Martian Geomorphology, Tue. p.m., Room D 
z 
> Galindo C. Co�ts and Asteroids Posters, Thu. p.m., LPI Greeley R. Outer Solar System, Thu. p.m., Room B 
"" Gallino R. Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A Greeley R. Exploration Posters, Thu. p.m., LPI 
> Ganasan J. P. Outer Solar System, Thu. p.m., Room B Greeley R. Lunar Geology, Thu. a.m., Room C 

Ganguly J. Meteorites: Therm . ... Posters, Thu. p.m., LPI Greeley R. Lunar Remote Sensing Posters, Thu. p.m., LPI 
Ganguly J.• Basaltic Achondriles, Mon. a.m., Room A Greenberg R. Galileo Earth/Moon Results, Tue. p.m., Room C 
Garrison D. H. Primitive Achondrites, Tue. a.m., Room A Greenberg R. Comets and Asteroids, Fri. a.m., Room B ,-

> Garrison D. H. • Solar, Cosmic Ray ... Studies, Mon. p.m., Room A Greenwood R. C. • CAis, Fri. a.m., Room A 
Garrison D. H. Moon Rocks, Wed. a.m., Room C Gregg T. K. P. • Mars: Tectonism and Volcanism, Wed. p.m., Room B ... ..... Garvin J. B. • Venus Volcanism, Mon. p.m., Room B G�goire D. C. Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m .. Room C 

> 
Gaskell R. W. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Grieve R. A. F. Impact Cratering and Shock Metamorphism, Mon. a.m .• Room D "" 

.... Gault D. E. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Grieve R. A. F. Chicxulub, KT Boundary ... Posters, Tue. p.m., LPI - Gebhard 1. Comets and Asteroids Posters, Thu. p.m., LP! Grieve R. A. F. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI ,.. 
Geissler P. E. Martian Surface Mineral. & Spectroscopy, Wed. am., Room B Grimm R. E. Geology or Venus: Tribute lo V. Barsukov, Mon. a.m.,Room B � 

C> Geissler P. E. • Galileo Earth/Moon Results, Tue. p.m., Room C Grimm R. E.• Venus Resurfacing and Tectonics, Tue. a.m., Room B "" 
Geissler P. E. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI Orimm R. E.• Comets and Asteroids, Fri. a.m., Room B ::s 

> Gektin Yu. M. Mars: Surface and Atmos. Processes, Thu. a.m., Room B Orin E.A. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI ..... - Ghail R. C. Venus Volcanism and Geology Posters, Tue. p.m., LP! Grinspoon D. H. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 
C> Charakanian V. Remote Sensing/Space Weathering, Tue. p.m., Room D Grosfils E. B. Venus ... Global Synthesis Posters. Tue. p.m., LPI a: 

Ghosc S. Meteorites: Thenn . ... Posters, Thu. p.m., LPI Grosfils E. B. • Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B ... Gibson E. K. Martian Meteorites and Volatiles, Tue. p.m., Room A Grossman J. N. Asteroid and Planetary Core ... , Thu. a.m., Room D = 
,- Gibson M. A. Exploration Posters, Thu. p.m., LPI Grossman L. CAls, Fri. a.m., Room A 

Gilmore M. S. • Venus Rcsurt'acing and Tectonics, Tue. a.m., Room B Grove T. L. Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C m 
- Gilmour I. Interplanetary Dust ... Posters, Thu. p.m .• LP! Grove T. L.• Basaltic Achondrites, Mon. a.m., Room A -
z Gilmour I.• Carbonaceous Chondrites and Chondniles, Thu. a.m., Room A GrOnE. Comets and Asteroids Posters, Thu. p.m., LPI 

Girard M. Venus Volcanism and Geology Posters, Tue. p.m., LPI Gn1nE. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
Gladstone 0. R. Lunar Remote Sensing Posters, Thu. p.m., LPI Guest J. E. Venus Volcanism and Geology Posters, Tue. p.m., LPI 
Glass B.P.• Chicxulub, KT Boundary ... Impact Ejecta, Tue. am., Room C Guest J. E. Venus Volcanism, Mon. p.m .. Room B 
Gil Imaging Team Lunar Geology, Thu. a.m., Room C Guinness E. A. Remote Sensing/Space Weathering, Tue. p.m .. Room D 
Goguen J. D. Outer Solar System, Thu. p.m., Room B Guinness E. A.• Educating Young People ... Sciences, Fri. a.m., Room C 
GoguenJ. D.• Remote Sensing/Space Weathering, Tue. p.m., Room D Gulick V. C.• Mars: Surface and Atmos. Processes, Thu. a.m., Room B 
Gold D.P. Manson: The Hole and Shocking Story, Mon. p.m., Room C Guo X. Asteroid and Planetary Core ... , Thu. a.m., Room D 
Golden D.C. Martian Surface Mineral. & Spectroscopy, Wed. a.m .. Room B Gutierrez D. F. Asteroid and Planetary Core ... , Thu. a.m., Room D 
Goldsby D. L. • Outer Solar System, Thu. p.m., Room B Haack H.• Asteroid and Planetary Core ... , Thu. a.m., Room D 
Goldstein J. I. Ordinary and Enstatite Chondrites, Wed. p.m., Room A Hager 8. H. Venus Gravity ... Mars Geophysics, Tue. p.m., Room B 
Golub A. P. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Hall O.S. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
Gooding J. L Meteorites: Therm . ... Posters, Thu. p.m., LPI Hall S. Ch icxulub, KT Boundary ... lmpac1 Ejecta, Tue. a.m., Room C 
Gooding J. L Differentiated Meteorites Posters, Tue. p.m., LPI Hall S. A. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 

VI 
w Goodrich C. A.• Primitive Achondrites, Tue. a.m., Room A Halliday A. N. Te1TCstrial Studies Posters, Tue. p.m., LP! 

... 
a: 



¥: Halliday A. N. Moon Rocks, Wed. a.m., Room C Hingston M. J. Manson: The Hole and Shocking Story, Mon. p.m., Room C 
Hamilton V. E. Venus Volcanism and Geology Posters, Tue. p.m., LPI Hiroi T. Primitive Achondrites, Tue. a.m., Room A 
Hamilton V. E. Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B Hiroi T.• Comets and Asteroids, Fri. a.m., Room B 
Hanner M. S. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A Hoffmann H. Lunar Geology, Thu. a.m., Room C 
Hansen C. J.• Outer Solar System, Thu. p.m., Room B Hormann B. Terrestrial Studies Posters, Tue. p.m .• LPI 
Hansen G. 8. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI Hogcnboom D. L.• Outer Solar System, Thu. p.m., Room B 
Hansen G. B. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI Hohenbcrg C. M. Ordinary and Enstatite Chondrites, Wed. p.m .. Room A 
Hansen V. L.• Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B Holloway J. R. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI 
Hansen V. L. Venus Volcanism and Geology Posters, Tue. p.m., LPI HolmannE. Venus Resurfacing and Tectonics, Tue. a.m., Room B 
Hapke B. w.• Remote Sensing/Space Weathering, Tue. p.m., Room D Holsapple K. A.• Impact Cratering and Shock Metamorphism. Mon. a.m .• Room D 
Hargraves R. B. Mars Surface Mineralogy .•. Posters, Thu. p.m., LPI Holzbecher J. Asteroid and Planetary Core ... , Thu. a.m., Room D 
Harlan S. S. Manson: The Hole and Shocking Story, Mon. p.m., Room C Holzheid A.• Asteroid and Planetary Core •.• , Thu. a.m .. Room D 
Harper C. L. Jr.• Asteroid and Planetary Core ... , Thu. a.m., Room D Honda M. Solar, Cosmic Ray .•. Studies, Mon. p.m .• Room A 
Harrison S. T. Martian Surface Mineral. & Spectroscopy, Wed. a.m., Room B Hood L. L.* Heat Sources for Chondrule/CAI Melting, Fri. a.m., Room A 

