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Lunar ancl Blanetary Science Conference XX 

The TWENTIETH LUNAR AND 
PLANETARY SCIENCE CONFERENCE will begin Sunday March 12 at 6:00 p.m. wfth registration and an open house at the Lunan.and Planetary Institute. The pre• registration fee for the conference is $40.00 for all attendees except students with student ID's who may register for $20.00; there will be a late fee of $10.00 assessed for all registrations received after March 6, intluding those received during the conference. A shuttle bus will run between NASA area hotels and the LPI from 5:45 10:00 p.m. Registration will continue throughout the conference on the 2nd floor of the Gilruth Center at the Johnson Space Center. All conference activities, technical sessions, exhibits, poster sessions, etc , unless otherwise listed, will be at the Gilru1h Center. From a total of 643 abstracts accepted for pubhcation in lunar and Planetan Science XX, the Program Committee has constructed 28 technical sessions and I special session. The general structure of the program is as follows: 
MONDAY AM, MARCH 13 • Mars Remote Sensing • Chondrules and Ordinary Chondrites • Cosmic Dust I MONDAY PM, MARCH 13 • Mars Remote Sensing Volcamsm • Carbonaceous Chondntes • Shock Metamorphism and Terre�trial Craters • Planetary Differentiation (Bldg. 30 auditorium) TLESDAY AM, MARCH 14 • Mars Geology • Bholghati and Angrite Con�ortia Plus Pallaslles • Cosmic Dust II and Interstellar Grams Dust 

13-17 March 1989 TUESDAY PM, MARCH 14 • Mars: Water, Canyons, and Life • Ureilites, Ungrouped Chondrites and Nebular Processes • Lunar Geology, Processes and Resources TUESDAY EVENING, MARCH 14 • NASA Opportunities m Solar System Exploration (Bldg. 2 auditorium) WEDNESDAY AM, MARCH 15 • Venus Geophysics • CAls • Nature and Effects of Impact Cratering WEDNESDAY PM, MARCH 15, SPECIAL SESSION • 20th Anniversary Plenary Review (Bldg. 2 auditorium) THURSDAY AM, MARCH 16 • Venus Geology • SNCs, HEDs, and Fellow Travelers • Regohth and Cosmic Rays 

THURSDAYPM,MARCH l6 • Origin and Crystallization of Mare Basalts and Asteroids and Small Bodies • Chemical and Isotopic Characteristics of Solar System Material • Planetary Physics FRIDAY AM, MARCH 17 • Magma Evolution in the Lunar Highlands • Planetary Accretion • Outer Solar System 
The preliminary program included in this issue reflects plans for the conference as they exist early in February. Minor changes may yet occur before the Conference itself (see Appendix to this Bulletin) 
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Conference Mighlights and 
Periptier.al Meetings 

Posters entered in the Technical Poster Session will be highlighted Monday, Tuesday, and Thursday of the Conference in the Gilruth Center. Approximately 30 posters will be displayed each day. Authors wiH be available for discussion from 5:00-6:30 p.m. on these days, during which time complimentary keg beer and soft drinks will be served. The on-line and remote access capabilities of the interrelated database systems in use at the LPI will be displayed in the coffee area of the Gilruth center during regular conference hours. These databases include the Geophysical Data Facility (GDF) and the Bibliographic Search Service (BSS) developed and maintained by the LPI, as well as the Image Retrieval and Processing System (IRPS) sponsored by Washington University, which includes the Planetary Image and Cartography System (PICS) created by USGS Flagstaff. The Combined Publishers Exhibit will be on display in the coffee area of the Gilruth Center from Monday through Friday noon. Several publishers have already indicated an intent to participate, including Annual Reviews, Inc., American Geophysical Union, Springer-Verlag, Taylor & Francis, Macmillan Trade Books, and The University of Arizona Press. 
Tuesday - March 14 There will be an evening session held in the Bldg. 2 auditorium entitled "NASA Opportunities in Solar System Exploration." Wednesday - March IS A JSC Astronomer's Brownbag Lunch Club seminar will be held in the Conference Room (Room 193) of Building 31 at noon. Jim Oberg will be presenting a talk entitled "Soviet Shuttle Update." The Planetary Meetings Steering Committee (PMSC) will hold a meeting at noon in the Blue Room of the LPI. Members of the committee should contact Pam Jones, LPI Projects Office, at 7 13-486-2150 for additional information. There will be a banquet held this.year at the South Shore Harbour Hotel and Conference Center. Tickets for the banquet are $25 or $15 for students. The speaker will be George Mueller, who was the Associate Administrator for Manned Space Flight at NASA Headquarters 
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during the Apollo era. The banquet begins at 7:00 and a cash bar will be open starting at 6:00. Shuttle service will be provided from the other area hotels to the South Shore Harbour Hotel. Thursday - March 16 The Lunar and Planetary Science Conference Forum convened by the PMSC will be held at noon in Room 104 of the Gilruth Center. The Forum provides a session where conference participants can openly express and discuss mutual concerns. Suggestions for issues to be placed before the Forum are solicited. Questions, comments, and suggestions should be sent to the LPSC Forum, c(o LPI Projects Office, so tnat they can be included in the summary and agenda for the Forum. The Planetary Society, in cooperation with NASA, is sponsoring a symposium entitled "Current Questions on Planetary Exploration." This event will be held from 8 to 10 p.m. in the Building 2 auditorium. The panelists will include Louis Friedman, James W. Head, Michael B. Duke, Valery Barsukov, Mikhail Marov, and Lev Mukhin. Attendance is free, but tickets must be obtained beforehand from the Planetary Society. To obtain tickets, please write to the Planetary Society, Re: Houston Event, 65 N. Catalina Ave., Pasadena, CA 91 106 or call 8 18-793-5100. 
Abstracts Lunar and Planetary Science XX A staple-bound copy of abstracts will be sent before the conference to the corresponding author of an abstract. No copies will be sent to foreign authors this year unless the author has prepaid for the cost of shipping. Due to time constraints in our printing schedule and to budgetary constraints on postage, a limited number of copies to the same institution will be mailed. It is suggested that these copies be shared among the author's colleagues. Abstract volumes will be distributed to all conference attendees. For those who cannot attend the conference but wish to have the abstracts, a supply will be available after the conference at the cost of shipping and handling. Refer to the order form included in this Bulletin and mail with payment to the LPI Order Department. 

en-line 20th 
L�Se Program 

To access the online program, use either the NASA/SPAN network, NASA NPSS (NASA Packet Switching System) access, or dial in direct. When using NASA/ SPAN, the node name for the LPI VAX is 
LP/::. Direct dial phone lines are 7 I 3�486-8214 or 713-486-9782. When connection is made, use the following directions: USERNAME: Program PASSWORD: LPI You will then get the usual "welcome" to the system and a menu of options wiU be displayed. 

20TH LPSC PROGRAM ONLINE Select the routine you wish to use by entering its lettt r below A. AUTHOR SPEAKER NAME B. SESSION C. TOPIC {TITLE KEYWORDS) G. QUIT (EXIT ROUTINE) 
A series of menus and prompts will cue you lo the appropriate way to access the various aspects of the program. We hope this innovative way of presenting the program to the community almost at the same time if is formed will assist you in planning your travel arrangements and other appointments that you may wish to make. If you have difficulty in accessing the LPI computer, please contact Kinpong Leung, LPI Computer Systems Manager, at 7 13· 486-2165, [KLEt:NG/NASA) (on NASAMAIL), or LPI::LEUNG (on SPAN). 
rhc LU"!AR A�O PLANETARY 

INFORMATION BULLETIN is published three 
times a year by the Lunar and Planetarv 
Institute. 3303 NASA Road One, Houston. 
Texas. 11058-4399 

I-ran Waranms. Et/110,. 

Ed,tonal and production support we1e provided 
by the Publications Set\ ices Department at the 
I Pl. 

Cop} deadline for the May issue of the Bullnin 
1s Apnl 17, 1989. Send information of 
announcements to be included to the I Pl 
Publications Office. 1303 N A!>A Road One. 
Houston. r X 77058-4399. 

LPIB No. 52 

ll 

II 



19th Prioceeaings 
Or:dering Information 

Publication of 
20th Proceedings The Proceedings of the Twentieth LPSC will be published as a hard cover book and is planned to be a joint venture between the LPI and a major book publisher. Graham Ryder and Buck Sharpton have agreed to serve as co-editors and will be assisted by a team of distinguished associate editors. 

Published by Cambridge University Press and the Lunar and Planetary Institute 
The Proceedings of the Nineteenth Limar 

and Planetary Science Conference is a volume of papers including original research and reviews of current interest in the planetary sciences. This book incorporates, but is not limited to, material from the Nineteenth Lunar and Planetary Science Conference held at the NASA Johnson Space Center, Houston, Texas, in March 1988. The LPSC has been convened annually since 1970, and is one of the most important forums for research in planetary science. It thus represents a broad spectrum of disciplines and interests. This year's Proceedings are edited by Dr. Graham Ryder and Dr. Virgil L. Sharpton. Topics range from plans to build an inhabited lunar base, to tectonic processes on Venus, to the geochemical distinctions between the Earth and the Moon and how they might be used to determine the origin of the Moon, to the effect of impact events on the Earth. The volume also contains papers on meteorites, comets, cosmic dust, solar system geochemistry, geology and petrology of the Moon and other planets, and a large section on impact cratering studies. The 
Proceedings are considered a prestigious publication, and the papers comprising it are reviewed with the rigor of an -academic journal. This volume should be of interest to researchers and their graduate students in all lunar and planetary programs, particularly workers in petrology, geochemistry, geophysics, geology, and astronomy. 
Proc•eedings of the Nineteenth Lunar and 

Planetary Science Conference Edited by Lunar and Planetary Institute/ Graham Ryder and Virgil L. Sharpton ISBN O 521 37409-X 784 pages SIOO 65£ Publication date: March 1989 
Also available: 
Proceedings of the Eighteenth Lunar and 

Planetary Science Conference Edited by l,unar and Planetary lnstitutef' Graham Ryder ISBN 0-521 35090,5 753 pages $65A60£ Published: March 1988 
LPIB No. 52 

The deadline for submission of manuscripts to the Twentieth Proceedings 

These books may be ordered from Cambridge University Press, Order Department, 510 North Avenue, New Rochelle, NY 10801 (Phone: 800-872-7423 or 914-235-0300). Outside of North America, please order from Cambridge University Press, Customer Services Department, Edinburgh Building, Shaftesbury Road, Cambridge CB2 2RU, U.K. (Phone: 223 312393). 
is May 26, 1989. Full information, including detailed instructions- for prospective authors, will be available at the registration desk. Please contact LP! Publications at 7 13-486-2188 for more information. 
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USB� Establishes 
New Initiatives Office At the recently held Universities Space Research Association (USRA) Strategic Development retreat it became clear that a need exists for heightened public awareness and understanding of USRA and its national research centers. Partially in response to thi� situation, USRA has established a New Initiatives Office to be houseclat the Lunar and Planetary lns1i11.1te. To head this new office, Nancy Wood, former executive director of The Space Foundation, has been appointed to the post of Special Assistant to the President of USRA. One of her first responsibilities will be to enhance and expand the research capabilities of the USRA facilities in Houston. which include the LPI, the Division of Space Biomedicine, and the Universities Advanced Design Program. Ms. Wood comes to this position with a long history of interest in and involvement with the space program and related activities. For eight years she has directed the Space Business Roundtable and the fellowship programs of The Space Foundation. She serves on the executive committee of the IO00-member Houston Chapter of American Institute of Aeronautics and Astronautics. Her professional affiliatjons include Fellow of the British Interplanetary Society and Associate Fellow of AIAA, and membership in Women in Aerospace, American Astronautical Society, Planetary Society. and the Astronomical Society of the Pacific. Wood will be ably assisted by the new Executive Secretary to the New Initiatives Office, Joan Wade, who brings a unique background to this position. Wade was formerly Executive Secretary to the Director oflResearch and Development and the Vice President of Engineering and Technology of Vetco Gray, Inc. In addition, she has a professional background in government, as City Councilwoman of Nassau Bay for five years. Congressional Aide to a U.S. Senator, and office manager 10 a U.S. Representative. Her professional competence combines with an understanding of the requirements of international space research to make her a welcome addition to the USRA space research support staff. The latest addition to the New Initiatives program is Beth Williams, who has been appointed by the LPI as Consultant to the Director's Office. Williams, who was married to the late astronaut C. C. Williams. has been an area resident for 25 years. Her function is to assist the LPI Director and the New Initiatives Office in developing local education programs and related tasks and increasing public awareness of the LP! as a whole. Her knowledge of the area as well as her wide­ranging circle of acquaintances serve to make her an excellent choice for this task. Anyone desiring further information regarding the New Initiatives Office should contact Nancy Wood at 713-486-2196 or the LPI Director's Office at 713-486-2180. 
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Meetings 

Microsymposium 9 

The ninth in a series of small symposia 
organized under the auspices of the Brown 
University-V. I. Vernadsky Institute 
(ASUSSR) institution-to-institution 
agreement, and including representatives 
from the Institute of Space Research (IKI) 
and several other institutions of the Soviet 
Academy of Sciences, will be held at 
Brown University, March 20 22, 1989. The 
meeting is entitled "Recent Scientific 
Results and Future Plans in the 
Exploration of the Solar System 
(Microsymposium 9)" and the co­
conveners are V. L. Barsukov and James 
W. Head. Topics will include: 

Venus Volcanism: Processes and Deposits 
Volcanism is clearly an important 

process on Venus, but how does it manifest 
itself, what is its contribution to heat loss, 
what are the rates of volcanism today, 
what are the implications of volcanism for 
geochemical cycles of volatiles, and where 
does Venus display presently active 
volcanism? 
Venus Tectonics and Interior Dynamics 

Data from Venera 15/ 16  and other 
sources revealed a wide variety of tectonic 
deformation, and previous discussions 
have focused on several possible 
mechanisms for interior dynamics and 
surface deformation (hot spots, spreading, 
conduction, convection, etc.). In this 
session, attention will be focused on the 
nature of surface deformation and how it 
may be linked to the nature and dynamics 
of the interior of Venus. 
Venus Science: A Pre-Magellan View 

Magellan will be launched in April 1989 
and will begin returning data in 1 990. The 
purpose of this discussion session is to 
outline the significant questions that the 
global high-resolution data from Magellan 
will help resolve. Emphasis will be placed 
on what we have learned from Venera, 
Pioneer-Venus, Arecibo/ Goldstone, and 
other data, and how the analysis of these 
data have focused our attention on specif(c 
problems to be tested by Magellan Mission 
results. 
Scientific Problems and Objectives for 
Lunar Exploration 

The Moon is the cornerstone for our 
understanding of processes in the early 
history of the solar system. Scientific 
attention is again focusing on the Moon 
with Galileo encounters in 1990 and 1 992, 
and interest on the part of the U.S.S.R. 
and the U.S. in missions to the Moon in 
the 1990s. This session will focus on recent 
data and scientific questions for future 
missions. 
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Nature, Origin, and Evolution of Phobos: 
The Pre-Encounter View 

The Phobos Mission will encounter 
Phobos this spring, and this session will 
offer an opportunity to summarize existing 
knowledge about Phobos and to discuss 
the important questions that the mission 
will help resolve. Several Soviet and 
French investigators and Phobos IDSs will 
participate. 
Mars Stratigraphy, History, and Science 
Objectives for Future Exploration 

The recent opposition of Mars and the 
Phobos Mission offer new regional data 
for the surface of Mars. This session will 
emphasize recent scientific results and the 
scientific questions associated with future 
Mars exploration, including possible 
sample return missions. The theme of this 
session will be the stratigraphy of Mars, 
the history of reservoirs of fine-grained 
material and volatiles, the important 
scientific questions relating to the major 
stages in the atmospheric and geologic 
evolution of Mars, and recent Soviet 
thinking on the biological evolution of 
Mars. 

For more information on this meeting, 
please contact Jim Head at 401-863-2526 
or Angel Hilliard at 401-863-2436. 