,- Hartmann W. K. Impact Cratering ... Metamorphism Posters, Tue. p.m., LP! Hoppe P. Stars. Stardust and Isotope Anomalies, Thu. p.m., Room A 
c:: Hartmann W. K. • Comets and Asteroids, Fri. a.m., Room 8 Hoppin A. Remote Sensing/Space Weathering Posters, Tue. p.m., LPI 
:z 
► Hartung J. B. Manson: The Hole and Shocking Story, Mon. p.m., Room C Horan D. M. Exploration Posters, Thu. p.m., LPI 
,.. Harvey R. P. Meteorites: Thenn . ... Posicrs, Thu. p.m., LPI Horan M. F. Asteroid and Planetary Core .... Thu. a.m., Room D 
► Hashimoto A. CAls, Fri. a.m., Room A Horanyi M. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
"" Haugland M. Lunar Geology, Thu. a.m., Room C Horanyi M. Heat Sources for Chondrule/CAI Melting, Fri, a.m., Room A 

Hawke B. R.• Lunar Geology, Thu. a.m., Room C Hom L. J.• Outer Solar System, Thu. p.m .. Room B 
.... Hawke B.R. Lunar Remote Sensing Posters, Thu. p.m •• LPI H0rz F. Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A 
,-
► Head J. W. III Venus ... Global Synthesis Posters, Tue. p.m., LPI Housen K. Impact Cratering ... Metamorphism Posters, Tue. p.m., LP! 

Head J. W. III Venus Volcanism. Mon. p.m., Room 8 Howell E.S. Comets and Asteroids, Fri. a.m .• Room B ... 
..... Head J. w. 111• Lunar Geology, Thu. a.m., Room C Howington-Kraus A. Mars: Surface and Atmos. Processes, Thu. a.m., Room B 

Head J. W. III Lunar Remote Sensing Posters, Thu. p.m .. LP! Hsu A. CAls, Fri. a.m., Room A ,. 
- Head J. W. III • Future Lunar Exploration, Thu. p.m., Room C Hsu W. Ordinary and Enstatite Chondrites, Wed. p.m., Room A 

Head J. W. Ill • Galileo Earth/Moon Results, Tue. p.m .• Room C Huax.• Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A 
Head J. W. 111 Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B Huang H.-P. Interplanetary Dust ... Posters, Thu. p.m., LPI � 

0 Head J. W. Ill Venus Volcanism and Geology Poslers, Tue. p.m., LPI Huang S.• Carbonaceous Chondrites and Chondrules. Thu. a.m., Room A 
HcadJ. W. 111 Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI Hudson R. Solar System Origins., Mon. a.m., Room C :a: 

► Head J. W. 111 Venus Resurfacing and Tectonics, Tue. a.m., Room B Hughes S. S. Lunar Samples Posters, Thu. p.m., LP! ..... - Heffeman C. Lunar Remote Sensing Posters, Thu. p.m., LPI HuiJ. Galileo Eanh/Moon Results, Tue. p.m •• R<xJm C 
0 Heirath J. Venus Gravity ... Mars Geophysics, Tue. p.m., Room B Humayun M.• Solar System Origins., Mon. a.m., Room C 
:z 

Held P • Mars Surface Mineralogy ... Posters, Thu. p.m., LPI Huss G. R.• Stars. Stardust and lsoiope Anomalies. Thu. p.m., Room A ... Helfenstein P. • Lunar Geology, Thu. a.m., Room e Hutcheon I. D. Martian Meteorites and Volatiles, Tue. p.m., Room A 
c:: 
,- Helgerud M. B. Venus Volcanism and Geology Posters, Tue. p.m., LPI Hutcheon I. D. Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A 
,-

Henderson B. G.• Remote Sensing/Space Weathering, Tue. p.m., Room D Hutcheon I. D . CAls, Fri. a.m., Room A ... ..... Hennessy C. J. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Iliffe J. C. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LP! -
:z Herkenhoff K. E. • Mars: Surface and Atmos. Processes, Thu. a.m., Room B lmamura M. Solar, Cosmic Ray .•. Studies, Mon. p.m .• Room A 

Herrera P. Remote Sensing/Space Weathering, Tue. p.m., Room D Ingersoll A. Galileo Eanh/Moon Results, Tue. p.m., Room C 
Herrick R. R. Venus Craters Posters, Tue. p.m., LP! Ireland T. Carbonaceous Chondrites and Chondrules, Thu. a.m .. Room A 
Herrick R. R. Venus Resurfacing and Tectonics, Tue. a.m., Room B Isbell N. K. Mars: Surface and Atmos. Processes, Thu. a.m., Room B 
Hervig R. L. Exploration Posters, Thu. p.m., LP! ltoiT. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
HervigR. L. Chicxulub. KT Boundary ... PoSlcrs, Tue. p.m .• LPI Ivanov A. V. Cartxmaccous Chondrites and Chondrules, Thu. a.m., Room A 
Herzog 0. F. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Ivanov B. A.• Large Impact Events: Theory & Observ .. Tue. p.m .. Room C 
Herzog G. F.• Solar, Cosmic Ray ... Studies, Mon. p.m., Room A Ivanov B. A. Chicxulub, KT Boundary ... Posters, Tue. p.m., LPI 
Hess P.C. Venus Resurfacing and Tectonics, Tue. a.m., Room B Ivanov M. A. Venus ... Global Synthesis Posters, Tue. p.m., LP! 
Hess P. C.• Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C Ivanov M. A. Venus Craters Posters, Tue. p.m., LP! 
Hewins R. H. Heat Sources for Chondrule/CAI Melting, Fri. a.m., Room A lzenberg N. R. • Venus Resurfacing and Tectonics, Tue. a.m., Room B 
Hiesinger H. • Lunar Geology, Thu. a.m., Room C lzett G. A.• Manson: The Hole and Shocking Story, Mon. p.m., Room C 
Hildebrand A. R. Ch icxulub, KT Boundary ... Posters, Tue. p.m., LPI lzettG. A. Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m .• Room C 
Hildebrand A. R.• Chicxulub. KT Boundary ... Impact Ejecta, Tue. a.m., Room C Jackson A. A. Cosmic Ray ... Orbits Poslers, Tue. p.m., LPI 
Hill D. H. Primitive Achondrites, Tue. a.m., Room A Jackson M. P. A. Outer Solar System, Thu. p.m .• Room B 



Jacobsen S. B. • Asteroid and Planetary Core ... , Thu. a.m., Room D Kauhanen K. Mars: Geol/Geophy. Processes Posters, Thu. p.m., LPI 

Jager H. Mars Surface Mineralogy •.. Posters, Thu. p.m., LPI Kaula W. M. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 

JagoutzE.• Manian Meteorites and Volatiles, Tue. p.m., Room A KaulaW. M.• Venus Resurfacing and Tectonics, Tue. a.m .• Room B 

lakosky 8. M. Remote Sensing/Space Weathering, Tue. p.m., Room D Keating P. Chicxulub, KT Boundary ... Posters, Tue. p.m., LPI 

Jakosky B. M. Mars: Geol/Geophy. Processes Posters, Thu. p.m., LPI Keddie S. T. Venus ... Global Synthesis Posters, Tue. p.m., LP! 

Jakosky 8. M. Mars: Surface and Atmos. Processes, Thu. a.m., Room B Keep M. Venus Volcanism and Geology Posters, Tue. p.m., LPI 

Jarosewich E. Differentiated Meteorites Posters, Tue. p.m., LPI KehmK.• Ordinary and Enstatite Chondrites, Wed. p.m., Room A 

Jarvis K. S. Comets and Asteroids Posters, Thu. p.m., LPI Keil K. Primitive Achondrites. Tue. a.m., Room A 

Jaumann R. Lunar Geology, Thu. a.m., Room C KeilK. Martian Meteorites and Volatiles, Tue. p.m .•  Room A 

Jaumann R. Outer Solar System, Thu. p.m., Room B KeilK. Astemid and Planetary Core ... , Thu. a.m., Room D 

Jerde E. A.• Moon Rocki., Wed. a.m., Room C KeilK. Moon Rocks, Wed. a.m., Room C 

Jerde E. A. Terrestrial Studies Posters, Tue. p.m •• LPI KeilK. Ordinary and Enstatite Chondrites, Wed. p.m., Room A 

Jerde E. A. E1tploration Posters, Thu. p.m., LPI Keisweller D. A.• Manson: The Hole and Shocking Story, Mon. p.m .• Room C 

Jessberger E. K. Interplanetary Dusi: Lab. Studies ... , Wed. a.m., Room A Keller L. P. Interplanetary Dust ... Posters, Thu. p.m., LPI 

,- Johnson C. L. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI KellerL. P. Exploration Posters, Thu. p.m., LP! 
C: Johnson J. Venus ... Global Synthesis Posters, Tue. p.m., LP! Keller l. P.• Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A 

> Johnson J. R. Lunar Remote Sensing Posters, Thu. p.m., LP! Keller L. P. Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C 
,.. Johnson J. R. Venus Craters Posters, Tue. p.m., LP! Keller L. P. Undifferentiated Meteorites Posters, Thu. p.m., LP! 