Lunar Polar Probe 
Conference Scheduled 

Prior to LPSC 

The Houston Space Society is planning 
the Lunar Polar Probe Conference to be 
held in Houston on March 1 1  and 12, the 
two days immediately precediog the 20th 
LPSC. The conference is intended to 
formatize plans for the development, 
funding, and launch of a small satellite to 
explore the polar regions of the Moon. 
The weekend conference will be held at the 
Nassau Bay Hilton, located across the 
street from the LP! and the Johnson Space 
Center. Attendance is open to members of 
the general pubhc with an interest in space, 
and the registration fee is $ 15. A banquet 
will be held on Saturday, March 1 1 ,  and 
the cost for attending is $25 per person. 
Guest speakers at the conference will 
include Dr. Wendell Mendell of the NASA 
Johnson Space Center. General 
information will be discussed in a series of 
panels on Saturday followed by workshop 
sessions and a press conference on Sunday, 
More information on the conference may 
be obtained from Howard Stringer (713 
183 1 1 8 1 )  or James Davidson (7 1 3-643-
6373), or by writing the Houston Space 
Society at P.O. Bo-x 266 15 1 ,  Houston. TX 
77.207-6 15 1 . 

International Congress 
to Draw Top Earth 
Scientists to U.S. 

An international gatherinij of over 6000 
earth scientists will convene in 
Washington, D.C., during July 1989 for 
the prestigi,ous 28th International 
Geological Congress. The I GC providei. a 
forum for the world's foremost 
geoscientists to present state-of•the- art 
findings and exchange ideas on topics 
ranging from research on earthquakes and 
volcanoes to the recovery of oil and water. 

The last IGC was held in 1984 in 
Moscow and previously in 1980 in Paris, 
the site of the first JGC in 1878. The July 
9 14 meeting at the Washington 
Convention Center marks only the third 
time in its history that the United States 
will host the meeting. The last U.S. 
meeting of the IGC was in 1933. 

The attendees will include earth 
scientists and researchers from the energy 
and minerals exploration industry, federal 
agencies, geological survey, and academic 
mslitu11ons. The scientific credentials of 
the Congress are underscored by more 
than 3000 oral presentations, over 100 pre• 
and post-Congress field trips to explore 
geology from Antarctica to Alaska, and 
more than 50 short courses and 
workshops. 

Two major colloquia will highlight tht 
20th anniversary of the Apollo 1 1  lunar 
ianding and provide an assessment of 
world natural resources. Other symposium 
sessions will include the latest research on 
the influence of extraterrestrial impact 
phenomena on the course of geologic 
history, including the death of the 
dinosaurs and other species; new tools and 
frontiers in the exploration for oil and gas; 
energy and mineral resources of the 
Circum-Paqfic region; advances in 
earthquake prediction; hydrogeology; and 
rate and frequence of volcanic eruptions. 

Hosts for the IGC, held in collaboration 
and under sponsorship of the International 
Union of Geological Sciences, are the U.S. 
Geological Survey and the U.S. National 
Academy of Sciences, working in 
cooperation with major U.S. earth science 
societies and industry organizations on 
behalf of the entire U.S. earth science 
communitv. 

for furi"her information contact: 
Dr. Bruce Hanshaw 
Secretary General 

28th IGC 
P.O. Box 1001 

Herndol\, VA 22010-1001 
703-648•6053 
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Venus Geoscience 
T!utorials and 
Workshops 

The NASA PGG Program and Magellan Project has encouraged the organization of several LP I -sponsored tutorials andtor workshops on Venus geoscience to take place between the spring of 1989 and the start of Venus mapping by Magellan, which is scheduled for July 1990. The major objectives of these tutorials and workshops will be to ( I )  summarize for the_iilanetary geoscience community the rapidly evolving state of our knowledge of the surface and geology geophysics of Venus, (2) prepare the community for the extremely large Venus geoscience "data dump" expected from Magellan, and (3) discuss mapping standards and provide early training in "radar geology" mapping in support of NASA's formal Venus Geologic Mapping Program, to begin after the Magellan mission in the early 1990s. Joseph Boyce, NASA Program Scientist Planetary Geosciences, has asked Gerald G. Schaber of the U.S. Geological Survey in Flagstaff to supervise the planning and organization of the first Venus Geoscience Tutorial (and associated Venus Geologic Mapping Workshop) to be held June 12�15, 1989 at the U.S.G.S. Field Center in Flagstaff, Ari10na. A first announcement regarding the Venus tutorial and mapping workshop has already been mailed. Anyone desiring a copy of this announcement or 10 be added to the mailing list should contact Pam Jones at the LPI (7 13-486-2150). For additional information, contact Pam Jones or Gerry Schaber (602-257-7485; FTS 765-74 85). 
Change in 

Meeting Location The conference on "The Sun in Time" is to be held in Tucson, Arizona, M arch 6 1 0, 1989, the week before the Lunar and Planetary Science Conference. Please note that this conference was originally scheduled to be held in Monterey, California, but due to administrative difficulties 1t was necessary to move it to Tucson. The new location of the conference 1s the Tucson Hilton East, 7600 E. Broadway. For further information, please contact Mildred S. M atthews, University of Arizona, at 602-621 -2902. 
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t f 11 Publications 

Engineering, Construction and 
Operations in Space 

Edilecl hy Stell'art W Johnson and John P. Wetzel A new book relating to space activities and lunar bases has been published by the American Society of Civil Engineers. This volume, the Proceedings of the Space 88 Conference held in Albuquerque, New Mexico, contains 1 25 papers providing in-depth discussions of space policy, extraterrestrial basing, space stations and orbiting structures, lunar surface construction and operations, lunar base design, martian basing, space environmental effects, role of space station technology, and other areas of special interest. To obtain a copy, write to American Society of Civil Engineers 345 East 47th Street New York, NY 1 0017 2 1 2-705-7538 Library of Congress Catalog Card No. 88-2 I 760 ISRN 0-97262-67 1 -7 1988, 1 349 pages, softcover, $98 U.S. 

Science for Cllildren: 
Resources for Teachers This new publication is a guide designed to assist those who are working to improve elementary science education. The materials described here are recommended because they provide outstanding support for carrying out effective hands-on, inquiry-based programs. Science for Children has been prepared by the National Science Resources Center. a joint effort of the National Academy of Sciences and the Smithsonian Institution. The guide is divided into three major sections: Curriculum Materials, Supplementary Resources, and Sources of Information and Assistance. A brief description of each item is included along with the address, phone contact, scope of the material. and price. It is divided by subject and contains several indexes to allow access to the information in a number of ways. This guide should be available to every elementary teacher who is introducing science into the curriculum for the first time or to the experienced science teacher who is looking for new ideas and materials, as the guide can save a lot of time and effort in locating materials and evaluating them. The 176-pagc guide is available from: National Academy of Sciences Press 2102 Constitution Avenue N.W. Washington DC 20007-5575 The price is $7.95 for a single copy. $6.50 for 2 to 9 copies, and $4.95 for 1 0  or more copies; VISA Mastercard American Express is accepted . 
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Rublications 

National Space Societv. 
Launches New Publicafian 

Students and senior citizens receive a 
special :mbsctiption rate of $ 1 8, and the 
rate for educators is $20. Advertising will 
be accepted and media kits are available 
upon request. 

The National Space Society, a nonprofit 
organization that actively promotes space 
exploration, will publish a new monthly 
space magazine beginning in January 1 989 
entitled Ad Astra, which is Latin for "To 
The Stars." Editorial topics planned for 
Ad Astra during 1 989 include articles on 
Space Station "Freedom," updates on 
shuttle missions, Mars exploration, the 
politics of space, superconductivity in 
space, commercial space, international 
programs, life sciences, remote sensing, 
space probes and satellites, spinoffs, 
missions of tomorrow, and interviews, plus 
all the latest activities of the National 
Space Society. 

The National Space Society, founded by 
a merger between the National Space 
Institute and the L5 Society, is one of the 
foremost civilian space advocacy groups in 
the world. Headquartered in Washington, 
D.C., the National Space Society has more 
than 20,000 members and 100 chapters 
worldwide. For more information, contact: 

Subscriptions to Ad Astra are available 
for $30 per year, and are a benefit of 
membership in the National Space Society. 

Kate McMains, Managing Editor 
National Space Society 

922 Pennsylvania Ave., S.E. 
Washington, DC 20003 

202-543-3991 
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Mor:e Volumes P-ublished in Isaac 
Asimov's Libraliy of the Universe 

When the first volume of Isaac Asimov's Library of the Universe series was 
reviewed in this Bulletin m February 1988, we were very pleased with the excellence 
of the book. Now that 16 volumes of the series have been published, it is obvious 
that the quality of the series will be maintained throughout the entire 32-volume 
sequence. 

Publisher Gareth Stevens, Inc., working with Dr. Asimov, has selected a wide 
spectrum of astronomical time, events, and phenomena ranging from ancient 
astronomy to a book for the sun and each planet in our solar system, to quasars 
and black holes, space garbage, rockets and satellites, to U FOs, to future homes 
for human beings in space. 

They have worked with various space organizations to acquire powerful, 
instructive and beautiful imagery to create clear, elucidative illustrations for each 
book in the series. Each volume contains Asimov's special contribution of 
"Amazing Facts" and "Unexplained Mysteries," which are both provocative and 
fun. A "Fact File" is mcluded in the back matter of each book along with a 
glossary, guide for furt her reading, and, for children who wish to learn more, 
places to visit and write. An index appears m each book and Volume 33 will be a 
comprehensive index for the entire series. 

The books are designated for Grades 3 4 but should be of interest to children 
whose ages range from 6 1 2. Asimov writes in a friendly and insightful way that 
presents the science facts and concepts in simple, thoughtful language. 

The latest volumes in the set (volumes 1 1 - 16) include Anciem Astronomy, How 
was the Umverse Born?, Space Spotter's Guide, &rth: Our Home Base, Saturn: The 
Ringed Beauty, and Unidentified F/yfng Objects. Each of the books is priced at 
$9.95 and is library bound and cotton drill reinforced. 

To order or request more information on this much needed series of books for 
the elementary science student, contact; 

Gareth Stevens, Inc. 
7221 West Green Tree Road 

Milwaukee, WI 53223 
41 4-466-7550 Fran Waranius 
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New Materials 

Available from A.S.P. 

Catalog of Education Materials 
A new catalog from the nonprofit 

Astronomical Society of the Pacific 
features interesting materials about the 
exploration of the universe. It includes 
slide sets, a laser disk, and videotapes with 
the latest images from the world's largest 
telescopes and U.S. and Soviet space 
probes. Also featured are software 
packages for various home computers that 
can show the night sky in any orientation 
and simulate some of the techniques and 
principles of space flight. Posters, 
observing aids, audiotapes, and books to 
help youngsters learn about astronomy 
round out the 32-page catalog. To obtain a 
copy, please write to: 

Catalog Requests 
A.S.P. 

390 Ashton Ave. 
San Francisco, CA 941 12  

The Society would be grateful if you can 
include two first class stamps to help with 
the mailing costs. 

Moon Kit 
A new kit of slides and information 

about the Moon has been released by 
A.S.P. The 1 8  slides rn the kit show many 
different aspects of the Moon, including 
close•ups of dramatic craters, lava tubes, 
and mountains, as weH as a map of the far 
side of the Moon and photos from the 
Apollo 1 1  landing. The slides art. 
accompanied by a 24-page book with 
detailed captions, background 
information, projects, activities, and an 
introductory reading list,, Among the 
topics covered in the book are a guide to 
the phases of the Moon, explanations of 
the names of full moons (including "blue 
moon" and "harvest moon"), and a 
description of what it is like on the lu1Jar 
surface. The booklet also has fab(es of the 
automated and manned lunar probes and a 
chart for telling time by the Moon, 

The kit is ideal for teachers, students, 
and anyone interested in getting to know 
our planet's satellite more intimately. To 
order, send $24.45 (which includes postage 
and handling) to: 

A.S.P. 
Moon Kit Dept, NPK 

390 Ashton Ave. 
San Francisco, CA 941 1 2  

California residents should add sales tax. 
Orders from outside the U.S. should 
include $3.00 for additional postage. 
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ABSTRACTS of the Conference 

Prepayment (in $US) required on all foreign orders. 

To obtain abstracts enclose payment in U.S. dollars only (checks made out to LPI Order Dept.) 

XVIII 
1987 

NAME : 

No OF COPIES 
XIX 
1988 

ADDRESS : 

xx 
1 989 
(New) 

ORDER DEPARTMENT 
LUNAR AND PLANETARY INSTITUTE 

3303 NASA ROAD ONE 
HOUSTON TX 77058-4399 

COST/ 
COPY 

Mai ed to anywhere in the United States $7.00 

Mailed AIR BOOK RATE to 18  00 
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Telecommunications 

ILPI Library Information Center (LI€) 
eomputeli Accounts 

There are two LP! Library Information Center datasets available on-line. These are: Username: PATRON 
or Username: SEARCH Password (to either): LPI PATRON contains the on line card catalog, journals holdings, new arrivals, and a message facility for library users. SEARCH contains the Lunar and Planetary Bibliography, which has approximately 25,000 references to the lunar and planetary literature (only the Moon prior to 1 978). TO ACCESS: DIRECT DIAL: 7 1 3-486-9782 or 8214. This connection to the LPI VAX will give you the prompt Username. Enter PATRON or SEARCH as appropriate. Password on either account i s  LPI. NASA SPAN: SET HOST LPI:: Username prompts same as above. OM NET (SEARCH SERVICE ONLY): GOTO XDATA One Moment please .... Welcome to XDATA Connect me to: LPI.BSS APTER CONNECTING 10 SEARCH. A message will appear identifying the search service, giving you the choice to select a number of news items and ask DO YOU WISH TO CONTINUE (YOR N)? A "Y" response wil l begin the Search program sequence with a prompt for: 

A CCOUNT NAME: 
PASS WORD: As a beginning user, you may use the general account NEWUSER, password SEARCH. This is NOT a VAX Username prompt. REMEMBER: At any time you may type in the word HELP and you will receive on line instructions. Other important consider.:1tions the Boolean operators are: ampersand (&) to "and" terms together plus sign ( ) to "or" terms. A t this point you may NOT combine "and" and "or" in the same $earch statement. A sample search statement would be entered thus: 
8 

PH OBOS& DEIMOS 

This would result in a population in which both of these terms appear ei ther m tj tles or in the keywords. APOLLO ls+ APOLLO 16 Wouid result in a population in which either Apollo 15 or Apollo 16 appeart<.I iJ'I the citation. It is possible to refine your searche$ by using 99 in the date ranging statement. If 99 is typed for the year to begin and also for the year to end, then the next search statement will apply only to the search previously performed. For example· After obtaining a fil1= of the references with either Apollo 15 or Apollo 1 6, al tht: date-ranging feature type in 99 and 99 to both prompts, then structure another search statement. i.e., 1501 4+ 
1 6240 This would resuft in a search of the Apollo 15 Apollo 16 file for references with either of these two sample numbers You can get an idea of 1he size of the file created 1f you will say "no" to the prompt "DO YOU WANT CITATIONS PRINTED ON YOUR SCREEN." The computer automaticaily puts the citations retrieved into a file for you to scan or prmt out later By respond mg "no" you will get a year-by-year accounting of how many references were found as matches to your search statement, and a total number when it is fmished. Then to see the references you may use the PRTOUT command and follow the instructions for previewing references on the screen or to your printer. You may always get a list of the commands available by typing "HELP" or a� the command level answer "PROMPTS". Remember to "quit" when you are finished. For additional help or information call Stephen Tellier at 7 1 3  486-2191 o r  on NASAr SPAN LPI: :STEPHEN. 

Al- I I:R CO"\/NECTING TO PATRON: Menus and prompts wiU direct you to the indiv idual databases in this account. The same Boolean operators are ava� lable m Catalog as in SEARCH . At present searchfog the card catalog is sometimes a lengthy process . There are plans to upgrade soon 

SPAN Holds 
Last Meeting The Data Systems Users Work ing Group (DSUWG) was formed in 1 980 to provide guidance to NASA in the management of the Span Physics Analysis Network (SPAN). The most recent meeting of the DSUWG was held in Anaheim, California on October 24 26, 1988. It was attended by approximately 75 scientists and network managers. Ron Zwickl of the NOAA Environmental Research Laboratories chaired the meeting m Chairman Daniel Baker's absence. �PAN administr;1( 1on from the t -� and Europe gave presentation on SPAN operations. -1 here were presentation� on me\ of SPAN. including the transfer of "\/OAA images. access to SIMH/\D_ u�e b} ocean scientists. access to the National Oceanographic Data Center (NODC). and access to the San Diego Supercomputer Center (SDSC). One of the maJor i,�ues addre\�ed at this meeting was the merger of NA�/\\ D l·Cnet (SPAN) and TCP IP (\;SN) network user groups. Several presentations were given by the NSIPO (NASA Science Internet Project Office) and SP AN management to better inform the DSUWG on what the merger involved. Presentations included the future of science network ing for NASA as seen by NASA H eadquarters Code E and a report of the results of dual protocol testing_ A presentation by the NSIPO on its future plans helped the DSUWG attendees to better understand the relationship between SPAN, NSI, and NSN. The DSUWG's final decision was that the two users groups should mergct withrn the next year_ The details for the implementat10n of the merger will be worked out by representatives from each group and a new name will be decided upO:n. The next meeting of this group wiH be the first JOmt users grnup meeting. Security was another major topic di scussed at the DSUWG meeting. Pat Sisson. the SPAN Security Manager, ga\e a security overview, discussed the procedures for reporting security incidents, mentioned the technrques used to protect the NSSDC computers, and indicated that the NSSDC will develop a security "tool box" that will be useful to other SPAN system managers to protect their systems. She also discussed a new computer security law that affects all government and government-funded computer systems containing sensitive data. The new law requires the managers of the sy�tems to protect their data 
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The SPAN management team now includes an lnternetworking Manager, who 1s working on issues such as dual protocol testing, coordination with other wide-area networks, and the migration of SPAN to OSI (the International Standards Organization's Open System Interconnect). H e  is also working with others from H EPNET and Digital Equipment Company to develop a coordinated plan for the migration of SPAN and HEPNET to DECnet PH ASE V OSI. 
LPI Computer 

Access from Omnet Whether you're in Valparaiso, Indiana or Valparaiso. Chile, you can access the LPl's computers. International access is available on SCIENCEnet, an electronic mail network from Omnet, Inc. I.Pl databases currently available are the Geophysical Data Facility. the Lunar and Planetary Science Conference Program (option LP!} and the Bibliographic Search Service (option LPI.BSS). Others will be added soon. l o  access the LPI from a SCIENCEnet mailbox, just type: Command? Goto XDATA Connect me to: LPI (or LJ>I.BSS) LPI is JUSt one of the databases available. There's also Pinet (from the American Institute of Physics); ASTIS (from the Space Telescope Science Institute); A DC (the Astronomical Data Center of the National Space Science Data Center); and SIMBAD (Set of Identification�. Measurement�. and Bibliography for Astronomical Data of the Strasbourg Astronomical Data Centre; you must have an ID assigned by the Smithsonian Astrophysical Observatory to access SIM HAD). Many other databases oceanographic, climallc, polar are also a, ailable on SCI ENCE net. SCIENCEnet offers researchers access from most places m the world. Scientists in t\\ o experiment groups currently log on from three cont111ents. Electronic mailing hsts and many general and specific bulletin boards fac1htatc communication. from a SCIF NCEnet mailbox you can send mes�agc, to NASAmail, Plmail. Bitnct, Internet. SPAN. D1alcom. Easyhnk. and man� other systems. You can also �end telex and fax messages. For more information about SCI [NCI· net. write: Omnet, Inc. I 37 fonawandd St. Hoston. MA 02124 617 265-9230 
LPIB No. 52 

Telecommunications 
0SSA-SP-onsored 

NASA Science Internet Project 

The NASA Science Internet (NS!) project is sponsored by NASA's Office of Space Science and Applications (OSSA) and is responsible for providing networking services to OSSA-funded researchers worldwide. The NSI network infrastructure includes both SPAN (a DFCnet-based net) and NSN (TCPl, IP based). In addition, the NSI formally cooperates with non-NASA networks (i.e., NSF net or H EPnct) to provide additional connectivity. Plans for FY89 include the following: Meet all OSSA science communications requirements using SPAN, NSN, and other cooperating networks. Consolidate diverse networking activities into optimum design to improve both connectivity and interoperability and to reduce costs. Encourage international regional infrastructure (Pacific Basin, Europe, South America) and make connections as appropriate. Build effective operations environment including trouble reporting/ resolution and act as a clearing house for network information. Improve customer support by defining and initiating development of user, security, and network tools. 

Further the interoperability of SPAN with NSN (DECnet with TCP IP). Demonstrate use of new technology, methodologies, and service offerings. Improve understanding of security issues and implement preventive security measures. Promote resource sharing with other providers, e.g., NSF or DOE. -Participate in NASA user information forums, e.g., Lunar and Planetary Science Conference and Data Systems Users Working Group (DSUWG). Participate in Joint NASA Code E (OSSA)/Code T (Office of Space Operations) study on interagency internet working. Participate in Strategic Planning with Code EC (Communications Division of OSSA). Representatives of NSI will be attending the 20th Lunar and Planetary Science Conference in Houston this spring. They will take this opportunity to meet with the science community in attendance, and they hope that individual concerns or issues regarding networking will surface as a result. The NS! Project Office encourages your comments or queries and can be reached directly by telephone ( 415-694-5859, FTS 464-5859) from 7:30 a.m. 5:00 p.m. Pacific time. 

Lei Telecommunications 
Numbers 

I ht� list of I.Pl tclccommunicattons number� 1s provided for your convenience: 
I Pl lclcx ;--:umbcr: '74008J2 An�wcrhaclc LAP! t1C I Pl I- AX Number: Z I 1 486-2162 Direct dial acccs� to Ll'I VAX. 7 1 1, 486-8214 or 7 1 � 486-9782 

I Pl SPAN Node Name: LPI Guest Account Username: I Pl '\1 o J>;1sswo rd l\ccded Bihltograph) Uscrnarne: Sl;ARCH Password: LPI ,AsAmail Account: I Pl 
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Education News 
International Space University 

The lntcrnall\lOal .Space U nivcrsil} (I_Sl ) 
hcadq1'°1rtcrcd 111 1hc U nited Stales. 1s ,, 
tHmprof11 in1erna11onal gr,1du,1te educa11011 
program for space dcvc opmcnl and 
research I he firs, cducat ,onal ins111t,tion nf 
Jts kind fn the ,1orld. ISl \\,1s founded m 
1987 tn provide grndmllc-lcvcl students \\ ho 

demonstrate ac,tdcmw excel lence and 
leadership quaht1es \\ ilh an .innual Summer 
Session embracing eight conccntr,111ons o1 
scudy in a 11111llid1sc1pltm1r) approach lo 
sp,tce science and policy fhc Summer 
Session offers prnjccts of importance for lhc 
ad, ,utcemen1 vf spi!CC research and 
de,clopment. I he intensive summer tour,;<', 
consisting ol O\cr 240 hours of lecl\Hcs an;l 
280 hours or design projcci work, 
compresses ,1 full �-car of stud) into t\\o 
rnonrhs. 

Al ISll\ 1988 S11mmcr Session. held at 
1hc Massachuseus Institute ot rechnolog). 
104 \tudents from leading cducation;il 
msrirutions rn 2 1 nations spent two month, 
co,ering Space I ,re �cietlccs. Resources ,ind 
Manufacturing. Satellite Applications. '-ipacc 
Sciences. Business and Management. Space 
Arch11ccture. Space Pohcy and L1w. and 
Space Engineering. A Joint class project was 
the development of a model international 
lunar base. f-uture Sumu1cr Scssior1s w,lr he 
held in furore and other regions. 

The 1!-.U Board of Directors and Board of 
Ad, 1sors s comprised of distinguished 
business and government leaders. scientists. 
space experts, and ilcademicians from ni.tn} 
countries. In addition. there arc 10 ISlJ 
liaisons throughout the world. I hey arc 
localed 111 Canada. India. Japan, People's 
Repuhltc of China, Sri lanka. Switzerland. 
United Kingdom. United States. SSR, and 
the [uropean Space Agenc) . l SU 1s 
supported by over 70 corporate and 
governmental sponsors. 

An agreement forrnaliz111g cooper,t11on 
between rhe Moscow Aviation Insti tute 
{MAI) and ISU was signed 111 Mos,;ow on 
December 16 designating MAI  as the Soviet 
Union's official �at ional Liaison to ISU 

The .igrccment follO\\cd " week of 
negotiations held at M A I. the leading 
academic 1nst11ut1on for astronautits ,tnd 
aeronautics in the USSR. fhe cooperation 
agreement was 11111,ared followmg the Soviet 
Umon's successful parricipallon 1n the 
inaugural 1Sl''88 Summer Session progrnm 
held at the Massachuseus Institute of 
Technology. f-our of twelve So,iel students 
who participated in 1SU "88 came from MAI  
as  the result of  .i U S. $:00,000 gr.ml 
scholarship underwritten by the llSSR St.it� 
Comm111ce un Public Educat ion. 

11 

1 

l nchrded in the l!-.lL MAI  .1grccmen1 ,s the 
p11ss1hihn th,11 MAI may hos1 ii luture IS l 
',om mer Se,s,on foll,rn 1ng t�c 1 989 
progrnm. \\h1ch \\ill he held ,11 lhc l nl\·cr\1tc 
I <)U IS l'a,tct1 1  111 Stra�bourg. f-r,mce . .lune 
JO l hrough A 11g,1s1 J I .  

f he agrcc·ucnl hctwccn Moscm\ A, rat,c,n 
lnst11�11c and the Jnternatmnai 'ipate 
U niverSII) is subject to apprO\al h1 the I', I 
Huard or Dlrcclnrs. 

Astronomy DaYi: 
Taking Astronomy 

to the People 
1989 marks the 16th year th,1 1  ,1ma1e11r 

,md professiona! .istronomers ha1·e banded 
1ogelhcr to J10st special events wo1ld1\ idc 
prnnwtmg astronomy to rhe general ptiblic. 
I h i, ,car's A,tronomy Day has been set for 
Mai• ·, l. 1989. ,Now is 1J1e nme for 
:t-.tf<>l'IOniy clubs. science lllUSCUli'IS, 
asLmnorn} dep,1rtmcnrs. plancHtrru111s. etc .. 
10 ,tart plan11111g c, en1s for the �pring. To 
did these 111s11tutions. the As1ronomical 
I eague h,,s pubhshcd a 1 20-page h,mdbook 
!ISiing ideas. suggcsllom. and resources. I his 
booklet was produced under the V. M. 
Sliphc1 grant of the Nauonal Academy of 
Sciences ,tnd ,s free {while supplies las1J. 
except for ,1 mrmma,l $2.00 charge for 
post,1ge and handling. Requests from out!>idc 
the U S. should include $3.00 in U.S 
curreoc}. 

The first ,innual "Sky .;.md Telescope 
Astronom) D.t} A\\ard" 1s he,ng offered in 
1989 10 the organiz,ttion th.it best 
cxcmplrfies the concept of Asrrono,ny Da) . 
First prize is � $ 100 gift certificate from Sk) 
l'11bl1shing. l'or .1 set of rules and entry 
forms (\\'ilhollf ordering 1hc handbook). send 
,1 scll -.tddrcsscd. stamped legal sr1e envelope 
lo: 

Gan E. I omhnson 
As1rono1nv Day Coordinator 

As1ronomical League 
c ,) Cfiaffee J>laneranum 
54 Jefferson Avenue S. E. 
Grar,d R,1p1ds. M I  49503 

6 I 6-456, l985 

Astronom) Da) is sponsored by I J 
,1strono1m and ,1strnn11my education 
organuations ·eprescnung a combined 
membership of O\'cr IJ0,000 people. 
Indi-1duals \\anting more informutio" about 
local C\'ents should cont,1c1 their l;1cal 
aslronom) 1ns111 ,,1,on 

II 

Earlier Launch Date 
Set for NASA Hubble 

Space Telescope 

NA�A has rc�chcdulcd the launch of the 
Hu bble Space fclescope from f-ehniary 
1990 to December 1989. The car her date 
was made possible following n:a,,cs,mciH 
of a variety of factors including pavl1 ad 
rc4uirements and Space Shuttle orbitc, 
assignments during the period 

l'hc telescope. which fills the orbiter 
targo hay. wil l he deployed hy the SIH1ttlc 
crew with  the aid of the orbiter remote 
manipulator system 

I he H ubble telc�cope ts the first 
spacecraft designed for routine on orbit 
servicing by the Space Shuttle crrn. In the 
mid-J990s. a Shuttle crew is expected hi 
revisit the telescope to replace on hoard 
sc1entil ic inst rumenh with ne\\ mstrumcnts 
incorporating advanced technology now 
under development. 

·1 he Astrophysics Division of the Office 
of Space Science and Applicatiom. NASA 
Headquarters. and the project 
man,1gcment ccntcf'. Marshall Space Flight 
Center. will estublish a new shipping 
schedule for the Hubble spucecraft. which 
is presentl} located at the Lockheed 
M issilcs and Space Co. facility in 
Sunnyvale, California. The schedule for a 
final ground systems test invoh·ing the 
Huhhlc spacecraft also may be affected. 

NASA Press Release 88- 143 

Results of PCWG Image 
Display Questionnaire 

At last \"car's I . PSC. a questionnaire 
\\llS dist rihured 10 ask the planet,IT} 
communi11 about the level of 111tercst 111 
digital rm,1gc proccssmg and disrla}. 
Although the response was somewhat 
disarpoinltng there docs appear 10 be a 
good core of inrcrcsl. A list of the names 
\\ ill be kept for future distrihution or 
information about CDROMs. The 
production ol Voyager CDs is nearly 
complete. and the Planel,tr} Data System 
( l'DS) and Washington Univcrsi1y arc 
beginning to put Viking images on CD. 
A large image database of Mars that was 
created for Mars Observer will also be 
put on CD. The Magellan PrnJect is u producing a Venus CD "ith Pioneer 
Venus and Earth-based radar data. 

Thanks to those who responded; an} 
others who ha,c an rntercst in working 
wrth CDs can conract me at 8 1 8, 154-3372 
and your rmne 11ill be added lo the list. 

St<•plll'n S11wul1·rs 
J,,1 Propulmm l.11/Jora1or_1 
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March 
S 10 

6 10  

13 17  

20 23 

20 22 

April 
6 9 

20 23 

24 l8 

24 28 

May 
(date lo be announced) 
LPIB No. 52 

�'-'---'-�_a_Ie_n_da_r _,� 
Symposium on Space Commercialization: 
Roles of De,·eloping Countries, Nashville, 
Tennessee. Prrif. F. Shahrokyi, University 
of '/1•111u•sse1• Space Inst itute. ·nittahoma. 
TN 37388. !'lwm'.: 615 455 0631. 

The Sun in Time. rucson, Ari;:ona. M. S. 
Mathl'l,'S, l.wwr and Pfane111r_r Laboratory, 
Un i\•ersity <!l Ar i;;;mur, 7i,cson, A 7. 85721. 
Phom•: 602-62 J,2902 

20th Lonar and Planetary Science 
Conference, Houston. Texas. Pam .Jones. 
l..11n11r and l'lcmewrr lnst itllle. 3303 NASA 
Road One, lfousto;,. TX 77058 4399. 
!'hone: 713 486-2/50. 

European Union of Geosciences V, Strasbourg, France. Organizing Co111mit1ee 
EUG V. Geological Sun•ey of Norll'ay. Box 
3006 /..(Ille, N 7002 Trondheim, Norll'ay. 

Brown University-Vernadsky Institute 
Microsymposium 9, Providence, Rhode 
Island. Angel Hilliard. Departme/11 of 
G,•ologi<'af Sciences. Box 1846. Brou'll 
Uni\•1•r.\'lly, Providence, RI 029/2. Phone: 
40/-863-2436 or 2526. 

National Science Teachers' Association 
National Convention. Seattle, Washington. 
Bill Schmill. Pacific Science Center, 200 
Second Ave. N .. Seaule, WA 98109. Phone: 
206 443 2904. 

MF.VTV Workshop on Tectonic 1-'eatures 
on Mars, Richland, Washington. Pam 
Junes, Lunar and Planetary lnstilllte, 3303 
NASA Road One, Houston TX 77058-
4399. Phone: 713-486-2150. 