> Johnson T. V. Outer Solar System, Thu. p.m., Room B Keller L. P. CAls, Fri. a.m., Room A 
,.. Johnson T. V. Galileo Earth/Moon Results, Tue. p.m., Room C Kelley M.S.* Comets and Asteroids, Fri. a.m., Room B 

Jolliff 8. L.• Moon Rocks, Wed. a.m., Room C Kelly W. D. Outer Solar System Posters, Thu. p.m .• LPI 
.... Jolliff 8. L. Lunar Samples Posters, Thu. p.m., LPI Kempin M. Comets and Asteroids, Fri. a.m., Room B 
... Jones C. H . Exploration Posters, Thu. p.m., LPI Kemurjian A. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 
:z: 

JonesJ. H. Techniques & Experimental ... Posters, Tue. p.m., LPI Kennedy A. K. CAls, Fri. a.m., Room A 
.... Jones J. H. Asteroid and Planetary Core ... , Thu. a.m., Room D Kerridge J. F. • Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C 

... Jones J. H. Martian Meteorites and Volatiles, Tue. p.m., Room A Khatuncev I. V. Solar Systems Origin Posters, Tue. p.m., LPI 
.... Jones J. H.* Basaltic Achondrites, Mon. a.m., Room A Kiefer W.S.• Venus Gravity ... Mars Geophysics, Tue. p.m., Room 8 

Jones K. W. Meteorites: Thenn . ... Posters, Thu. p.m., LPI Kieffer H. H.• Galileo Eanh/Moon Results, Tue. p.m., Room C 
z 

Jones R. H. Oroinary and Enstatile Chondrites, Wed. p.m., Room A Kilburn C. R. J. Mars: Tectonism and Volcanism, Wed. p.m., Room B -
0 Jones R. H.• Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A Kim J.S. Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C ... 

Joswiak D. J. Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A KimY. Lunar Volcanic Glasses and Regolith, Wed. p.m .. Room C :z ... Joswiak D. J • Interplanetary Dust ... Posters, Thu. p.m., LPI KimY.• Primitive Achondrites, Tue. a.m., Room A .... - Juenemann D. . Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Kirk R. L. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 
c:, Juenemann D. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A Kirkpatrick R. J. Impact Cratering and Shock Metamorphism, Mon. a.m., Room D 
:z: 

Juli A. J. T . Solar, Cosmic Ray ... Studies, Mon. p.m., Room A KisselJ. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A ... Juli A.J. T. Martian Meteorites and Volatiles, Tue. p.m., Room A Kitamura M. Carbonaceous Chondrites and Chondrules, Thu. a.m .. Room A 

.... Jurewicz A. J. G . Martian Meteorites and Volatiles, Tue. p.m .. Room A Klaasen K. Galileo Earth/Moon Results, Tue. p.m., Room C 
,-

Jurewicz A. J. G.• Basaltic Achondrites, Mon. a.m., Room A Klaasen K. Lunar Geology, Thu. a.m., Room C ... .... Jurewicz S. R. Techniques & Experimental ... Posters, Tue. p.m., LPI Klaasen K. P. Lunar Remote Sensing Posters, Thu. p.m., LPI 

:z: Jurewicz S. R. • Asteroid and Planetary Core ... ,Thu. a.m., Room D Klein H. Exploration Posters, Thu. p.m., LPI 

Kadel S. D. Galileo Earth/Moon Results, Tue. p.m., Room C KleinJ. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPl 

KadelS. D.• Lunar Geology, Thu. a.m., Room C Klcin J. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 

Kallemeyn G. W. Moon Rocks, Wed. a.m., Room C Klingelh0fer G. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 

Kallemcyn G. W. • Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A KIOCk W. Interplanetary Dust ... Posters, Thu. p.m., LPI 

Kamatsu G. Venus ... Global Synthesis Posters, Tue. p.m., LPI KIOCk W. Interplanetary Dust: Lab. Studies ... , Wed. a.m .. Room A 

Kamp L. W. Galileo Earth/Moon Results, Tue. p.m., Room C Knudsen C. W. Eltploration Posters, Thu. p.m., LPI 

Kamp L. W. Venus Volcanism and Geology Posters, Tue. p.m., LPI Knudsen J. M. Mars Surface Mineralogy ... Posters, Thu. p.m., LP! 

Kanamori H. Exploration Posters, Thu. p.m., LP! Kobayashi K. Solar, Cosmic Ray ... Studies. Mon. p.m., Room A 

Kankeleit E. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI Kochan H. Comets and Asteroids Posters, Thu. p.m., LP! 

Kargel J.S,• Outer Solar System, Thu. p.m., Room B Koeberl C. Impact Cratering ... Metamorphism Posters, Tue. p.m .. LPI 

Kargel J. S. Mars: Geol/Gcophy. Processes Posters, Thu. p.m., LP! Koeberl C.• Manson: The Hole and Shocking Story, Mon. p.m., Room C 

Karlsson H. R. • Martian Meteorites and Volatiles, Tue. p.m., Room A Koeberl C. Impact Cratering and Shock Metamorphism, Mon. a.m., Room D 

Kauhanen K. Venus ... Global Synthesis Poster.;, Tue. p.m., LPI Koeberl c. Moon Rocks, Wed. a.m., Room C 
VI Kauhanen K.• Venus Volcanism, Mon. p.m., Room B Koeberl C. Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A 
VI 

... .. 

c::: 



"' Koeberl C. Chicxulub, KT Boundary ..• Impact Ejecta, Tue. a.m., Room C Lewis C. F. Asteroid and Planetary Core ...• Thu. a.m., Room D °' 
Koehler U.• Lunar Geology. Thu. a.m .• Room C Lewis R.S.• Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A 
Kohl C. P. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A Leyva I. A.• Mars: Surface and Almos. Processes, Thu. a.m., Room B 
Kohlstedt D. L. Outer Solar System, Thu. p.m., Room B Lindblad B.-A. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
Kojima H. Ordinary and Enstalite Chondritcs, Wed. p.m., Room A Lindstrom D. J. Basaltic Achondriles, Mon. a.m., Room A 
Kojima H. Moon Rocks, Wed. a.m., Room C Lindstrom D. J. • CAls, Fri. a.m., Room A 
KOlzerG. Comets and Asteroids Posters, Thu. p.m., LPI Lindstrom D. J. Lunar Samples Posters, Thu. p.m., LPI 
Komatsu G.• Venus Volcanism, Mon. p.m., Room B Lindstrom M. M.• Moon Rocks, Wed. a.m., Room C 
KomatsuG. Mars Surface Mineralogy ... Posters. Thu. p.m., LPI Lindstrom M. M.• Educating Young People ... Sciences, Fri. a.m., Room C 
Konkina T. V. Solar Systems Origin Posters, Tue. p.m., LPI Linkert D. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
Konopliv A. S. Venus Gravity ... Mars Geophysics, Tue. p.m., Room B Linkin V. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 
Korotev R. L. • Lunar Volcanic Glasses and Regolilh, Wed. p.m., Room C Lipschutz M. E. Cosmic Ray ... Orbits Posters, Tue. p.m., LPI 
Koshiishi H. faploration Posters, Thu. p.m., LPI Lipschutz M. E. • Ordinary and Enstatitc Chondrites, Wed. p.m., Room A 
KousoumJ. Venus Volcanism, Mon. p.m., Room B Lipschutz M. E. Solar, Cosmic Ray ... Studies. Mon. p.m., Room A 

,.. Kring D.A. Comets and Aste•roids Posters, Thu. p.m., LPI Lipschutz M. E. Differentiated Meteorites Posters, Tue. p.m .. LPI 
c::: Krot A. N.• Cari>onaceous Chondrites and Chondrules, Thu. a.m., Room A Liu Y.-G. Terrestrial Studies Posters, Tue. p.m., LPI '"' .. Krol T. V. Mars Surface Mineralogy ... Posters, Thu. p.m .. LPI LoE. Martian Geomorphology, Tue. p.m., Room D 
"" Kubicki J. D. Techniques & Experimental ... Posters, Tue. p.m., LPI Lockwood J. F. Venus ... Global Synthesis Posters. Tue. p.m., LPI 
.. Kucinskas A. B. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI l..odders K. Venus Volcanism, Mon. p.m., Room B 
a; Kuehn D.M. Outer Solar System Posters, Thu. p.m., LPI Locken Th.• Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 

Kunk M.J.• Manson: The Hole and Shocking Story, Mon. p.m., Room C Lofgren O. E. Undifferentiated Meteorites Posters, Thu. p.m., LPI 
.... Kuramoto K. Mars: Geol/Gcophy. Processes Posters, Thu. p.m., LPI Lofgren 0. E. Heat Soun:es for Chondrulc/CAI Melting, Fri. a.m., Room A ,... 
,.. Kurat G. lnterp!anelaf)' Dust ... Posters, Thu. p.m., LPI Lofgren G. E. • Cari>onaceous Chondriles and Chondrules, Thu. a.m., Room A 
:z: 

KuratG. Cari>on=us Chondrites and Chondrulcs, Thu. a.m., Room A Lofgren G. E. • Future Lunar Exploration, Thu. p.m., Room C m ..... Kurat G. Differentiated Meteorites Posters, Tue. p.m., LPI Long J. V. P. CAls, Fri. a.m., Room A 
Kurat G . Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A Longhi J. Lunar Samples Posters, Thu. p.m .• LPI ... - Kurosawa M. Terrestrial Studies Posters, Tue. p.m., LPI Longhi J.• Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C 

,., Kyte F. T. Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C Lopes-Gautier R. M. C. Galileo Earth/Muon Results, Tue. p.m., Room C 
- Lafave N. Exploration Posters, Thu. p.m., LPI Lopes-Gautier R. M. C. • Mars: Tectonism and Volcanism, Wed. p.m., Room B 
0 Lampkin D. J. Venus Volcanism, Mon. p.m., Room B Lorenz E. Comets and Asteroids Posters, Thu. p.m., LPI 

Lancaster M. G. Venus Volcanism and Geology Posters, Tue. p.m., LPI l..ove S.G. Interplanetary Dust: Lab. Studies ••. , Wed. a.m., Room A :z 
.. LandheimR . Exploration Posters, Thu. p.m., LPI Love S. G. Interplanetary Dust ... Posters, Thu. p.m., LPI ..... - Landry J. C. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI LuJ. Meteorites: Therm . ... Posters, Thu. p.m .. LPI 
c:> Lapin S. L. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Lucchitta B. K.• Mars: Surface and Atmos. Processes, Thu. a.m., Room B 
;z: 

Larson S. M. Lunar Remote Sensing Posters, Thu. p.m., LPI Lucchitta B. K. Mars: Tectonism and Volcanism, Wed. p.m., Room B "" Lauer H. V. Jr. Remote Sensing/Space Weathering, Tue. p.m., Room D Lucey P.G. Lunar Geology, Thu. a.m., Room C 
<= ,.. Lauer H. V. Jr. Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C Lucey P. O. Exploration Posters, Thu. p.m., LP! ,.. 

Lauer H. V. Jr . Manian Surface Mineral. & Spectroscopy, Wed. a.m., Room B Lucey P.G.• Future Lunar faploration, Thu. p.m .. Room C ... ..... Lauer H. V. Jr. Comets and Asteroids Posters, Thu. p.m., LPI Lucey P. G. Comets and Asteroids Posters, Thu. p.m., LPI -
;z: Layne G. D. Basaltic Achondrites, Mon. a.m., Room A Lucey P. G. Comets and Asteroids, Fri. am., Room B 

Le L  Comets and Asteroids Posters, Thu. p.m., LPI Lucey P. G. Remote Sensing/Space Weathering, Tue. p.m .. Room D 
Le L. Martian Meteorites and Volatiles. Tue. p.m .. Room A Lucey P. G. Lunar Remote Sensing Posters, Thu. p.m., LPI 
Le Roux F. G. Impact Cratering ... Metamorphism Posters, Tue. p.m .• LPI Luck J. M. Martian Meteorites and Volatiles, Tue. p.m .. Room A 
Lc:bofsky L. A. Comets and Asteroids, Fri. a.m., Room B Lugmair G. W. Basaltic Achondrites, Moo. a.m .. R,x,m A 
Lebofsky L. A.• Educating Young People ... Sciences, Fri. a.m., Room C LugmairG. W. Primitive Achondrites, Tue. a.m., Room A 
Lebofsky N. R. Educating Young People ... Sciences, Fri. a.m., Room C Lunine J. I. Outer Solar System Posters, Thu. p.m., LPI 
LeeL Outer Solar System, Thu. p.m., Room B Maag A.J. Interplanetary Dust ... Posters, Thu. p.m., LP! 
LeeS. Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C Maag C. R. Interplanetary Dust ... Posters, Thu. p.m., LPI 
Leenhouts J. M. Undifferentiated Meteorites Posters, Thu. p.m., LPI Madsen M.B. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 
Lemoine F. G. • Venus Gravity ... Mars Geophysics, Tue. p.m., Room B Maechling C. R. lnterplanelaf)' Dust: Lab. Studies ... , Wed. a.m., Room A 
Leonard G. J. • Martian Geomorphology, Tue. p.m., Room D MachrS. Asteroid and Planelaf)' Core ... , Thu. a.m., Room D 
Lerch F.J. Venus Gravity ... Mars Geophysics, Tue. p.m., Room 8 Magee Roberts K. Venus Volcanism, Mon. p.m., Room B 
Levison H. F. • Outer Solar System, Thu. p.m., Room B Magee Roberts K. Venus ... Global Synthesis Posters, Tue. p.m., LPI 
Levy E. H.• Solar System Origins .• Mon. a.m .. Room C Magellan Flight Team Venus Resurfacing and Tectonics, Tue. a.m., Room B 

-
,,. 



Malcuit R. J. Solar Systems Origin Posters, Tue. p.m., LPI McGovern P. J. Mars: OeolJGeophy. Processes Posters, Thu. p.m., LPI 
Malhotra R.• Solar Sys1em Origins., Mon. a.m., Room C McKay D. S. Exploration Posters, Thu. p.m., LPI 
Malin M.C. Venus Resurfacing and Tectonics, Tue. a.m., Room B McKay D. S. Remote Sensing/Space Weathering, Tue. p.m., Room D 
Malin M. C.• Martian Geomorphology, Tue. p.m., Room D McKay D. S. Interplanetary Dust Lab. Studies ... , Wed. a.m., Rcxim A 
Manley C. R. Venus ... Global Synthesis Posters, Tue. p.m., LPI McKay D. S.• Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C 
Mann i. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A McKay D. S. Lunar Samples Posters, Thu. p.m., LPI 
Marchenkov K. I." Geology or Venus: Tribute to V. Barsukov, Mon. a.m., Room B McKay G.A.• Manian Me1eori1es and Volatiles, Tue. p.m., Room A 
Marin L. E. Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C McKay G.A. Basaltic Achondrites, Mon. a.m., Room A 
Marti K. Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C McKinnon W. B. Outer Solar System Posters, Thu. p.m., LP! 
Marti K. Primitive Achondrites, Tue. a.m., Room A McKinnon W. B. Venus Craters Posters, Tue. p.m., LPI 
Mani K. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A Mcsween H. Y. Jr. Meteorites: Thenn . ... Posters, Thu. p.m •. LPI 
Mani K. Cosmic Ray ... Orbits Posters, Tue. p.m .• LPI McSween H. Y. Jr. Carbonaceous Chondriles and Chondrules, Thu. a.m., Room A 
Martin M. Educating Young People ... Sciences, Fri. a.m., Room C Mcsween H. Y. Jr. Comets and Asteroids, Fri. a.m., Room B 
Martin R. A. Comets and Asteroids, Fri. a.m., Room B MeekerG.P.• CAls, Fri. a.m., Room A 