Comets in the Po�t-Halley Era. Bamberg, Federal R epuhvc of Germany. R. Nell'hurn 
1111d J. Rahe, J1!t Propulsion Lahoratory. 
26-4 664, 4800 Oak Grive Driv1•, Pasadena, 
CA 9/ 109. 

IAU Colloquium No. 1 16: "Comets in the 
Post-Halley Era," Bamberg, f'. R. Germany. J. Rahe, Code El.. NASA 
H1•11d411arters, Washington. DC 20546. 
Plume: 202-453-1597. 

Planetary Detection Workshop, Houston, Texas, Ken Nishioka, Mail Stop 244-14, 
NASA Ames Research Cemer, M,�flet1 
freld, CA 94035. Phone: 415-694-6540. 

IO 14 

14  17 

26 29 

June 
6 8 

I I  15 

D 15 

19 23 

21 l3 

26 July 1 

Ninth SSI/Princeton Conference on Space 
Manufacturing, Princeton, New Jersey. 
Mary Ann Grams. Space Studies Institute, 
P.O. Bo,,; 82, Pr inceton. NJ 08542. Phone: 
609 921 0371. 

Joint Annual Meeting, Geological 
Association of Canada and the Mineralogical 
Association of Canada, with the participation 
of the Canadian Geophysical Union. Dr. 
Colin Steam, Chairman. weal Organizing 
Comm111eefor Momreal '89, Rm. 238, 3450 
l.fmverm, Sf_, Montreal, Quebec, H3A 2A7. 
Plume: 514 398 4082. 

Eighth Annual International Space 
Development Conference, Chicago, I l linois. 
SDC ltd .. P.O. Box 6'1397, 
Chicago, IL 60664-0397. 

Fourteenth Symposium on Antarctic 
Meteorites, Tokyo, Japan. Takoa Hoshiai, 
Director-General. National Inst itute of Polar 
Research, 9-/0 Kaga 1-Chome, llabashi-ku, 
Tokyo 173, Japan. 

174th Meeting of the American Astronomical 
Society, Ann Arbor, Michigan. Richard 
Teske, Astronomy Department, David M. 
Denison Bldg., University of Michigan, Ann 
Arbor, MI 48/09. Phone: 3/3-764-3398. 

Venus Geoscience Tutorial and Venus 
Geologic Mapping Workshop, Flagstaff, Arizona. Pam Jones, Lunar and Planerary 
Institute, 3303 NASA Road One, Houston, 
TX 77058-4399. Phone: 7/3-486-2150. 

IAU Colloquium No. 119: "Comparative 
Planetology and the Origin of the Solar 
System," Nanjing, Chma. H. J. Smith, 
Asrronomy Department, R. L Moore Hall, 
15.206. University of Texas, A ustin, TX 
78712. Phone: 5 I 2-471-3300. 

Centennial Scientific Meeting of the 
Astronomical Society ofthe Pacific, Berkeley, California. Berkeley Meeting 
lnformatio11, A.S.P., 390 Ashton A ve., San 
Francisco, CA 941/2. Phone: 415-337-//00. 

IA U Colloquium No. 1 18: "Dynamics of 
Small Bodies in the Solar System," Nanjing, 
China. J. Henrard, Facultes Universiria ires 
{le Namur. Rempart de la Vierges 8, 5000 
Namur, Belgium. 

Twenty-eighth l,iege International 
Astrophy,sical Colloquium, Liege, Belgium. 
J. C. Gerard. lnst irute of Astrophysics, 5, 
A vmue d<' Coime. B-4200 U EGE-
OUG R l:"E, Belgium. 

1 1  

27 3-0 



Calendar 
July 
9 19 

24 Aug. 4 

25 26 

27 28 

31 Aug. 4 

28th International Geological Congress, Washington, D.C. Dr. Bruce Hansha1-. . 
Secretary General, 28th IGC. P. O. Box 
/001, Herndon, VA 22070 IDOi. Phone: 
703 648r605J. 

International Association of Geomagnetism 
and Aeronomy, 6th Scientific Assembly, Exeter University, Umted Kingdom. Dr. 
Rov Jady, IA GA 1989 Organ izing 
Secretary, Department of Mathematics, 
Un iversity of Exeter, Exeter ED4 4QE, 
Umted Kingdom. 

Cosmogenic Nuclide Production Rates in 
Meteorites, Vienna, Austria. Pam Jones, 
Lunar and Planetary Institute, 3303 NASA 
Road One, Houston, TX 77058 4399. 
Phone: 713 486 2150. 

Differences Between Antarctic and Non­
Antarctic Meteorites, Vienna, Austria. Pam 
Jones, Lunar and Planetar_v lnstilllte, 3303 
NASA Road One, Houston, TX 770J8 
4399. Phone: 713 486 2150. 

52nd Meteoritical Society Meeting. Vienna, Austria. Pam Jones, Lunar and Plane1ar; 
lnstitwe. 3303 NASA Road One, Houston, 
TX 77058 4399. Phone: 713 486 2150. 

September 
24 29 

October 
2 6 

23 27 
30 Nov. 3 

November 
6 9 

Sennth International Conference on 
Geochronology, Cosmochronology and 
Isotope Geology, Canberra, Australia. 
Organi;ing Commi11ee, /COG 7, Research 
School of Earth Sciences, Australian 
National Un iversity, G.P. 0. Box 4, 
Canberra. A.C. T. 2601. Australia. 

Seventh Thematic Conference on Remote 
Sensing for Exploratory Geology, Calgary, Alberta. Canada. Robert H_ Rogers, 
Chairman, Program Commi11ee, ERIM, 
P. O. Box 8618, Ann Arbor, Ml 48/07-86/8. 
Phone: 3/3 994 1200, ext. 3382. 

International Symposium on First Results 
of the Phobos Mission and Future Space 
Exploration of Mars, Paris, France. C. de 
Bergh, Observatoire de Paris, 92195 
MEUDON Cedex, France. 

Annual Meeting of the Division for 
Planetary Science of the American 
Astronomical Society, Providence, Rhode 
Island. Carle Pieters, Department of 
Geological Sciences, Brown Un iversity, 
Providence, R/029/2. Phone: 40/-863-24/7. 

Geological Society of America Annual 
Meeting, St. Louis, Missouri. Edna Collis. 
G.S.A., 3300 Penrose Place, P. O. Box 9140, 
Boulder, CO 8030/. Phone: 303-447-2020 or 
1-800-GSA-/988. 

tPI Announces 
Summer Research Opportunity 

ll 

12  

fhc Lunar and PlanetarJ I ns111ute i� once again offering selected undergraduates an opportunit) to participate acti\CI) in lunar and planetar� re,earch \\Ith scientists at the l11Sclltu1e ,rnd ul the �ASA John,on Space Center. f'he purpose of th is program 1� lO expose undergraduate ,tudcnt� 111 planetar) .ind 1crrc,mal ,tud1e� to an actual re,e.irch environment in order to help them examine and focus 011 their goab. T: pica] p1 0Jccts in pa�1 years iiave mcjuded studies in cosmic dust aud lunar ,ample characteri1ation. meteorites and their origins. properties of planctar) rcgoliths and atmospheres. planetary \Olcamsm. geochemistrv, and spcctro�copic obsen·auons of planetary surfaces, Eacl1 project is directed b� an LPI or .ISC scientist. College undcrgrad11ates \\ ith at lca,1 50 semester hours ucdil \I ho arc interested In pur,uing a career m the physical ,c icncc, arc clig1hlc Selcc�ion is based upon the lollow1ng 

Cfitcria: ( I )  scholarship. curriculum. and experience, 
(2) career objectives and scientific interest. and (3) match of interest of applicant with available research projects. The application deadline for this year's Summer Intern Program is March 13, 1989. For questions concerning the upplicauon mformation or  the Summer Intern Program 111 general, please contact: LPI Projects Office D03 NASA Road One Houston, TX 77058-4399 713-486-2150 or 2158 This program •� �upportcd by the LPI through fu11ding lrom NASA Headquarters through the U1mers1l ies Space Re�earch A s�ociat'.on. 
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Uancy R .  T. 

PRELI MINARY CONFERENCE PROGRAM 
20th I...unar and Planetary Science Conference 

March 13-17, 1 989 

Monda)', March B, 1989 
MARS REMOTE SENSING 

8:]0 a.m. Gilruth 104 

I ,/.. r11g IR FM OhJl'fwlliM1s: /?,.gio11al A l/11•do mu/ l'lwtometriC' S111dit•s of Mars 

DoiJl u._ /\.• Deschamps M .  /1rnbclrnan J 
Gra111i/0111<'tn o{the ,\lartia11 ','urface h1 !'howpolarimeri:r 

Ciuinnc�-. I /\.* Arvidson R. E 
I rkmx Optrrnl mu/ '171crmal t:·w,te11tc for II 11/npr<'ad Duricmst SuhJtrate 011 Afars 

�tnckland I� I . I I I*  
Pin ma/ /111erpri'tatio11 of Tlwrmal and Re/lee ted Darn 011 Martian Swfi1cc• Units 

P111rt I'.• Chcvrel S. 
/:(lrth/wwtl fiolesmpic Near-h1frared />robing of \f"rs hy CCD-hnaxing 

Bell .I . F. 1 1 1• McCord T. B. Luce) P. G. 
/ro11 Oxule Mineralogy m1 Man. Ni'u Res11/t1· Hmed 011 lligh Resolwion lmaginx Spec1ro.1·copy During /988 

Morn� R . V! Lauer H .  V 
Ef(t•<1 of Marn.\· Properties 011 1'11• Reflec1i1•111 1!f Di.1p1•rsed Mmwcrystalli11e 1/emmite: lmplicatiomfiJT Martian !:,jiectral /Jaw 

B1bnny. J-P* Combes M .  Fncrenm, T. Erard S. forni 0. Gondet B. Head .I. Ksanfornaliti L. Langevin Y. 
M<1s�on P Moroz V. Peter� C. Rocard r. Sotin C. Souffiot A. 

ISM Oh1·en•a1i011s <!f Mars: Var Flfst Results 

Mcli'gcr A. E.* Haines E. L. 
Gamma-ray /,1Nlu>ds j,,r tire ,\1ea.mrement of A 11110\fJht•fl< Tl11ckm'1·s and Surface Pre�Sllf<! at ,\1ars 

Feldman W. C.* 
Neu1ro11 Signa111re c!f' Carhon Dioxide and Watc-r frc• at the Mart um Sowh Pole 

Gaffey S. J.* 
Carho11(1/es 011 Man: A Seclime1110/ogical Perspi'cll1'e 

Chyba C. F.* Squyres S. W. Sagan C 
Depth to Unoxidized Material in th(' Marri1111 f?egu/11h 

Traub S. G.* Cassidy W, /\ .  
Alteratio11 c!f' Campo Del Cielo Soil by Metecmte /mpa<;_t; lmp/1< a11011x for the Sur/a«' cy Mars 

POSTER PRESENTATIONS 

Bartels K. S. Burns R. G .  
Oxiclizetl O/ivines 011 Mars: ,\jiectro.1·(·opic l11\'C'Wlg1111011s <!/ HN11-/11c/11ced Aerial Oxu/aucm Produa� 

Crisp .I. Bartholomew M . .l. 
Mid-lt!frared Spectrosrnp_1· cf l'alago11ire 

Edgell K .  S. Christensen P. R .  
71,e Physical l'ropertit's 1!f' /Jar/.: l111mcrater \1atl'rials on \1ars· E\l1111111arw11 of /'/u,tographic and 171er111al !11/'rart'd Daw 

McEwen A. S. Soderblom I. .  A. Swann J. D Becker l I . 
,\tars ' Glohal Color anti Albedo 

Ncukurn Ci. Drescher /\. Enderlcin G . Gonano M Hiller K. Hoffmann H .laumann R .  
Ress E. Richter R. Schmidt K .  Schwar, G. Albt:rtt.l . l:bncr H . 

1/ig!, Rcmlwion Stereo Camera (II RSC) l:\penmmt Proposal for the Sm•u't Man 94 \/is.won 

I elmer M. 

Stoker C. R. Mancinelli R. Tsay F. Kim �- White I.. Sculley .L 
Dew11cl111icm cf Organic Compormtls under ,<.;;mulawcl Marwm Cmu/11im1.� S1r1cf../a11d h /,. Ill Sur/an• Pho1om1•1r1c l'ropcnit•1 11ml Albt'df1 
Clumiws in the Ce111ral l:</Wttorial /?c·xion of Han 

I hompson T. W. 
Ciolcl.wmrl' Radar Ohserl'(l/icms o( ,\,Jars: 71w 1986 Oppo.1111011 
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PRESENTED BY TITLE ONLY Gaffey S. J. 
Carbonates 011 Mars?: Requiremems for Detec·tion and Clwrauerizatwn Us111x Reflec tance Spectroscopy Morns R. V. 
Re/lee1 i,•j1_1 Sj,earn (350-2200 nm) <?f SNC Mc>teonte� Mustard J .  F. Pieters C. M. Pratt S. F. 
Systematics o/'tht' 1.0 µm Ab.wrptim1 Band in Re/lee tance Spectra of Actinolite Plctcrs C. M 
Sec>inx Throuxh the Dust and Altemtion Products of Mar,1· Presfoy M A. Christensen P. R . 
71u- Distrihutwn and Or igin <?I Dttrinmt on Mar.1 Smith M 0. Adams J. B. 
/so{ari<m <1/'Co111positio11al Variancc .fi·om Vikinx Lander M11l11spee1ral lmaxc.1· Strn;kland E. L. 111 
Ph_nical Propc•rth•s of' Oxio,I Lunae Pla1111111 and Arabia- 7ipe U11i11 in rhe Cemral Equatorial Rex1c111 nf' Mar.1· Strickland E. I.. 111 
Ph1·s1c al Properties of ilfrridiani Sinus, 7ipc· Unia in rhe Cemral Equatorial f?egion cl Afars Zolo101 M. Yu. 
Warc•r-h<.•aring :\1i111-rnls in rhe Manian Soil (711cm101�rnamic Pred1< rion 11{ S1ah1/it 1) 

Monday, March 13, 1989 
CHONDRUl,ES AND ORDINARY CHONDRITES 

8:30 a.m. Gilrulh Gym Kura1 G! Palme H. 
Origin of' Clumdrules Wood .L A.• Haslrnnoto A. Holmberg B. B 
Clumdrn/es a.1 Vear-Equilibrium As.1·e111hlaxes that Formed 111 Fraaumated ,\) .11e11H Hewins R. H. Kornl J. M.* l !mer G. C. 
Al/em/ti Oli, ine C/1011drules, Ferroan Ohvine a11d Ondation DeHart J. :'vi.* Lofgren G. F. Se.-rs D. W. G. 
The Comp1nirio11 1111d I w11i11e.1·ce1we Pmperrie1· of Chromh ule Oli1·111e1· mu/ P_t roxene.) 111 tlw 7_ipe J Ordinan Clwndrif('.\ .Jones R . H.* 
Pe�roloxr and Co11d11wns ol Cri .walli:ation qf Ti'fll' IJ FeO-ric/1 Cho11dru/c, in Semark<>1111 (I f_J 0) 'vlcCo\ T J * Sco11 E. R. D. Jon..:s R . H. Keil K .  
H11;1wgn1i:a11011 of Clwndrufe S1/ici111•.� m Ordinan· Chundrire.f: Cm1srrai11u 011 A weroidal \1e1amorphi.m1 Hev.ins R .  H.* Radomsky P M. Connoll)· H. C. Jr. 
/11/111,•11, ·e of .\f1,fri11g A netics 011 llw Fomwtu>n of Barred Ob, 111e Chondrule.1 Lofgren G.* 
Dynami< Cr_nwl/i:ation l�'<fJl'l'1111e11H 011 l'rroxem·•rid1 C/umdrule Me/11: Compari,mn ,,( h,7wr i11t<'lllall1 Produced and Nallil'(I/ le\'111re� 
and Mr11ernl Composirions 