.- Martin R. A . Future Lunar Exploration, Thu. p.m., Room C MehlmanR. Galileo Eanh/Moon Results, Tue. p.m., Room C 
C: Martin T.Z. Mars Surface Mineralogy ..• Posters, Thu. p.m .. LPI Melchior R. C. Educating Young People .•. Sciences, Fri. a.m., Room C 
z 
,.. Martin T.Z. Mars: GeolJGeophy. Pm:esses Posters, Thu. p.m., LPI Melendrez D. E. Lunar Remote Sensing Posters, Thu. p.m., LPI 
"" Martinez R. R. Basaltic Achondrites, Mon. a.m., Room A Mellon M. T. Mars: GeolJOeophy. Processes Posters, Thu. p.m., LPI 
,.. Martinez R. R. Lunar Samples Posters, Thu. p.m., LPI Mellon M.T.• Mars: Surface and Atmos. Processes, Thu. a.m., Room B 
z Martinez R. R. CAls, Fri. a.m., Room A Melosh H.J. Impact Cratering ... Metamorphism Posters, Tue. p.m .. LP! 

Masarik J . Cosmic Ray ... Orbits Posters, Tue. p.m., LPI Melosh H.J. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
.,, Masarik J. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A Mendell W. w.• Lunar Geology, Thu. a.m., Roome ,... ... Masuda A. Moon Rocks, Wed. a.m., Room C Mendell W. W. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
z 

Matson D. L• Outer Solar System, Thu. p.m., Room B MerenyiE.• Martian Surface Mineral. & Spectroscopy, Wed. a.m., Rcx>m B "' 
- Matson D. L. Galileo Eanh/Moon Results, Tue. p.m., Room C Metzger S. M. • Educating Young People ... Sciences, Fri. a.m .• Room C 

,. Matsu iT. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI MeyerC.• Future Lunar Exploration, Thu. p.m., Room C 
◄ Matsui T. Venus: Volcanoes & Weachering Posters, Tue. p.m., LPI Michaels 0. Venus Volcanism, Mon, p.m., Room B - Matsushima K. Explora1ion Posters, Thu. p.m., LPI Michlovich E. Cosmic Ray ... Orbits Posters, Tue. p.m., LPI 

MaurerM.J . Venus Resurfacing and Tectonics, Tue. a.m., Room B Middleton R. Impact Cratering .•. Metamorphism Posters, Tue. p.m., LPI ... 
0 Maurene M. Interplanetary Dust ... Posters, Thu. p.m., LPJ Middlelon R. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 

Maurene M. Interplanetary Dust Lab. Studies .... Wed. a.m., Room A Miller J. S.• Martian Surface Mineral. & Spectroscopy. Wed.' a.m., Room B :z ... Mayeda T. K . Primitive Achondrites, Tue. a.m., Room A MinMapTeam Future Lunar Exploration, Thu. p.m .• Room C 
-- Mayeda T. K. Ma11ian Meteorites and Volatiles, Tue. p.m., Room A Misawa K. Moon Rocks, Wed. a.m., Room C 
0 MayedaT. K. Differentiated Meteorites Posters, Tue. p.m., LP! Misawa K.• Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A 
z 

MayedaT.K. Carbonaceous Chondrites and Chondrules, Thu. a.m., Room A Mittlefehldl D. W. • Ch icxulub, KT Boundary ... Impact Ejecla, Tue. o.m., Room C 
- MayedaT. K. Terrestrial Studies Posters, Tue. p.m., LPI Mittlcfehldt D. w.• Basaltic Achondrites, Mon. a.m., Room A 
C: .- McCarthy J. J, Venus Gravity ... Mars Geophysics, Tue. p.m., Room B Miura Y. Undifferentiated Meteorites Posters, Thu. p.m., LPI .-

McCarvilleP. Manson: The Hole and Shocking Story, Mon. p.m., Room C Miyamoto M. Lunar Samples Posters, Thu. p.m., LPJ ,., 
-- McCord T. B. Future Lunar Exploration, Thu. p.m., Room C Moersch J. Galileo Eanh/Moon Results, Tue. p.m., Room C 
z McCord T. B. Galileo Eanh/Moon Results, Tue. p.m., Room C Molin G.M. Meteorites: Thenn . ... Posters, Thu. p.m .• LPJ 

McCoy T.J.• Primitive Achondritcs, Tue. a,'tl·• Room A I Mon1anari A. Chicxulub, KT Boundary ... Posters, Tue. p.m., LPI 
McCoy T.J.• Martian Meteorites and Volatiles, Tue. p.m., Room A Moore H. J. Venus Volcanism and Geology Poslers, Tue. p.m., LPI 
McCoy T.J. Ordinary and Enstatite Chondrites, Wed. p.m., Room A Moore J. M.• Manian SuJface Mineral. & Spectroscopy, Wed. a.m., Room B 
McCulloch M. T. Moon Rocks, Wed. a.m., Room C Moore J. M. Outer Solar System Poslers, Thu. p.m., LPI 
McDonald J. S. Lunar Remote Sensing Posters, Thu. p.m., LPI Moore M. Solar System Origins., Mon. a.m., Room C 
McDonnell J. A. M. * Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A Monlen S.J. Basaltic Achondrites, Mon. a.m., Room A 
McDonnell J. A. M. Solar, Cosmic Ray ••. Stu$fies, Mon. p.m., Room A MoresiL.• Venus Gravity ... Mars Geophysics, Tue. p.m., Room B 
McEwenA. S.• Future Lunar Exploration, Thu. p.m., Room C Morfill O. E. Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
McEwenA. s.• Galileo Eanh/Moon Results, Tue. p.m., Room C Morgan J. W. Asteroid and Planetary Con: ... , Thu. a.m., Room D 
McEwen A.S. Exploration Posters, Thu. p.m., LPJ Mori Y. Stars, Slardust and Isotope Anomalies. Thu. p.m., Room A 
McEwen A.S. Mars Surface Mineralogy ... Posters, Thu. p.m., LPI Moroz L. V. Mars Surface Mineralogy ••• Posters, Thu. p.m., LPI 
McEwen A.S. Lunar Remote Sensing Poslers, Thu. p.m,, LPI Moroz v. 1.• Mars: Surface and Atmos. Processes, Thu. a.m., Room B 
McEwen A. S. Lunar Geology, Thu. a.m., Room C Morris R. V. Comets and Asteroids Posters, Thu. p.m., LPI 

YI .... McGeeJ.J • Manson: The Hole and Shocking Story, Mon. p.m., Room C MolTisR. V. Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C 
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Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C 
Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A 
Mars: Surface and Atmos. Pmccsses, Thu. a.m., Room B 
Venus Volcanism and Geology Posters, Tue. p.m .. LPI 
Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B 
Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A 
Exploration Posters, Thu. p.m., LPI 
Venus Craters Posters, Tue. p.m., LPI 
Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C 
Lunar Volcanic Glasses and Regolilh, Wed. p.m., Room C 
Basaltic Achondritcs, Mon. a.m., Room A 
Exploration Posters, Thu. p.m., LPI 
Exploration Posters, Thu. p.m., LPI 
Remote Sensing/Space Weathering, Tue. p.m., Room D 
Moon Rocks, Wed. a.m., Room C 
Cosmic Ray ... Orbits Posters, Tue. p.m., LPI 
Ordinary and Enslatilc Chondritcs, Wed. p.m., Room A 
Impact Cratering and Shock Metamorphism, Mon. a.m., Room D 
Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
Exploration Posters, Thu. p.m .. LP! 
Futun: Lunar Exploration, Thu. p.m., Room C 
Manson: The Hole and Shocking Story, Mon. p.m., Room C 
Manson: The Hole and Shocking Story, Mon. p.m., Room C 
Basaltic Achondrites, Mon. a.m., Room A 
Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A 
Mars: GcolJGeophy. Processes Posters, Thu. p.m., LPI 
Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
Solar, Cosmic Ray ... S1udies, Mon. p.m., Room A 
Chicxulub, KT Boundary ... Impact Ejecta, Tue. a.m., Room C 
CAls, Fri. a.m., Room A 
Venus Gravity •.• Mars Geophysics, Tue. p.m., Room B 
Venus Resurfacing and Tectonics, Tue. a.m., Room B 
Lunar Remote Sensing Posters, Thu. p.m., LP! 
Mars Surface Mineralogy ..• Posters, Thu. p.m., LPI 
Martian Surface Mineral. & Spectroscopy, Wed. a.m., Room B 
Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 
Venus Gravity ... Mars Geophysics, Tue. p.m., Room B 
Undiffen:nliatcd Meteorites Posters, Thu. p.m., LP! 
Chicxulub, KT Boundary ... Posters, Tue. p.m., LPI 
Venus Gravity ... Mars Geophysics, Tue. p.m., Room B 
Comets and Asteroids Posters, Thu. p.m., LP! 
Techniques & Experimental ... Posters, Tue. p.m., LP! 
Lunar Samples Posters, Thu. p.m., LPI 
Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B 
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SmrekarS. E.• Venus Gravity ... Mars Geophysics, Tue. p.m., Room B Stolper E. M. Techniques & Experimental ... Posters, Tue. p.m .• LPI 
Smyth P. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI StorzcrD. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
Smythe W. D. Rel110(e Sensing/Space Weathering, Tue. p.m., Room D Straub D. W. Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 
Smythe W.D. Galileo Earth/Moon Results, Tue. p.m .. Room C Straub 0. W.• Venus Volcanism, Mon. p.m .• Room B 
Snee L W. Manson: The Hole and Shocking Story, Mon. p.m .. Room C Strum R. G.• Outer Solar System. Thu. p.m .• Room B 
SnyderG. A.• Moon Rocks. Wed. a.m .• R<X>m C Strum R.G.• Venus Resurfacing and Tectonics. Tue. a.m .. Room B 
SnyderG.A. T�strial Studies P0$1ers, Tue. p.m .• LPI Su�z:G. Chic,ulub. KT Boundary ... Impact Ejecta. Tue. a.m .• Room C 
Solx>lcv N. V. T�strial Studies Posters, Tue. p.m., LPI SucnoS. Tem:strial Studies Pusters, Tue. p.m., LPI 
Sooolev V. N. Tem:strial Studies Posters, Tue. p.m., LPI Sugita S. Venus: Volcanoes & Weathering Posters, Tue. p.m .. LPI 
Soderblom L A. Mars Surface Mineralogy ... Posters. Thu. p.m .. LPI Sugiura N. Cosmic Ray ... Ort,its Posters. Tue. p.m .. LPI 
Soderblom L A. Galileo Earth/Moon Results. Tue. p.m .• Room C Sullivan R. J. Galileo Earth/Moon Results. Tue. p.m .. Room C 
Solomatov V. S.• Venus Resurfacing and Tectonics, Tue. a.m .• Room B Sunshine J. M. Galileo Earth/Moon Results, Tue. p.m., Room C 
Solomon S. C. • Venus Resurfacing and Tectonics, Tue. a.m .. Room B Sunshine J. M. • Comets and Asteroids, Fri. a.m .. Room B 
Solomon S. C. Venus Gravity ... Mars Geophysics. Tue. p.m .• Room B Sunshine J. M. Remote Sensing/Space Weathering Posters. Tue. p.m .• LPI 

,- Solomon S. C. Mars: Geol/Geophy. Processes Posters. Thu. p.m .• LPI Sunshine J. M. Lunar Remote Sensing Posters, Thu. p.m .. LPI 
- Sorensen S-A. Venus Volcanism. Mon. p.m., Room B SuppcJ. Venus ... Global Synthesis PoSlers, Tue. p.m .• LPI 
z 

SotinC. Venus Resurfacing and Tectonics, Tue. a.m., Room B Sutton s. R. Interplanetary Dust: Lab. Studies .... Wed. a.m., R1x>m A ► 
- Southon J. R. Solar. Cosmic Ray ... Studies, Mon. p.m .. Room A Sutton S. R. Interplanetary Dust ... Posters, Thu. p.m .• LPI 
> Souzis A. E. Solar. Cosmic Ray ... Studies. Mon. p.m .. Room A Sutton S. R. Undifferentiated Meteorites Posters. Thu. p.m .. LPI 
z: Speidel D. H. Venus Craters Posters. Tue. p.m .. LPI Sutton S. R. Techniques & Experimental ... Posters, Tue. p.m., LPI 

Spettel B • Carbonaceous Chondrites and Chondrules. Thu. am .• Room A Sulton S. R. Meteorites: Thenn . ... Posters. Thu. p.m .. LPI ... Spe1tel B. Techniques & Experimental ... Posters, Tue. p.m .. LPI Sulton S. R. Lunar Samples Posters. Thu. p.m., LPI 
,-
► Spilde M.N. Basaltic Achondrites, Mnn. a.m .• Room A SvcdhemH. Comets and Asteroids Posters. Thu. p.m .. LPI 
z Spray J. G.• Impact Cratering and Shock Mctamorph ism, Mon. a.m .. Room D SveslkaJ. Solar, Cosmic Ray ... Studies, Mon. p.m .. R1x>m A ... - Spudis P. D. • Lunar Geology. Thu. a.m •• Room C SvobodaR. faploralion Posters, Thu. p.m., LPI 

SpudisP. D.• Future Lunar Exploration, Thu. p.m .• Room C Swan P. D. Interplanetary Dust: Lab. Studies .... Wed. a.m .. Room A ,,. - Spudis P. D. Lunar Remote Sensing Posters. Thu. p.m., LP! Swindle T. D. Differentiated Meteorites Posters, Tue. p.m., LPI - Spudis P. D. Lunar Geology. Thu. a.m .. Room C Swindle T. D. Ordinary and Enstatite Chondrites, Wed. p.m .• R1x>m A 
Spudis P. D. Venus Craters Posters, Tue. p.m.. LP! Takahashi K. M1x1n Rocks. Wed. a.m .• Room C -

0 Spudis P. D. Mars: Tectooism and Volcanism, Wed. p.m .• Room B Takata T.• Impact Cratering and Shock Metamorphism. Mon. a.m .• Room D 
,,. 

Squyres S. W. Exploration Posters, Thu. p.m., LPI Takeda H.• Mcx>n Rocks, Wed. a.m., Room C z 
► Srinivasan B. Stars, Stanlust and ISOlopc Anomalies. Thu. p.m .. Room A Takeda H.• Primitive Achondrites, Tue. a.m .. Room A 
- Srinivasan G. Undifferentiated Meteorites Posters, Thu. p.m., LP! TakedaH. Lunar Samples Posters, Thu. p.m .. LPI 
C, Stacy N. J. S. Lunar Geology. Thu. a.m .. Room C Tam W. Venus Craters Posters. Tue. p.m .• LPI 
z 

Staubach P. Solar, Cosmic Ray •.. Studies. Mon. p.m .• Room A Tanabe T. Solar System Origins .. Mon. a.m .• Room C 
- Steele I. M. Asteroid and Planetary Core .... Thu. a.m., Room D TanakaK. L. Mars: Gcol/Geophy. Processes Posters, Thu. p.m., LPI 
-,... Steele I. M.• CaJbonaccous Chondrites and Chondrules. Thu. am., Room A Tanaka K. L.• Mars: Tectonism and Volcanism, Wed. p.m., Rmm B 
,... 