Graf r! Marti K .  
1:-v><>sure Ages (f H-C/wndmes and Part•llf Boch- Srrncll/re Skinner W, R: 
Compacrion and Lith/fimrion <?f' Chomfr ites Alexander C. M .  O'D.* Arden J .  W. Pillinger C. T. 
Carhonaceow Compo11e111.1· m Ordinan Cho11dri1es; lmplicariom for Meramorplusm Vs. Hererogeneous Affrerfrm Hasan F. Score R. A. Sears D. W. G.* 
The Narural Thermol11111ine.1·c·ence Survei· 11/ A11wrct1< Mereurires A Disrn.Hion <f Merlwclf_/<1r Reportmg Narura/ TL Dara Hutc.heon I .  D.* Hutchison R .  Kenncdv A. 
Mg 1.�otope1· and Rare Earrh Ahundanff in Pfag1odase /'rom Ordi11ar1 Cho11dri11•.1·. A Search for M Al 
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POSTER PRESENTATIONS 

B,llchclor .I . D. Scar� D. W. G. 
1 lwr111p/111111m·sc1•m·e of l'la;:wc /me Felcl.,pan ancl lmplicatio11.1 .for ,-'v!C'teome S11ulil':!o 

h1na'c I· . Clark B 
R1-i:oli1h Pron'H£'\ a� l'o.uihlc• Rl'{lecw11c1' ,\'pet fra Colllrols 

Hut�on \f 
Shotk E/f<'US 111 II (,ro11p Chomlrites 

Smith � . R K oppcnaal D. W. (io��chn D. C. I aul .I . C. 
/)m•, t l11al_1 11.1 ol 'frrre,trial am/ /Hc-11·ori1e Sample's t!sinx /.,1sc•r Ablation lnductil'C'ly Coupled) Ma.is ,\pec1rome1r_1· 

PRl-'.SENTED BY TITLE ONLY 

DcHan J . VI .  I ofgrcn (, [ Scars D. W. G. 
Ca1hodolw11me.,n'11t l'luw,Jwn III the Jlamces of' 1)11e 3 Ordinarr Ch,111dntes 

Vlarah.u\hc, /\. /\ (ira111l\ h.�) L B. 7i 11ov�c1 .1 N G. M11rc1kin,1 0. B . 
. \l,cmprolw A11a'1'.1·11· of dw111lme }'e/i·1·11101·ka {CJ): N1·11 Dara and 77,eir Ge11e1ic lllffl'/Jl'dcl//011 

Ka\hh.aro, L. I .  Korotkll\a '\. :,..;_ Kashkarova V. (,. Sknpn1k /\. Ya. 
/111·nttga1ion of \'i/..u/' .\/..oe I.J 5 Chotulru/e Olil'i111'S Ill 771er1110/11111111e.ff1'11n• J\.fl•tlwd 

K.i�hh.arm L. I . .  Kahn111a Cr. V. 
'fi-ack .\wdil·s 111 Olfri11e�.fi-0111 Chmulmln and Jfa1rixfi,r 1he Ordmar_1 ( l,011dri1C•.1 Tinc/111� l/3, Sarawv IA. and Ue1101•/..a Ci 

Kochert C Horsch H .  r. \.'lcrklc R. K .  W. Rc11nold W. U. 
\'1•>1· ,\f111eralog1wl and Clw11111·<1l Oaw m1 lhe Marltinga {l.6) Cho11dri1e. Ma/a11 1 

\.'lahuda II. '-akamura N. :--;oda S 
Allnuh• C/11mdrule1: Further Ot•mo11.Hm1w11 of Fractionated a11d l/11fmow11ated RI:!:' and Alkali Mewls 

\1ct1lcr K .  Bischoff A. 
,l1 ,.,.,.,w,1mT Dust .\la111le.1· in C If Chomlrirn a1· lndimtor.,· fc,r Proc1'.m's Prior to l'arem /Jodi· Formation 

Vl i�anwto M.  
Carhm1111e1 i11 Some ,\fe1eor111•1; lnformmwn fmm Ahsorp1w11 Ba Ba11d� Near 7 µ111 

�.igahara H .  
fomunwn of" C/1011drul1•1 and \lam., llt111•r111/1 111 the lfrteroge11eo11.1 Solar Nebula 

/1.at,,mLir.i \.. �hinrnok,1 I 
/;.,p1•r111w111al !111·1•s11gm11111 of' l'<11wri:t11io11 mu/ /·!'(le tio11a1w11 of Alkali Mew/1 Durm}; .\1elti11g of' a Clumdntw Mau•nal and n,eir Bearing 
<J11 C/11111tlr11le Formation 

\.nda S '\akamura :'\ .  
RI  I .. . �, .  Ila and . !//..ah \frwl C lwm,u•mtic , of F111e•Gra111ed Rims.from Allende Clumdrules 

�t..rnnc1 W R.  
( old I , /1111 /In retir,11 o{ 7iesdlll:: and Otfwr (ho11drrte1 

Monday, March 13, 1989 
COSMIC Dl,Sl I 

11:30 a.m. Gilruth 206 

look H . /\. 
R1·w111111<"1· ll'ap1i111g of Co11w1 and ,( ,11•m11/ /)uvt l'anicil•.1· hy 1'11• l:itrth am/ .\Jar.1 

h,rn P • ,\ubcrt .I. Bnmnlcc D. 
Nk<'m·c11c1·., t!/ /11111,·1 Ca{IT/11"<' \/nlw 

H rubcsh L. 

I 111tbl rom D . l  * 7 olcnst.., \I r I mdstrom VI \ii . 

Willia1m .J /\lbcc /\. 

/'I'm ,•cl urn for lmtr11111c111a"t \1·111rm1 . I< 1i1·1111011 ,-f nal, sis o( f11d1vu/11al ( m'/1111 /)11st l'anicle.� 

(qh\hll I· . K . .!1 t Hmtmctt C I'. Blantord (,. I · . 
!11a/\.H.1 <(/ hrt<·rplanewri /Jriw !'111 111 le., for I ola11l<·.1 and Simple .llol!t 11les 

R i.-tmc11\· 1 I .I. :VI.* \fot..hin I . \i1 l·omrnh.ma VI. i', .  hlanO\ I .  N 
I a• c ·,. Silll 'at1 ( /1('111i.11n III I' c{,mct 1/allc_r from l'w1111-! Daw 

\.ld )onnc I .I . A. \1 • l'anl,. 11;1\1c1 (i . S. ,\. (rrccn �. I .  Perry C H .  
nH ( • •llll't ,\ t u  /1·111: I< 1· mu! /)11,1 1/0111hnlo,:r, a l  !Jalam'n III a l'rod11CII011 .l,11rfa1·c of Co111e1 I' llalh·r 
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Mukhtn L. M.* Dikov Yu. P. Evlanov E. N. Fomenkova M. N. Nazarov M. A. Prilutsky 0. F. Sagdeev R .  Z. Zubkov B, V. 
Pmtsible Compositio11 of Halley Coml I Dusi (SI-rich Particles) Affording 10 the Data Ohwined hy Mass-,!:,'pectrometer Pwna-1 Klock W.* Thomas K. L. McKay D. S. 
fde111ifica1io11 <Jf Solar Nehula Co11de11sates in lmerplanetary Dm1 Parucle.r. Unequilihra1ecl Ordi11an Chondrites and Carbonaceous 
Cfumdrite.r R ocssle,r K-* Hsiung P. Kochan H_ Hellmann H. Duren H, Thiel K. Kol1er G. 
A Modl•I Co111e1 Madefrom Mineral DuJI and H ,O-CO:, Ice: Sample Preparation D1·wlopme111 Alexander W. M.,. Hyde T. W. 
Micron mul S11hnucro11 Parride F/11\ D1hance111mt Within the Ear1h"i, .\1ag11etosplwrl' I: In Situ and Uthoratory Sour<'e Data Hyde T. W • Alexander W. M.  
\1i1 ron a11cl Su/mm nm Particlt' F/11.\ li11ha11n•m1·111 Withm the Ht1rth :r Mawwtosplierc· I I_- 7hm.rpol'I •\1"1 lum,sms and Particle Dmami<s in 
CiJl1111ar Sp,1<·c Gaffney E. s: Hyndman D. A. 
'v/icrvmett'orite Impact 011 11ri11 Fibm: Numeriml Simulation Liffman K ." 
Co111pwer Simulation c�f D11.1t Grnin !�l'Olutlfm 

POSTER PRESENTATIONS Brownlee D_ E .  Schramm I.. S .  Wheelock M.  \1. M aurctte M. 
I arge Mineral Grains in lmerplanetar,,- Dwt Hyde T. W. Alexander W. M.  
Micron and S11h111icro11 Partick F/11 ,. Fnlw11,·mu•11t W11hi11 the l:i.mh :� Hagm·wsplwrc I I I: Charg1•d l'al'lic le fi-ap11111g and l�rlw,wecl 
I 1fi,111m• Cri1eria Between /_ Values I . 7  a11d 3.0 Kochan H. Ratke  I . Hellmann H. I"hicl K. Grun 1- . 
Pal'lide l:ini.uion from Art(/icial Cq11w1C1n- Su�facm·: Mmerial Sci1•11cl' Asp£'< a Rietmcijer 1-. .J , M. Mackinno11 I. D. R .  
Gmin Si::I' Distrihllfiom· of' Mag,u•li Plum•s a11d MelCl!lic Ti1C111i11111 i11 Clumdri1ic Porour /111erpla11e1ar1• Dust Partick.� l hiel K. Kol,:er G .  Kochan H. Gr(in 6. Kohl H. 
Cru.wal h'l'<,lmmn and Dust Et11m"io11 o/ Ar1i/icial C11111e1arr Nu, lei Tsou P. Brndle) J. G.  Brownlee D. E.  Albee A. L 
Nomlestrm 1i1•e Cosn11, Dust Positioning ancl Vi!lon/1" Sensor Wallenwcin R. Anti. C. Bavda1 M_ Buttkew1tz A Jessberger E .  K. 
Multielement Anafrse� of lmerplanelClrr Dusi Pan ides II ith Pf X FS and S Y.\ I-A 

Knochel A. I r.ixcl K. 
Yates P. D. Wright I. P_ Pillinger C. r_ Hutchison R.  

Car/)(m f.wroprc Measuremellfs of Deep Sea Sphernln Zook  H. A. Cour Palais 8, G .  Allton J. H. 
011 th<' .\h•teoroicl Flux S,riki11g tlu- Solar Max Smdlue 

Monday, March 13, 1989 
MARS: REMOTF: SENSING/VOLCANISM 

1 :30 p.m. Gilruth 104 Harmon J. K.* 
Cm11paris01r of Mars Radar Swuering ,\,/easure111e111s at Wide�r Sepamtecl Suhradar /.a/lfll{/e_\ Moore H . .J.* Thompson r. W. 
·\1arti1111 Quas1-Spernlar Echol's: Pre/i111mary 1986 Re.mfrs Blane, D. L. 0 McC01 d T. 8. 
7ele.w-opic Dctdt tfon of s,1{/i1r Com1wwr,lr on Man Rou�h T.* Pollack .I. Stoker C. Witteborn F. Bregman J. Wooden D. Rank D. 
co-;- and S(h" Bearing Anionic Co111pJ1,·rc1· Deteuecl 111 Martian Atmospheric Dust hshcr D. S .  B1•rn� R.  G • 
A, id We111heri11g 011 \,for.,·: Spl'f•troH""J>I< !111·erfigatim1.1 of' Sulfuric A( icl D1•graded Ol11·ilu.'.� and Su(ficles Crisp .I .'" Balog.1 S .  
l:\ti1 1111111g Erupr,011 !?aid of' Pla111·turr I am !-1m1s 
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Haloga S. • Crisp .l. 
(iral'itatio1wl 5,'rn/i11r. of f.:ilmwa f:'1·11ptiom 

I ranc1� I'. W.* de Silva S. I.. Mouginis-Mark I' . .I . \elf S. 
l.111xe /)iu11wter V1J!rn11ic .\j)(Jttcr Ri11gs: ,\frdu111i.Y111s '!f Origin and Sig111fka11ceJi,r l'lanetary Stwlit'S 

l•mk .I . *  ( i 1 i 1Tiths R .  
l.aboratory Si11111/atio11s of l.a1·a F/011·s 1 1  ith Solid Crusts 

C..ondll C. D. 
l olrn1101ecto11ic l'attem., 011 1/w Southm,t /ilcmk cf A/ha l'alt'ra 

h1gcl R. 11.* Rutherford :vi . .I . 
I olrn11i.,m 011 ,\far.,: l:'xperi11u•111., 011 ( (), Sol11hili1y in Silicic \lagmas 

Zimbelman .I. R .  
/ 1•1c/c·11n• of l'rmdcwic 1ktil'it_1 near U, ,ium Mons. Mars POSTER PRESENTATIONS 

Christcn\cn I'. IZ. Thlivcris S. I . .  
'/l1emral l,!fi·ar,•c/ .\j1ectral Ohserw11io11.1· o( (j_,ated 5,'w:f,,ces 

Crown D. 1\. 
I 'o/rn11ic Geology ,f l_'rrrhe11a Pmem: .-\lor1,hoh1f.:ic Similarities to 'frrresu-i(II Ash Shields 

\frBridc K. 
<,eo/ogic mu/ S1rucwral h!alllrt's of rhe qr.1iu111 Mom Caldera 

\1111ra Y. Sasaki S. Kawashima i\ .  Yamori A. 
lde111ifirnrio11 cf l'lanl'lary S11rfi1ces h_, l?em1JI<' S1·c,n11/ary-!011 ,\.lerhod 

\1oorc H . .I. Ackerman J. A. 
t/anian a11cl 'frrrestrial Lan, rlcrn ,. 

l'osin S. B. Greeley R.  
l."ffi·c·r of Ernpti1·e Co11clitio11.1· 011 I oh ano �Horp/10/ogy 

D·Aria I)  
\fra.rnrc mel/l ,!f· Chrmi1111.1e11 Fre1111e11cie.1· i11 Spl'l'lra <If Parricula1<• Sample, for Detem111U11io11 of Rock Composirion 

Surhhinc .l. :'vi .  Pieters C.  \,f.  Pratt S I-. 
\larh1•111a1ica/ Oernnvo/111ion of' ,\li11aal Ahmrptio11 Bands 

Wh1tlord-Stark .I. 1 . 
,1lpf1/irntio11 uf Ucmote .\e11.H11f.: ·n,cl,111qucs to Alkaline Volca111c Rock.I· Tra11.,-Pt•1os. 1rxa.1· 

J.:imhclman .J. R.  \,lcBrnk K.  M .  
A /'o.nih/c l'.rmc las/11 Dep,1s11 Ni•ar t:ll'si1m1 \Jons. Mars. 

PRESENTED BY rrru: ONLY 

Andcr,011 D. Mann \1. 
I !CA U Image l'ro(('s.1·i11g l wig Uni\, X Wilu/1111·.1. am/ CD RO Ms 

A,uma H .  Fujii \:. 
(,rain .\1;c I;f}cct, on .\j1ectml 1?1:fh•1·tm1n• 11/ Of. 011.,· and c;,.,. Mim•ra/,,· • Applied to the Hull Q11orie111 Merlwd 

Bene::' K.  
n,e Nole ,f  A 11alog1 am/ /:.r, l11.1i1·em•u i11 l'lanerary G1•0/11gy 

Cnmn D A. Greek� R .  Sheridan M I·. Carrasco R. 
11a(nr, o(cm lgnimhrite l'/a1c•m1 in the C'l'lllral Am/es Usi11g Land.ml 1711'1/W/1< ,'v/apflt'r Data: /111plirntiomfi>r the lde111iflrntio11 1!( Ash 

/)epwit, m1 ,I/an 

I dgc'll K .  �-
/7w f_ohate Fea11m , Wnr r,f /:{I( I, o{/l,1, Than,:, Mo111c•s •Wars: A Re-1·t·altw1w11 of 111t'ir Orii:im 

l · iscnko A. V .  Kasano, .i \ '\/. Scmjono,a I . .  F. Chumak E. I .  Surkov Yu. A .  Lavrukhina A .  K . 
.,IJ1aa11on o/ Re/lecw11, 1· <;pc, tm for 1>111111 l'roff.1·sed hy I ,(/Ser Radiarmn 

Morns R. V. Agresti  D. G. Shc]frr ·1. D. Wdowiak T. J. 