Steele I. M . Differentiated Meteorites Posters. Tue. p.m., LPI TanakaK. L. Martian Geomorphology, Tue. p.m., R1x>m D ... - Steeples D. W. Manson: The Hole and Shocking Story, Mon. p.m., Room C Tanner W.G. Interplanetary Dust ... Posters, Thu. p.m .• LPI 
z Steiner M. B. • Manson: The Hole and Shocking Story, Mon. p.m .. Room C Tatsumoto M. Moon Rocks. Wed. a.m .• Rcx>m C 

StcphanT.• Interplanetary Dust: Lab. Studies .... Wed. a.m., Room A Tatsumura M. J. • Educating Young People ... Sciences, Fri. a.m., Room C 
Stepinski T. F.• Solar System Origins .. Mon. a.m •• Room C Taylor A. Solar. Cosmic Ray ... Studies. M1>n. p.m .. R1x>m A 
Stem S.A. Outer Solar System, Thu. p.m., Room B TaylorF. W. Venus Volcanism and Geology Posters. Tue. p.m .• LP! 
StevenS<m D. J. Venus Resurfacing and Tectonics, Tue. a.m .• Room B TaylorG. J. Martian Meteorites and Volatiles, Tue. p.m., Room A 
Stevenson D. J. • Solar System Origins .. Mon. a.m., Room C Taylor G.J. Mars: Tectonism and Volcanism, Wed. p.m .. Room B 
Stevenson D. J. • Venus Gravity ... Mars Geophysics. Tue. p.m .• Room B TaylorG.J. Martian Geomorphology, Tue. p.m .. Room D 
Stevenson T. J. Interplanetary Dust ... POSlers, Thu. p.m., LP! TaylorG.J.• Educating Young People ... Sciences, Fri. a.m., Room C 
Stewart B. W. Basaltic Achondrites, Mon. am., Room A TaylorG.J. Moon Rocks, Wed. a.m., Room C 
Stewart B. W.• Asteroid and Planetary Core ... , Thu. a.m., Room D TaylorG.J. Lunar RemolC Sensing Posters, Thu. p.m., LPI 

Stofan E.R. Venus Volcanism and Geology Posters. Tue. p.m., LPI TaylorG.J. Lunar Geology, Thu. am .. Room C 
Stofan E. R.• Geology of Venus: Tribute to V. Barsukov, Mon. a.m., Room B Taylor L. A. Moon Rocks, Wed. a.m., Room C 
StokerC. R. Martian Surface Mineral. & Spectroscopy, Wed. a.m., Room B Taylor L. A. Tem:strial Studies Posters. Tue. p.m .. LPI 

Stolper E. M. CAls, Fri. a.m .• Room A Taylor L. A. Exploration Posters. Thu. p.m., LPI 
°' Stolper E. M. Martian Meteorites and Volatiles, Tue. p.m., Room A TaylorS. R.• Moon Rocks. Wed. a.m .. Room C 
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°' Tazzoli V. Basallic Achondritcs, Mon. a.m .• Room A Wagner R. Lunar Geology, Thu. am., Room C ..., 
TeucherR. Mars Surface Mineralogy ... Posters, Thu. p.m .• LPI WagnerR. Lunar Remote Sensing Posters. Thu. p.m .. LPI 
Thalmann Ch. Terrestrial Studies Posters, Tue. p.m., LPI WagnerT. P.• Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C 
Therriault A. M. • Large Impact Events: Theory & Obscrv .• Tue. p.m .• Room C Wagstaff J. Martian Meteorites and Volatiles. Tue. p.m., Room A 
Thiel K. Comets and Asleroids Posters. Thu. p.m., LPI Wald A.• Remole Sensing/Space Weathering, Tue. p.m., Room D 
Thiemens M. H. • Stars, Stardust and Isotope Anomalies. Thu. p.m., Room A Walker R. J.• Asteroid and Planetary Core .... Thu. a.m .• Room D 
Thomas K. L. • Interplanetary Dust ... Posters. Thu. p.m .. LPI Walker R.M. Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A 
Thomas K. L. Interplanetary Dust: Lab. Studies ... , Wed. a.m .. Room A WalkerR. M. lnlerplanetary Dust Lab. Studies .... Wed. a.m., Room A 
Thomas P. C. Exploration Posters. Thu. p.m .• LPI WangJ.• CAls. Fri. a.m .• Room A 
Thompson C. M. Chicxulub, KT Boundmy ... Impact Ejecta. Tue. a.m., Room C Wang M.•S. Differentiated Meteorites Posters. Tue. p.m .. LPI 
Thompson T. w.• Venus Resuifacing and Tectonics, Tue. a.m., Room B Wanke H. Martian Meteorites and Volatiles, Tue. p.m .. Room A 
Thompson W. R. Galileo Eanh/Moon Results, Tue. p.m .. Room C Warren P. H.• Large Impact Events: Theory & Obscl'\I., Tue. p.m .. Room C 
Thom K. S. Meteorites: Therm . ... Posters. Thu. p.m., LPI Warren P. H.• Moon Rocks, Wed. a.m .• Room C 
Thornhill G. D. Mars: GeolJGeophy. Processes Posters, Thu. p.m., LPI Wasilewski P. J.• Solar System Origins .• Mon. a.m., Room C 

r-- Titov D. V. Mars: Surface and Atmos. Processes, Thu. a.m .• Room B Wasscrburg G. J.• Stars, Stardust and Isotope Anomalies, Thu. p.m., Room A 
� Tokkonen T. Venus ... Global Synthesis Posters. Tue. p.m .. LPI Wasscrburg G. J. Asten>id and Planetary Con: ... , Thu. a.m .• Room D 
z: - TompkinsS.• Lunar Geology, Thu. a.m .. Room C Wasscrburg G. J. Martian Meteorites and Volatiles. Tue. p.m .. Room A 
,. Tonks W.B. Impact Cratering ... Metamorphism Posters, Tue. p.m .. LPI Wasserburg G. J. CAls, Fri. a.m .• Room A 
> Torigoe N. Moon Rocks, Wed. a.m., Room C Wasscrburg G. J. Basaltic Achondrites, Mon. a.m .• Room A '"' 

Torigoye N.• Moon Rocks, Wed. a.m .• Room C Wasson J. T. Asteroid and Planetary Core ... , Thu. a.m .• Room D 
,:, 

T1lll11Anen T . Venus ... Global Synthesis Posters. Tue. p.m .• LPI Wasson J. T.• Heat Sources for Chondrule/CAI Melting. Fri. a.m., Room A 
.... Torson J. Galileo Earth/Moon Results, Tue. p.m .. Room C Wasylenki L. E. • Manian Meteorites and Volatiles, Tue. p.m .• Room A ... 
> Treiman A. H. • Martian Meleorites and Volatiles, Tue. p.m., Room A Watson L L.• Martian Meteorites and Volatiles. Tue. p.m .• Room A 
:a:: 

Tribaudino M . Meteorites: Therm . ... Posters, Thu. p.m .• LPI WauersT. R.• Mars: Tectonism and Volcanism, Wed. p.m .• Room B ... 
- Trombka J. I.• Future Lunar Exploration, Thu. p.m .• Room C Watts A.J. Impact Cratering ... Melamorphism Posters, Tue. p.m .• LPI 
> 

Tnibctskaya I. A. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI WebcrE. T. Basaltic Achondritcs, Mon. a.m., RIX)m A ,. 
- Tsou P. Interplanetary Dusi ... Posters, Thu. p.m., LPI Weidenschilling S. J. Solar Sys1em Origins., Mon. a.m .• Room C 

Tufts B. R. Outer Solar System Posters, Thu. p.m .• LPI Weigel A. Primitive Achondrites, Tue. a.m .• Room A 
z 

Turcone D. L. • Geology of Venus: Tribute to V. Barsukov, Mon. am .• Room B Weisberg M. K. Undifferentiated Mcteori1es Posters. Thu. p.m .• LPI -
C Turcotte D. L. Venus; Volcanoes & Weathering Posters. Tue. p.m .• LPI Weisberg M. K. Carbonaceous Chondrites and Chondniles, Thu. a.m .. Room A 