\losshauer /Jad,srn111•r .\pe<lr1111wtn. 1 ,\1,11 Appmacl,Ji,r ,\li11eralox1t al Anali siI 011 l'la11etar_r Sr1(/t1/'C's 

l'arllll F. \. 
!11c11rc•utal Con,rrc1im� on rhe I n<·111io11 c1f Lruprion., ,me/ !111rmicm.1· Cl( l'lmwtan I olrnmws: Daw.from Kilauea Vo/ca110. /lall'aii 
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Ra1 tala J. Kauhanen K. 
lavas. Cale/eras and Magma Chambers of A Iha Patera nn Mars Wilson L. ParfiH E. A. 
The 111/lue,rce of Gr(ll'ity 011 Plwwlarr Volcanic Fruptwn Rates. A Reappraisal Zimbelman J. R.  Fink J. H. 
fatimates 1!f Rheolog1<· Propc•rti<•,1 /i>r Flows on 1he Martian Volcano Ol1mpt1.\" ,\1(ms 

Monday, March 13, 1989 
CARBONACEOUS CHONDRITF.S 

1:30 p.m. Gilruth Gym 

[Arden J. W. A�h R. D.* Grady M .  M. Wright I. P PiU inger C. ·1 .  
Further Stucli1·s <Ill //11· lsolopic Compo.Wlian <>/ l111e1;w·llar Grains in Allende: I. Dw111m1<II Ash R D.* Arden J. W. Grady M .  M.  Wright I. P. Pillinger C. 1 
Fun her S111d1ts 011 tfu· f.wnop1c Co111posi1io11 of l111er.m•llar Grains in Allende; 2 Carh(m As.1oc1ated 11 11// ,\f>im•ls Viri1g A.* Zinner F. l ewis R. S. Tang M. 
lsowpic Compol"itwns of" H, C. and N m  C-5 Diamom/s from lhe Alft•m/e and M11rrn_r Carho11acem1.1· Cf11mdrite1· Bcrnatowicl T.* Gibbons P. Lewis R. 
Mc•1eorilli' Diamonds. ,Vatur1• of 1hc· Amorplwus Compo111•111 W1eler R.* Baur H. Signer P. lewb R. S. Ander� F, . 
Pla11e1<11:1 Nobl1• Gases in "Phas1• Q · of A llencle: Direct Dt•/emwwtwn /11 Closecl Sntem l:1chi11g Clayton R. N M m eda I . K. 
Oxygen /s(I/OfJes in Carho1W<'<'Pll1· Clwmlrite1· Wet nbruch S.* Zinner E. K. El Gorcsy /\. Palme H, 
Oxygen-lsotupic C,m11wsiti11m of l11cli1 idual Fol'It<'rilit Gmms. Fmalitic Ri,m am/ \/atri, O/iw11e1 _Ii-om till' Allende Mete<irue MoS"ee:1 H. Y .. J r.* Grimm R, E. 
CarhC11wu•o111· Cho11drite P11re111 Boclies, /; Ccmwnums amt Fom111/a1io11 o/' 1lwr111<1/ Hodd1· Grimm R F.* McS,\een H. Y. Jr. 
Carho11an•or11· Clumdrite Parem Bodies fl. Results am/ l111pliclllio11s of 71,emwf \4odef, Steele I. M .0 

Fon1eme i11 Cl ;l,f<>teorites and f111erpfc111e1<11T Dmt: .\linor Efl'lnl'llfl" 1111d Comparmm 1nth Other .Heteorit<' lipe.� Johnson C. A •  Prin, M .  Wei�bcrg M .  K. Clayton R. N .  Majeda M .  K. 
Dar� l11d111wm 111 Allende, Vixar,1110 and /..1.'0\ rlh•: lmpbrntums /or 0.Hclatwn Pnor fO Frnal A<'c-rc•tio11 o/ ( VJ Pare/II Boche.� Hartmeu C. P.* Blanford G E. Gibson E. K . .Jr. 
/11 Siw Anafrsts of Vi>latile t::Jeme11H a11d 'vfolernfes in Carl>()naceou� Chondrites Zolensk;; M .  E." Barrett R. A. l'nn, M .  
P<'lwgmphy, .Hineralogr and Matrn· Composilum of' Ya111aw-82 /62, a Ne1i Cl2 C'hondrilc• Paul R. I. . L1pschu11 M .  E. * 
Carho11au!m11· Clwndrites /"rom Quc'l'II Waud Land. A11wn·11rn: Glimp.w.� of .V,·11· Paru111 

POSTER PRESENTATION Zotensk� M .  Barrell R. Goodrng .I . 
. 'vlatri.,· ancl R1111 Composi1io11s Co111pared f<,r /J Carhonaceous Clwmlrite 'vfetemius and Clas11 

PRESENTED BY TITLE ONLY Frisenko A. V. Ban�hmkova G. V. GuzhO\a A. V. Lavrukhina A. K 
771e A.ue111h/ag£" o/"A l•rich Pigeomk 11·11h Cril"tobalite in the Metal Particle fi-0111 th<• Efi·emol'ka CV Clwndrrtc• Geiger l"h. Metzler K. Bischoff A. Arndt .I. 
A1111ealing F,peri1111·m1· on Alle11de (CVJ): 7i• '(fural and Mineralogical Modificatiom Geiger Th. Bischoff A. 
{Os. Ru.Ir JS_, mu/ Otha Re/rm ton Siderophil<• Fleme111-rich Parth /es in the 'vf,w11110r11hosed Carho11acc'01H Clwndrites Kamonda, Mulxa 
(Wev), and PCA 82500 lvano\ A. V. lvano, B. A. 
7hc Kaid1111 \fr1c,ori1e: Estimation of th<' /111p(J( r Velo< it1· of the Metecmte Par<'l1t Bodie•.� 
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Kashka1ov I. . I. . Korolko1 a , . , .  Kashkarova V. G. Skripnik /\.. Ya. 
n1a111olc1111ine.w-e11n' Cham, tcnstits r!l Kaic/1111 Carhonaceous Clwndrite Minerals 

Matsuda .I. Fukunaga K. Ito K. 
Fra,·1io11atic111 ,I{ Nohle (,asn III I apor-Gm11·1h /)ia111m1ds 

M oro, I,. \'. Zinovycva '-/. G. Ba�ilcvsk� /\.. T. 
/)cgrc,· ,f C/11'111iml l/011wgc1witr o( ('<1rho11an•o11s Chwrclrites a.1· l'o.u,h/e Analogs ,f !'hobos ,\fmcrral 

Steele I .  M .  
Ca1/10do/11111i11e.1n•11n· l\fi11era/og1 of Meteorites 

Yajin1a H .  �falsuda J .  
Noble Gases ill S/rock- l'wd11ced /)umuuul 

Monday, March 13, 1989 
SIIOCK METAMORPHISM AND TERRESTRIAi. CRATERS 

1:30 p.m. Gilruth 206 

Sh,trp1<,11 V. I .! Schu ta� t, B. C. 
011 l<.1•1)()rted Ocn11n•11c<'I o/ Sh(l( /,.-/)c:fomred Clast.1 in the Volrn11ic l,J<'c/afro111 "/i1/m Caldera, S11111lllra 

Mi11cralogical Shod Wm·e Hm·o111<•try: (I) C11/ilm11im1 
_
,f R<'.f�1cti1·c Index Daw ,f E.,penme111al(1· Shocked Alpha-Quart= [

(i rothucs J. Horncmann l Stiifllcr D.* 

(irothuc� .I. Deutsch /\. Horncmann U. Stiitflcr D. 
,\li11cmlogical Siwek Wai·,• /Jarom<•tr_r: (II) Applicatio11s /0 l:\perimc11tally Shofknl (,11e1u 

Boslough :--1. B.* Cygan IC I .  Kirkpatrick R . .I . Monte, B. 
i\',\f N .\i><'clro.,copic Amtli 1i,1 o/ F;.\pcrime11tal(r Slwcked Quart: and the Formmion o/' Owp/ec1i<' G/a1·.1 

Bottnmle\' R. J .*  York D. 
'/11,• !)�11i11g o/' l11111m·t Me/1 Ro< I, ,  U.1ing lfw �" Ar '" Ar Method 

/«'.1f10111e r1/" U-!'h Snte�wt1< 1 /0 .\lwc/,.- Wa1•e 1\fetamorp/ris111 /I: 35.0-59 0 Gl'a Shock-Re,:m•er_r I ,pcrimorH 011 l.1rco11 am/ 7itamte 
[

Deutsch 1\.* Schiircr U .  Hor ncnrnnn I . 

�ch,u er l . Dcuh<:h /\. 
Nc•,11r111.,< of U-Ph .\ 1 1tc111at 1, ., rp \ho, k- IV(II'< \frta111orfJhtm1 /: Acceuon ,l/i,wral, 111 1/w l/011i:h1011 l111pa1·1 Struc111re. /)e1·,111 lsla11d. 
In 11, C 1111uda 

(1.tl\ in J .  B.9 Bullon .I. I .  l.unphdl B /ts!- S. 
lerram •1110/1 m of the \lc11·or ( rater ht<'I ta IJ/011kl't 

, 1,hii1u1111 K . *  Kohl l I' Shoemaker r. 'vi Arnold .I. R .  L,1I D. Klein .J. 
/It .\rt11 '!JI.'- ·, If /-'yp1J.111rc lgn ar \feu•,u· Cratl'r, Arb111a 

(ir,1111 .I \.* Schult, I'. H 
Ilic I ru.11011111 .\1/111' and \t 1-fe of \frt<"r>r C TIiier, l 1rmw 

Schull, I ' .  H * 
.\1 1 le, of l ie<la /i11pla, n11e111. \/1•1,·or ( rain 

[
Shocrnal-.n I . vi .• �hocmal-.cr l. �-

(1<"olog_1 of lfw C011110/11 llam1 /111pm I Strll< ll/1"<', H ('.1/<'rll ,{1111ralia 

Shm:111.1kcr I . v1 . *  �hocm,11-.cr C \. Plc,c1.1 .I. B. 
(,r(/\ ill {nl'<'.\l/�(l/1<111 o/ th<' (01111nll1 lla1111 l111pa1 I Strucll/1"1', JI e1ter11 A ustrafl(I 

�.:,; I .  H . *  \.I tll lclchld1 I) \\' . H!irt I . 
r. I nah m ri/ I eroha/11\"11< a/11 /)i.1/>1 n(•d (,/as.1 .'wmp/e, from 11 tdmr Cra1a. Saudi A rahia 

\\ 1d1111.1 ll I{ \\ _ *  '-tl1111l1 I'. H 
I 0.1 1 of I 11r�c ( 1 ,111•1.I' 111 1h,· frrrntrial /111p(I( I /fr, ord 

",1 1 0111 R. <, ' 
. Ir, I ,1cn11d1 1/11 .\olln< of 1/w /',noel of I.me /lean 80111/mrc/111c11t in tlw f1111er Solar .\)·.1·1e111? 

POS !"ER PRESENTATIONS 

Fink D. M iddleton R. 

\lnopnuh,, J S. 0\IL'll \·I R .  (i1 1c1c R. ,\ . I .  
( a1h,,,/ol11111i1u•1,'<·11d and \!1< nu, op11 /.m11( llar h•a11m·1 111 Quart::.fmm the A T 1/011111/ary ancl Other l:i11·irw1111<'/lls: /111plicatiom.fi,r 
//1,•1r Ongm 

(11.1111 J \ 
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Bohor B. F. Betterton W. J. Jablonski D. Chen C. Z. 
Permian-Triassic Boundary Clay in Chi11a is Volcan ic, Not lmpac t Ejecta Duane M. J. Reimold W. U. 
The Simpson Desert Depression An Ande/11 Impact Ba.1m:' Gaffney E. S. 
fo·o-Dimensional Gauge lmera("tum !;1Jec ts for Plane Shotks in Sno11 Miura Y. Kato T. 
Di/ji•rent Demittes af Diaplectic Plagiodase Crystal1· Among Metecmu��, Lunar Rm ks and Terrestrial Impact Craters M urah A. V. Liu Y.-G. Schmitt R. /\. ChatterJee S. 
Chemkal Signatures of the lnfratrappean Sedimems of De<·can Traps, lnclra and Their lmp/1c at ions to the K-T Baundar_1 Scenarto Pilon J. Grieve R. A. F. Sharpton V. L. Kennedy J Coderre J. 
A Ground Prohing Radar Surve,, al Meteor Crater Arizona: First Results Posm S. B. 
Yield Strengths of' Martian Comp/(•.\ Craters Rocchia R. Boclet D. Bonte Ph. Castell arin /\. Courti!iot V. Jehanna C. Wc1el r. C. 
On the ExistencC' of Sc•veral lrulium-e11rid1ed !..ayers at 1he K-T Bowularr and in ti .lurasv, Sequencc• Tomlinson W. D. 
A Possih/e Impact Crater in Tunisia 

PRESENTED BY TITLE ONI.Y /\leksee\ /\. S. Smirnova S. B. Na,aro\ M . A. 
Paleo1110/c)gical Age• c!f the Kara lmpacl El'C·11t 

BadJtrkov D. D. 
Badjukov D. D. Bazhenov M .  I.. Natarov M.  A. 

Plifeo111t1g11eti.m1 c,f lmpacfltes cf tlw./\ara Impact Crawr; Prelim inari Rt suit.� Badjukov D. D. Nazarov M . A. Suponeva I. V. 
lmpau Glasses.fi·om the Kara and UST-Kara Str11ctures Brockmeyer P. Deutsch /\. 
The Origin of the Brecc ia.r in the Lo11·,•r 011a1,mx Furmat1011. Sudhurr Sm1< ture (Canacla): /:'vid,..m·,· .from l'etroxraphi!' Ob.1·en·m1om mu/ 
Sr-Nd I.mt ope Dma Fedoso\a S. P. Sa10nova L. V. Stchcbletkin S. I. Feldman V. I. 
Diap/ect,c Transformation <?I Horuhle11de Ji'<ml Pm l1l'!h-Kat1111k i A ftrohlem. US5,-R Feldman V. L Mat\ eeva Yu. B. 
Eq1eri111e111t1/ St11C�1· of Rexio11al Mc>tt1111orphism of' lmpaaitcs Masaitis V. L. M ashchak M. S. Selivanovskava T. V. 
Parameters tf F:xrnvation and Me/1111g Zo11e.r of Kt;ra Cratl'r Na1ar01 M /\. Barsukova L. D. BadjukO\ D. D Kolesov G. M .  Ni,hcgorod01J I. V. 
Geolog1· and Clwmi.Hl'I' of the Kam a11cl l.!ST•Kara lmpaa Craters N a1ar01 M.  A. Badjukov D. D. Alekseev A, S . 
.\lorp/10/ogy c?f the Kara and UST Kara lmpaa Craters, USSR N a,:aro\ M . A. Kolesniko\ E. M .  Badjukav D. D. 
Potassium-A1-xo11 Age of the Kara Impact fa•em 

M asa1 ti� V. I.. 
Reimold W. U. Horsch H. Durrh¢im R. J . 

The Bro11:1te-Gm11ophrre from the Vredefort S1ruct11re A Revie11· Sa10nova L. V. 
Ortlwp_m,xent! o/ lmpac·t Melts - Indicator of' Impact Melt Coo/mg (Boltysh A trrohleme. USSR) Sa10nova L. V.  F'eldman V. I. Korotaeva N . N. 
Plagiodase Cn•stallization Peculiar1t1e,1· m Impact Melts of Bo!tysh Astrohleme (USSR) Wu S. 
Geologic Feawre cf the Duolun /mpac r Crater, Chi11a 

/\lek�ce1c A. S. 

Vaher A. A. Kolesov G. M .  Sapolttnik ov D. Y. Mikhshansky A. Z. 
Th<• Distribution of Mereorill< Material in lmpadJ/es from the Temy A Hrohleme ( Kriwn Rog, Ukr.�:�r) 
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Vr{uia �-
l'em,/111;_1 "ml Ownmln of !'rohahle lmpm·t Melt Uod,,  at the Seveti11 ( rater 

I aylor (i . .1.• 
Metal Segreg(ltiim i11 Astemid1 

Newsom H. E: 
"/11e ,\ ickel Co111e111 1�{ the l.unar Core 

Monda), March 13, 1989 
PI.ANETARY DIFFERENTIATION 

I :30 p.m. Bldg. 30 Auditorium 

Kadik 1\. /\. H�llloway .I. JC' 
,\ id.el wul Cohalt /'arti1im1i11g l/1'111 ee11 \ilirnlt· and \-/('Ui/ l.iqurd� in 1'1i f>l"l'.l"l'm·e of Cirnphi1e al le11 J.:.ilohars 

Berti.a C. \1.*  Hollowity J. R .  
\lartrm1 ,\·lmule Primary Mell.,: A11 f:".rpcrime111al Swd, of -Weir lknsil_r and J "i.1<�1s1tr al  23 kh 

Mchlrlanc E. A.""  Drnkc M.  J. G,tsparik I .  
l'ar111i1111i11g_ o/' Ni. Co. Sc. La, and 01her !:1cments ll1·111 ecn 0/n•m<' and il/a11md Haw/tic ,'vfcft 111 75 Kha rs and 1800° , mu/ lmplicauonsfor 
1he Ear�1· '/1,emwl //i.1101:1· 1!f' 1he l:im/r 

Drake M . .I. S\\indlc l . D. 
l:arl, 0111gassin,,: ,,{ the l:imh :, ,\fa111/1,_- l111plin111mh of \Jr,wrnl Helt /'(lrfllumi11� of I 

Warren I'. H . *  
f r1/u111n a11d Co1111m.1·itiom if CnNs Stable m·cr l'nmordi"I Stir< ale ,\-fagma,plrNe,: l;fje< Is of f>ltm<'f Si.:,I." and 1-i•O Co11te111 

l onb W. H. Mclosh H . J. 
Cry.waf Se11/i11g in a Vig11m1Vil_r Con\'l•c1i11g ,\lagma Ocean 

l urncr G.' Burgess R. 
Vola11/c L'nriclted ,\la111le l-111hli i11 Dia11101ul 

l yburc,� J .  A.* Krishnamurth� R.  V. rp�tc111 S. Ahrens I . .l 
1/_rclmgi 11 /so/Opu Fr(/( 1i01w11011 During Impact: .\erpemme, tw,1opirnll. l:.nrii fwd Serpt'IIIIIU', ancl ,\;furclt1.w11 

\1at�u1 · 1 .* l".1J ika l i1d11 
( oupfed I. n1/111um of the ·l /1110.,ph 'fC'-Oi <'<ill. Comme/11 a111/ /n1awrs 

r1u:SENTED BY Tlrl.F ONLY 

>'\h-c ' 
Surfm t of a 7,,,.,.nmal l'la11e1 (im11 ing hi l'la11Ne"111wl lmpac 1,1 

Polosin A. V. 
C/u111�e of S1rut111wf a11cl J ale111 Swte of Ii· lon1 /)11ri11g \feltmg o( �\-f11wrals ( H1hsha11er S11u�1) 

H\ ,,;hk�n �\ \1. Polosin /\. V 
· l>ouhlc Structural Role of Fe! Io11 111 ( arh01u11e Glas.H'S (.\fossbmu'r S111c/1) 

Jones .I. H 

Ge111 lu•111icaf \lode/mg of lg11eo11.1· Fmc1w11al Cn '1<111i::a1w11 

KornL\ .I Schrc1hc1 H .  D. Rcithmtllcr \1 . W. Bicncrt S. E. Webb J. W. 
/m11 /?1 d,n- Clwr{I( teri.wio and Chemic al Ongm D1/fusum in 1/te Srslem Anorthite J)iopside 

k:Cy I' (, Bell .I. l 
,.111 l:mu11i1e ( r/1.\taf Co111positio11 /01 1/ercun .' 

\1t1l-.hc1 1cc \. B. Buhtto\ V. Kotclntkm /\ .  
\eu ll,,g/1 I'- I I \/Wm111·111al Res11h., 011 Or1hop1 m.w11e-Chm111e Spi11el Eq11ilihri11m and a Re\•ised Ortlwp1•ro:i:e1w-Spi11el 
( 0111w1/wr111cl111t ll'/' 

T\mday, March 14, 1989 
MARS GEOLOGY 

8:30 a.m. Gilruth 104 

Moug111is-\1ark !'.* 
(iC'ologii f?ationall' for a \fan Rm·er Sample Rl'llll'II \li.1·.�icl/1 /0 Northl'm f/rsi11111 l'la11i1iu 

Gn:clc� R.  Sk) pcck A.* Pollack .I. B. 
\lar111111 Aeolian Fea111res: C,mrparison H"i,/1 Re�ults from tire (i/ohal Circ11latio11 Model 
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Wilkinson M. J.' 
Srreaking on Earrh and Mars 

Bridges N.* Barlow N. 
Variarion of Martian Ramparr Crater Ejecla Lohateness m Comparison to Latitude. Longitude, Terrain, and Crater Diameter 

Craddock R .  A.* Greeley R. Christensen P. R .  
Evidence for an Am ient Impact Basin i11 Daedalia Planwn, Mars 

Frey H !  Schult1 R. A. 
Overlapping large lmpacrs and the OriKm of the Nor/hem Lm..-/ancl� of Mar.1· 

McGill G. E. • 
GeoloKic £,, idence Supporting an Fndogen ic· Origin ,f<ir the Martian Crustal Dicl10rom1 

[

Craddock R. A! Maxwell T. A. 
Timing of Resurfacing Evena in the Amenthes and 7)-rrhe11a Cratered Highla11d� of Mars 

Maxwell T. A." Craddock R. A. 
Mechanisms ol Resurfacmg in the Amemhes and frrrhena Cratered High/a11d1 o/ Mars 

Frey H.* Grant T, D. 
Res11rfaci11K in Coprates and Thickn£•ss ol tlw Ridged Plai11s 

Scott D. H.* Dohm J. M 
Chronologr and Global Disrrihwwn <?I Fault and RidK<1 SJ steniv on Man 

Golombek M .  P.* 
Geometn' o/ Srres.l'eS Around Than,� 011 Mars 

POSTER PRESENTATIONS 

Campos-M<1rque111 R. Jr. Robars J. Harrington M .  
GeoloKii .\1ap ,�t the U/1 n11· Rupes Area of Mars A1wra/c, Man 

Campos-Marquetti R , Jr 
A Dune Cla.uifkation Scheme' for Mars: S0111hem Henmphc'l'l' Eoltan Bedlorm.1 

Craddod. R. A. Zimbelman J. R. 
Yorkto1111 and Le\·ington as Vi<'Hed h1 the VtkinK I l.onder 

De Hon R. A. 
Geologic Map <?I' Maja Valles: MTM 20057. Norrhem L1111ae Pla11um, Man 

Dimitriou A. M.  
Geologi(' /;'l'(i/111w11 ol the Hir,hlaml/ Lem land Transition Zone in the ls111e111us J..o,us QuadranKle. Mar. 1 

Melandre1 D. E. 
The GeomorplwloK_l' ol Eastern Gangis Chamra Wit/t i// Valles Marinerit, Man 

Peul\ast J. P. Costard F. M .  
/ /500.000 Geo111orpholog1cal Mapping <?I' Mars: Mel,n Chasma, Valles Marim•riJ 

Rice J. W . .  Jr. 
The GeoloKI' ,d the Maia Valle.I' Rexi<m. Mars (MTM 10051) 

Rotto S. L. Tanaka K. I .  
FaultinK Hi.Horr of the A/ha Patera-Ceraunim Fossae Rc>Kion itf Mars 

Zimbelman J. R. 
Erosio11al O111/ien of' Dusi A lonK the Sow hem MarKill of' the Tharsis ReKion. Mal'.\ 

Zimbelman J. R. 
GeoloKic MappillK ol Sowhem Manr,ala Valles, Mars 

PRESENTED BY TITU: ONLY 

Jons H.-P. 
Belts of l:i11l11:ro11ic Collisional Mountain RanKes i11 the Vici11 it_1 ,!{ the Ta No Va-UpclomtnK, Man.' 

Jons H.�P. 
Suspected Block/ Pia re Boundaries Within rhe MeKa·A ureole <?l the Ta No Va-UpclominK w1 Mars 

Lancaster \I. Greeley R. 
Prel i111i11ar_r Estimates of Secl i111e111 J- iilume in the North Polar Sane/ Srns <!f .\1an 
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Tuesday, March 14, 1989 
81-IOL(; IUrl AND ANGRrn: CONSORTIA PU S PALI.A�ITES 

8:30 a.m. Gilruth Gym 

Reid /\. \1.* Buchan.an I ' .  
/11c llholglu11i l/o11ardt1<' ' l'etmgrnflhr mu/ Min<'rnl Ch1•mmn 

Laul .I. C.* (,o,\chn I> .  <i . \mllh M R 
'/11e Ulw��hari Comor1111111: Clw1111rnl .\1wh <1 1hc- Bholghmi llmrnrdUC' 

l 'aul R .  I . W,mg \II. � I 1p\d1ut1 M. I " 
I 11/111ile \/ohi/1 Iran' l.km<'nl.1 111 ilw Hholghat1 /1011 llrthri, 

�1111Hlk I .  n.· Hohcnhcrg C \1 . N1cho1' R Olinger C · 1 
l'al'<'llil<'U f-is.111111 S<'11<111 111 1/rc \/Neoril<' /1holglw11.1 

Bo�,int D. D." Gari i,on D. 1-1 
' I r•,

., I r  Agc.1 nf l.w rll<T /)u/ ilu 111:D l'an•m /Jmh l.\flerrenn• a l.011g Period of l11emwl /-'1°1'11/1 /Jue 10 .\·la1or lmpact.1'7 

N"}qu i,t I I .* W,c,mann H Ban,al B. \luh l..•Y.  
Uh-.\r ,- lge 1f1111 f111 nti< C/(llt III till lllwlglw11 firm ,m/111· ancl /1111111/ \r  ( 11mpos11w11 1if ilu• I 1·11 rs ( lrff 86/JIO Angri1e 

\'1cK a1 (i .  I c I W.1g,1,,n J 
/.1 l 111qt11' A1 -lro11dn11 I.I. II 1160/0 a Cn·Ha!ln•d \1el1' 

( ro1a1 (, .*  McK a1 ( i  
\lmor and "fraf< ricm<'III \ltnoc/is1nlm11011.1 m Angra dos Ueis and /.e,, rs Cliff 860}(/: .\11111/an111·1· 1111d Dif'fi,renn'I 

M1ttkld1ldt I)_ \V • Li n<l �II 0111 \II. \II .  I 1nd,trorn D . .I. 
(,<'m h1"111i.11r_1· of l.t 11 '860/0 and ·ln�rn /)os /?ie1 and ( 011.1/r(lm/1 011 1/w (i,•11eII\' of the Angl'II<'., 

I ugm,111 G. \V. Galer �- .I . (,: IO\� R. 
Rh-.\r 1111d Otha lwtoJ>t<' S1wfw1 of 1/w Angm<· I h'W 8fi(JJO 

Sherman �- H.* I rc11nan A. H .  
17w < )lrl'i1w-ras,1w1< I h111id111. l:.11wn111<•111s a11d lmplint11011s for A11griu Aclromlri1es and Ca . 1 1  Clrondrufes 

R ighter K.* /\n:ulus R .I . Delano .J. W. 
/?edox 1:·quililma in l'alfll.lllil' .\fril'oril<'s and the l:iwfll<' l'are/11 llodr (/�l'/J) 

Dai I\ A. '.vi .  Olsen I . .J . *  
'/11e Origin <!f l'ho.1pl11111 \fmernls in rlrc Fagle Suuirm and .\pri11J!Wlll1'r !'t1lla.1·i11".1· 

POSTER PRESI-.NTATIONS 

/hang .I . Williams. [) B (iol<lstcin .I. I •  
'fr1ra111e11i1e III th<' P/1.ttr/1' of lire Iron Met<•<Jl'II<' Carlra11 

/.olcnsl. 1 :VI. E. • Barrett R. A .  
Cl I .  CD am/ ( '  t/2 Cfa.111· m 1/w Ww£cluui /lm,ardi1,• mu/ Ill<' A I. Rais C/roll(/rite 

PRESFN H.D BY TITLE ONLY 

K allcrnn 11 (1. \\ . Wtu-rcn P, I I  
(i1•,wiU'111H1n of tlu' l. l: IUifiOlrt lrrgme 

\'1.l�cda I K .  Clm ton R. i\. 
Ox_r.l!l'n foitopn in ·tire lllwl�lrt111 I fo,mrdue 

:VkKa1 < ,  I c I \\' .ag,1,111 .I . 
/fr,/, ,  r ( 1•111/i1w111 /)111·111g 1lt1· ( 1 1 .,•11lh::-a11m1 of Umqw· ,fr lllmdrr11· I /; H 860/0 

l'uesday, March 14, 1989 
COSMIC- Dl ST II 

8:30 a.111. Gilruth 206 

Knchcrl c.* H .agt:1 I I I .  h,urc ( ,. 
/:'.\'lmt,·rrc•,11 111/ S11hcmln from <,lacial .\<•dmwlll in A111t1r<'/11 a: /111emal S11·11clllr<·. ,\!iiwralo.c1 , mu/ Ch!'mirnl Co111posi11011 

\laurcttc \I • Brm1 nkl' I )  I Schramm I . S. 
Giant \110-111111 1contn from ,11111111'11< !Jli11' I<<' 
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Blake o.• Fleming R. H. Bunch T. E. 
/ile1111(icmio11 and Charaueri:mion of a Carhonafeou.\, TiIa11ium Comai11ing /111erf1lane1ari- Dusi Pariicle Sutton S. R.♦ Flynn G. J. 
Trace /:Jemem Compositions of !111erpla11e1ar_,· D1/\'l and TerreHrial Par/Ides Co/lee 1ed from till' S1rat<Hphere Zolcnsky M. E • Lindsttom D. J Thomas K. L. Lindstrom R. M .  I ind\trorn M. M . 
Trace Elemelll Compositiom 1!( Si,; "Clumdriflr" Srrarosphem Dusi Partu lei· Maurcttc M . Olinger C.♦ Walker R. Hohenbcrg C. 
Noble Ga,· M1'a1·ure1111'/l/s of Lx1rawrr,•smal Partidc-s from l'olar Sedime111.1 Nier A. 0 • Schlutter D. J 
H,•liu111 ancl Neo11 lw1ope� 111 S1m10.1phcm Partfrle� 

PRESENTED BY TITLE ONI.Y Anufrie, G. S. Boltenko� 8. S. Kapitono\ I. N. 
He, Ne and Ar lw10pes in 1he D£·,·1•-Sea Oceamc N.'f/W1umgam•.�1· Nodule.� Laurance M. R 
/mac f Capwre uf H,1perve/oci11 Partic/1•.1 in Anoxd1 McDonald R.  A Tanner W. G .  Alexander W. M 
A De�, np111m o/ 11 Pornh/e C oup/ing 81•1wee11 Dusi Graim and w,11,•r-Ba.wd /om 111 Co11u•1 Pt llaller Maurene M. .lourct C Bonny Ph Bradlc� .I. P. Germany M .  S. Kihn Y 
£lee rm11 Mi, roJCope Studies of Carbon-rich Grains in a Ne11 Collett ion it/ Alllafftii a Mu rcmu,1eoril£' \ Maurctte M. l'a�sojJ D. E. 
S1 al/er P/011· u/' Fle111emal A bu11da111 e� in i\lia11me1£•orires: A Non S1a1i.11irnl /111erJ,rC'f(lfi1111 M,wrettc M . Pourchct M. Bonn:, Ph. de Angelis. M. Siry I' 
A .Ve11 Colle, 11011 of Mic-ro111c11•ori11•.1. I·., 1rac1ed from JOO n,,n ,!f" A ru/h ia/11 'vfrlrul Blue Ice. Near Cap-Pnullw1111111• 111 An111rNic a Misawa K. Ma S. I Yamako�h1 K Nogam1 K .  Nakamura N. 
Rare /-cmh F/1•11w111 Ahu11da11£ <'.1· in l11d11 iduaf Mag11e1u·. S1011r .\itl1<'rule1 fi·om D1•1·p-Se11 Sedi111e11/s R1etmc1Jer I- . J. M. Albrecht A. 
Preparotio11 of C,,m11c Dim A11alog, for Sho< /.. \.fe1111111,111hi1111 Wu 1 .  Chou P. C. 
F11111t· J:leme!lf Smwla1io11 of ////au Cap111r£' of H1pal'£·la1 If I Panidn 111 \.1uliiplc Fi/111.,· Zolen�k::, \1 Burrell R. Hor1 I-. Carden,15 I-. Da\ 1dson W. H.i::, ne� G .  Criswc1I W. 
Tiu· U11/i11  of S1ltca Aeroxel a1 a Cos11111 Dust Capture i\frclium 011 1he Space Statum 

Ctay1011 D. D.♦ 

Origin of X1 -Hl and Supem1>11a 1987A S11an P. S. Walker R.  M • Yuan J. 