Tyburczy J. A. Chicxulub. KT Boundary ... Posters. Tue. p.m., LPI Weisberg M. K. • Ordinary and Enstatile Chondri1es, Wed. p.m .• Room A :z 
> TylerG. L. Venus Resuifacing and Tectonics. Tue. a.m .. Room B Weisberg M. K. Primitive Achondrites. Tue. a.m., Room A 
-- Ulamec S. Comets and Asteroids Posters, Thu. p.m., LPI Weissman P. R. Galileo Earth/Moon Resulls. Tue. p.m .. Room C 
0 

Ulyanov A. A. Undifferentiated Meteorites Posters, Thu. p.m., LPI WeitzC.M. Venus Volcanism and Geology Posters, Tue. p.m .• LPI a: 

Unutia•Fucugauchi J. • Ch ic,iulub, KT Boundary ... Impact Ejecta, Tue. am., Room C WeitzC.M.• Venus Volcanism, Mon. p.m •• Room B 
-

Utashima M. Exploration Posters. Thu. p.m .• LPI Wenrich M. L. • Martian Surface Mineral. & Spectroscopy, Wed. a.m., R1x>m B c::: 
,- Vander AuweraJ. Lunar Samples Posters, Thu. p.m., LPI Wentworth S. J. Lunar Volcanic Glasses and Regolith, Wed. p.m., Room C 

Vander Wood T. B . Interplanetary Dust ... Posters, Thu. p.m .• LPI Wentworth S. J. Differentiated Meteorites Posters. Tue. p.m., LPI ... - VttderG.J. Outer Solar System. Thu. p.m., Room B Wentworth S. J. Lunar Samples Posters. Thu. p.m .• LPI -
'"' Verchovsky A. B. • Stars, Stardust and Isotope Anomalies, Thu. p.m .• Room A Wetherill G. W. Solar, Cosmic Ray ... Studies. Mon. p.m., Room A 

Vesclova G. V. Mars Surface Mineralogy ... Posters, Thu. p.m .• LP! Wetherill G. W. • Solar System Origins., Mon. a.m .• R,x,m C 
Veverta J. Comets and Asten>ids. Fri. a.m .• Room B Wichman R. W. Venus Craters Posters, Tue. p.m .• LP! 

Veverta J. Lunar Geology, Thu. a.m., Room C Wiec7.0rek M. A. Lunar Geiilogy, Thu. a.m., Room C 

Vickery A. M .• Large Impact Events: Theory & Obscrv., Tue. p.m., Room C WiCC7.0rek M. A. Impact Cratering .•• Metamorphism Posters, Tue. p.m., LPI 

Vilas F. Comets and Asteroids Posters. Thu. p.m .• LPI WielerR.• Solar. Cosmic Ray ... Studies. Mon. p.m .• R1x>m A 

Vilas F.• Comets and Asteroids. Fri. a.m .. Room B Wicsmann H. M1xm Rocks. Wed. a.m .• Room C 

Vistiscn L Mars Surface Mineralogy ... Posters, Thu. p.m .. LPI Williams D.A. Galileo Earth/Moon Results, Tue. p.m., Room C 

Vistisen L. Differentiated Meteorites Posters. Tue. p.m., LPI Williams D. A. Lunar Remote Sensing Posters. Thu. p.m .• LPI 

Vogt S. Cosmic Ray ... Orbits Posters, Tue. p.m .• LPI Williams D. B. Ordinary and Enstatile Chondrites, Wed. p.m., R1x>m A 

Vondrak R. R. Exploration Posters, Thu. p.m., LP) Williams D. R. • Solar, Cosmic Ray ... S1udies. Mon. p.m., Room A 

Vorder Bruegge R. W. Exploration Posters, Thu. p.m., LPI Williams R. S. Jr. Venus Volcanism, M<m. p.m .• Room B 

WackerJ. F. Cosmic Ray ... Orbits Posters, Tue. p.m., LPI WilliarnsS. N. Mars: Tc:ctonism and Volcanism, Wed. p.m., Room B 

Wadhwa M.• Manian Meteorites and Volatiles, Tue. p.m., Room A Will sE. L  Exploration Posters, Thu. p.m .• LPI 

Wagner J. R. Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI Wilson L• Asteroid and Planclal}' Core ... , Thu. a.m., Room D 
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Venus Volcanism, Mon. p.m., Room B 
Lunar Geology, Thu. a.m., Room C 
Venus: Volcanoes & Weathering Posters, Tue. p.m., LPI 
Mars: Gcol/Gcophy. Processes Poslers, Thu. p.m., LPI 
Remote Sensing/Space Wealhering Posters, Tue. p.m., LPI 
Venus ... Global Synthesis PoSlers, Tue. p.m., LPI 
Exploration Posters, Thu. p.m., LPI 
Venus Gravity ... Mars Geophysics, Tue. p.m., Room B 
Solar Syslems Origin Posters, Tue. p.m., LPI 
Manson: The Hole and Shocking Story, Mon. p.m., Room C 
Ordinary and Enstatile Chondrites, Wed. p.m., Room A 
Impact Cratering ... Metamorphism Posters, Tue. p.m .. LPI 
Venus Resurfacing and Tectonics, Tue. a.m., Room B 
Venus Craters Poslers, Tue. p.m., LPI 
Outer Solar System Posters, Thu. p.m., LPI 
Differentiated Meteorites Posters, Tue. p.m., LPI 
Carbonaceous Chondritcs and Chondl\lles, Thu. a.m., Room A 
Martian Meteorites and Volatiles, Tue. p.m., Room A 
Mars: Tectonism and Volcanism, Wed. p.m., Room B 
Interplanetary Dust ... Posters, Thu. p.m., LPI 
Mars Surface Mineralogy ... Posters, Thu. p.m., LP! 
Martian Geomorphology, Tue. p.m., Room D 
Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
Solar, Cosmic Ray ... Studies, Mon. p.m., Room A 
Impact Cratering ... Metamorphism Posters, Tue. p.m., LPI 
Ordinary and Enstalilc Chondrilcs, Wed. p.m., Room A 
Moon Rocks, Wed. a.m., Room C 
Ordinary and Enstalile Chondriles, Wed. p.m., Room A 
Meteorites: Thcnn . ... Posters, Thu. p.m., LPI 
Stars, Stardust and lsolope Anomalies, Thu. p.m., Room A 

York D. 
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Impact Cralering and Shock Metamorphism, Mon. a.m., Room D 
Terreslrial Studies Posters, Tue. p.m., LPI 
Stars, Stnrdusl and Isotope Anomalies, Thu. p.m., R<x>m A 
Comets and Asteroids Posters, Thu. p.m., LPI 
Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A 
Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A 
Manson: The Hole and Shocking S1ory, Mon. p.m., Room C 
Mars: Surface and Almos. Processes, Thu. a.m., Room B 
Ordinary and Ens1ati1e Chondritcs, Wed. p.m., Room.A 
Asteroid and Planetary Core ... , Thu. a.m., Room D 
Mars: Tectonism and Volcanism, Wed. p.m., Room B 
Mars: Gcol/Geophy. Processes Posters, Thu. p.m .. LPI 
Venus Volcanism, Mon. p.m., Room B 
Venus Volcanism and Geology Posters, Tue. p.m., LPI 
Stars, S1ardus1 and Isotope Anomalies, Thu. p.m., Room A 
Asteroid and Planelary Core ... , Thu. a.m., Room D 
Comets and Asteroids. Fri. a.m., Room B 
Carbonaceous Chondrites and Chondl\lles, Thu. a.m., Room A 
Comets and Asteroids Pos1ers, Thu. p.m., LPI 
Undifferentialed Meleoritcs Posters, Thu. p.m., LPI 
Interplanetary Dust: Lab. Studies ... , Wed. a.m., Room A 
Differentiated Meteorites Poslers, Tue. p.m., LPI 
Interplanetary Dust ... Pos1ers, Thu. p.m., LPI 
Mars Surface Mineralogy ... Posters, Thu. p.m., LPI 
Solar, Cosmic Rny ... Studies, Mon. p.m., Room A 
Cosmic Ray ... Orbits Posters, Tue. p.m., LPI 
Venus Volcanism, Mon. p.m., Room B 
Venus Gravity ... Mars Geophysics, Tue. p.m., Room B 
Mars: Tectonism and Volcanism, Wed. p.m., Room B 
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