Tuesday, March 14, 1989 
INTF.RSTELI.AR GRAINS/Dl 'ST 

10:15 a.m. Gilruth 206 

Lornri1111 of Small S,C Crnwh in Me1cofll£'\ U.1i11g a I m1 • J 11/tage X-rar M11p11111g fr, hmqw· Clayi ort D D. I iffman K. Scowcn P * 
160 A1w111ali1•1 in l111enrellt11 Dusi !lb Frat1iom Kerridg.c J I-.' 
/Jc11fer111111 F.11r11 h111c11H and Srmhe.t,I· "I \,fr1eonl1< Org1mi< 11alf£'r 

Recd) R. C.* 
Co1m11gn11� •N11clide J'rod111 1io11 Rmt'I in /111en1e/lar Grllim Harper C. 1 .♦ 

G,,01 hro11oloir11 al /nve\llga1iom· in S11pN11ri11x Ctnm11lox,· 

24 
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Tuesday, March 14, 1989 
MAR�: WATER, C'ANYON:,i, AND IJFI<. 

1 :30 p.m. Gilruth 104 

Cl i i'lord S. :vi . *  
711<' l?c·.11w11.H' ,fan fau(r ,\/ar1ia11 (iro11111/11·at1 r .\rm·m to tht· Omu o/ a older Cltmat< 

Ohcrhcck V R.*  l· oglcman G .  
011 th<' /►,,uihility of" 1.(/i: "" 1:·ar(r ,\furs 

Squ_Hc� S. \\ . *  
rar�r :I/an: Warm am/ ll'N. "r .lust Wet? 

Parker T. J. 
( hmrnds awl Viilfl' I' Nt'tu·orks As.mciated wi1h Ar{!_l n· l'/1111i1111. ·Han 

1' 1cn D.* Schncchcrgcr D. 
l:msimwl l.a11d 1-orms Ill A/ha !'a/Nil 

'.;haller I'. J.* \-1 urr1ty H. C. Alhcc A.  I. . 
S11h11qw•ous I.mu/slides 011 Mar.<' 

(iolomhck :V1. I'. 
/Ji\1'1mti1111ities i11 the Simi/ow Martian Cmsl 

Rohmson :vi. s.* Tanaka K .  I . .  
Jfrdrology o( c1 F/011· J;\·ent Ill l•.:as<'i Va/11•.1. Man 

C1l',lanl F. M.* 
F'/11,·io- '/her ma/ /)·11,\it,n 1111 ,\far.�. ,l .\ihericm .-111alog1 

Wtlltams S. W.� Zimhdman .I . R 
Origin of" f)C'hris F/011· ,\·latffial: lmn'III/IS l,.u, 111, \/an 

Schult1 R. ,\ . *  
,·,murm1I ,\ta11pini: am/ hll<'f/Hc'ta/1011 o( Vafl<•s ,\far1111•1 i.r, Man 

I rn:ch1w, U. K .  Bcr1olin 1 I . M. 
/111error .\tnu turt'.\ (if I a/le\ \!an11er11, -\far.,· 

Cio l l .  �- K.* 
C11111 ,,11 .,,me I/In' m the ll<'fr,,, • .J111·e11taC'-(ia11gr\ ln•a. \Ian 

POSH:R PRESEN'IAl"IONS 

l.1hrol \. 1\ . 
. \fo1pl,ologirnl Vcmmw11, ancl }�1 0(11/i(ln of Uw1111d, 011 •Uars 

lk lfon R. A. 
J 'li"nl SIIIXC' in Martia11 0111/lo11· .\ n1<•111.,: l:inwdi< /-/1111 

(1u l1ck \ .  C. Baker \ .  R. 
lhc Roi<' of' J lydmtlwrmal ( irc11la1to11 in the ror111atio11 of rim ral l 'a/le1 s 011 Man 

Kochel I{. C. Miller S. VI .  0. 
\larphol,,girnl DiH1111 f/011 of' Sapplllg• a11cl J?1111ofY. /Jo111i111111•tl I alln• \-'enn1rk 1· 011 Forth a11cl .\.fan 

\lld,cch,1 11 K .  A. Schumm S. i\ . Rohmson R. S 
. \far111111 0111flo11· Clw11111·f Fomwf/011 hr W//fer l:ms1011 Unclcr ·\'om•c1wMmw11 Co11drtio111 

PRt:Sf<.NTED BY TITl,E ONt-Y 

Co,1,1rd I . :,..1 
I q 1111111•/rn /)1.1trihuflo11 o/ I 'o/a11lt•1 011 ·\fon 

K 1111nin R. 0 Bu1 b:i" G . \ Boh1na N .  :\ . !-ihashkina V P ZahaluC\·a r. \ .  
\far1it111 ( n olit/1euph1•re. \tapp111g of I 'er1ical .\e, f/011 l rpe,· 

vtoug111i�-:-.A ad: I '  
/?1•cc1rt U 't111 r Ucl,•a11· in 1hc nwni, Rc·gio11 11{ .\Ian 

Schncrh:,;rgc1 D. M.  
Limodu Chm111cl l nrn11 111 .\fa ' lt/1111 l a/Ii,. \{(IT\ 
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Shukla M. Venkatachala B. S. Sharma M. 
/111erac11011 of Lithmphere a11d Biosphere. Some cvide11cesfrom Earl) Me1a1oa and Metaph)·tes from India 

Tuesday, March 14, 1'>89 
UREILITES, UN GROUPED CHONORITES & NEBULAR PROCESSES 

1:30 p.m. Gilruth Gym Takeda H_-
Prrox<111e Chenucal Variations c!f' Heavifr Shocked Uretfites and the Planetesimal-Scale Collirion Model for the Ureifite Genesis Aylmer D. Her10g G. F.• Vogt S. Middleton R. Fink D. Klein J .  
Beryll1um-l0 and Aluminum-26 Co111e111s o f  Ure,fites Tomeoka K.* Takeda H. 
Fe-S-Ca-AI-Beari11g Carho11aceo11.1· Veins in the Yamato-74130 Ureilite: Evidence for the Genetic Link to Carhonaceous Chonclrites Davis A. M.* Pnn7. M, 
Trace t,'/e111e111.1· in Feldspatltic C/asts m Po/y111iC1 Ureilites Brearley A. J." Prinz M. 
Phyl/osilic ate M111erals in Carhona!'ecms Chondrite Matrix Clas ts m the Ntlpma Po/1 mict Uretlite: £1-idem·e for a Cl-like Cham/rite• 
Ureilite C<1111u•c tio11 Scott E R. D.* Newsom H. E.  
Pla11e1an Compositions - Clue.1 .from S111all Boches and the' Sun Wasson J. T.• 
Antaraic Meteorites: Anomalous Ah11mlance of UngroupNI from Rubin A. E.* Kallemeyn G. W. 
A Unique Chcmdnte Group/et: Petrology and Chemistry of Carlisle Lakes 001 and Allan Hi/fv 85151 Weisberg M. K.* Pnn, M. Nehru C. E. Clayton R. N. Mayeda T. K. 
A LH8515/ and Carlisle Lakes 001: Memhers ofa NeH Clwndrite Group Prin1 M.* Weisberg M. K. Nehru C. E. MacPherson G. J .  Clayton R. N. Mayeda I .  K. 
Petro/og1c and Stahle Isotope S111d.1 of till' Kakangan (K-Group) Chcmdrite: Clwndrule1. Matrt r. CA l'v Gtady M. M. Pillinger C. ·1 . 
N11roge11 and Carhon in A LH 85085 Links II ith Benrnhhin? Gossel1n D. C.* Laul J. C. 
Chenmt1T <f Allan Hills 85085 · Characterization of a Unique Chondrite Eugster O.* Niedermann S. Wang D 
Unwual Metec,rites L£W860/0 and A l.H85085 and Eleven Cl1011dntes: Chamcterizatwn.from Cosnwgemc and Trapped Nohfe Gases a11d 
Mmeralogi 

PRESENTED BY TITLE ONLY Bcrklev J . I.. 
P,e; 1sio11 ,Hin<ir Element Anafrsn in Siliwte 1\-linerals in Uretlites Bischoff A. M et1ler K. Stoffler D. Palme H. Spettel B 
Mineralogr and Chemis1r_1· of the An<imalous Chomlritic Brecc ia A LH 85085 Cassidy W. A. 
Estimating Rela1 ive Abundances <if Metecmte T_ipes Goodrich C A. Patchett P. J, Drake M. J .  
Nd Isotopic A11af1 ses of Ureilites: El'idence.for Mixing <!I' a 4,55 Ga Component ll'ith ii Younger Co111po11e111 Miyamota M Nishimura Y. Matsuda J. Ito K. 
Rama11 Spectra of Ureilite Dwmo11cl.< Saito J .  Takeda H. 
Mmeralog,cal Stmf1 of LEW85328 Ureilite Weisberg M K. Prin, M Nehru C. E. 
Evulence for a Relatio11.1hip Benreen Bencuhhin, A I H85085 and CR Chondrite.1 

26 

• .. .. • .. ' I ...... t• . •• • • . • ~·, ...... ~•-..· ' - .,_ ,,~ ........ 

.. -
• , .. ..,, ,._f.,. I ..... .. . • .,_ I 

• J f • 
... • 
-,. • .. . ., • .. . ~-- .. .. r . 'Iii -

• • • "' .. .. #I.., 11 .. .. • 
I ·- •• 

• • ., 
. '. .. a. I '-· , .. -~· .. .. ... 

" "--- ., -~ . . ti • 
• T 

• . .. ... . "1 ..... • . ... . ' • . .. ........... " - ' ,. •• .. • 
. ,,,.. .. .. , ,. . 
• • - ., " _.._ 

I - ._ ... . .. 
• ,, .. i. .., . -· . .,. .. "-- ... • .... .. .. - .. • . ,,. . ' 

• • ,-.. ta- .. t ... ' ... . .. • 'II .. _ _, 
Iii l i-' • " ... .. - .,. . 

IL -
u • r .. 1 \ ! • .. "' • . • •I ( • .... f 

' 
• . .. , . ... ...... -- ... "' ..... • I • . .. :,, 
• .. ............ 

• .,.. ... • ... i .. ,.., • 
.... ,. \ 

L .. ' i • . - . ... --
• 1. .... "' " 

... .... . • .. I' ,,. - ... .. .... f, ,I~ .. .,. .. .. . ' ... • .. . .... 
.. . .. 

-,- l 1 ... ... • 
•· I• -
1--...• • ""IM' ... • ' ' .. 

• .. • • - " - -- ... ..J, ... Ill _ ..... .. - - . . Ii, _,. .. . ....... .. -t .. ~- ....... ... \~ •• • •·. -· -.. '""I I .. ,.Y ... ... t r .. ... .... 
. r- ., .... .. ••~ . __ .......... ,.,. . 
••• J • • j, • .. . ... . • • ...... ,._ 



Tuesday, March 14, 1989 
Ll NAR GEOLOGY, PROCESSES AND RESOURCES 

I :30 p.m. Gilruth 206 

Hood I I .* H uang /. 
!Jf1 u� on A mh11•111 ,'Hagm•1ic Ffeld.1 mu/ l'la.mw of /he l::\"{Jallcli11g Vapor Cloud Producecl in Lunar Basin-Fom1i11g lmpac/s 

Spudi� P. D.* Hawke B. R .  Lucey P. G. 
17w l,ww,· Crisi11111 /Jam,: G1•0/og1 . Rmgs, and Deposits 

Clark P. I·.• 
/he Rcla1w11ship /Ju11·ee11 Orbiwl mu/ Sample /)a1aj,1r l.wwr Landing Sites 

Jaum,11111 R.0 \/cukum G. 
Spt 1·tropho10111c/r/c Analnis ,?f tlu· l.un11r l'li11im 
Apollo ll-Reg1m1 

Pieter� C. VI .• 
(0111posit10nal S1ratigraphy o(the I WUif /lighlaml Crust 

I ucc\ I' G.* Hawke B. R. 
frle,H opic Thermal Infrared ,\11•mun•me111s of rhe Silicate Mineralogy of l.11nar Red Spc11.1· 

Coomb� C. R.*  Ha11kc B. R. 
A.auhaA o Crm1•r and Clum111•l, A.ala11pap{I, Molokai. llmmii: A Terrestrial Analog to Lunar Sinuous Rifles 

Ober�t .r.• Nakamura Y.  
A •\'ew Estim"le of 1/w \11•teoruicl l111par1 Flux 011 1h1• Moon 

Ha\k1n I . .  A.* 
flu Hoon as a /'r(I( urn/ Sourc1• of 1/rclrogen and Other Vola1ile Ell'lnellls 

Heikcn G. H . *  Vaniman D.  T. 

Himkc B. R.* Coombs C. R. Clark B. 
P, roda,·1ic Depo.H/s: an Ideal Lun"r Resource 

Oder R. R." Ta,lor I.. A. Keller R. 
\lag11e1ic (1wrm·1eri=c11ion of' Lunar Soils 

POSTER PRESENTATION 

Chc,n:1 S. Pinet P. 
/.,mar \lare-Highlcmd 1/ori::omal Spenral Varu11io11s from Telescopic CC D-lmagmg 

Clark P. F. Ha1,kc B. R. 
/11(' l.1111m Farside Revisi1ed: l:r1.\'I of' S111r1/11i and Beyond 

Clarl..c I .  C. hmale F. P. 
Gal,/e1) Span cr11/1 E11co11111ers 11·i1/r the Earth lvlmm .'-,)stem 

Coornb� C. R .  Hawke B. R .  Lucey I'. G.  Head J. W. 
G('o/ogfc and R1wm11 Smsing S111die.� of tilt' Alpho11.1·11s Cmter Region 

H a1�l;c B. R. Lucey P. G.  Spudis I'. D Owensby I'. D 
!111pa, I S1r11r1111'<'� IH Crusllll l'roh1•s: A Sum111an t!{ Rc•t'l'tll Progress 

I ummc K .  l'elton1cmi J .  I .  Irvine W. M.  
Deril'llth111 c,( an •hwage Single !'article l'ht1.w Frmctim1.f,1r 1h1• Lwwr Rego/11h 

Ko,ltrnsl-.i R . W. Sprague A. I.. Lcbolsky I .  A. 
Co11111<1ri.11111 <!l rhc• 711<'rmal l:i11is.1io11 Speara from tire Sur.fiu·es of Mercury mul the ,'Hoon 

Burn, .I. Zhao .I. H .  Zcihk M. Haker D. 
l.i11·1!,-h11.11·tl Rad/(} Ohs1·n·a1ions 1J{' the l'lanl't \frrmry 

I ucc1 I'. (i. Gr.inah.in J .  Nelson M .  I Hawl..c B R. 
;d · Spet·rral ,\/il'u,g \lode! Approach 10 1/re Analrsis 11/ the Spectra cl{' Lun"r 1,·ui/1· 

I ucc1 P. G. H a11 kc B. R. 
l111agi11r Spe,·1ro.n·op_1 of' tlw C1·111ml 1/ighl"mil-Jrom . 7 10 I 00µm 

I ucc1 I'. G. Nchon '.\1 .  Granahan .I. H,,wkc B. R. 
I i,e 1>,·1wml1 l1ff of \ear-fl1fi·111wl Spectral l'arcmwters 011 l.unar Rock 1_i·pe Composition 

'i1 

!'?1rogmu,h,1· of I wrar {fmtmu Rn·ourc~,,· 

I cdlo\1 M. 



PRESENTED BY TITLE ONLY Campbell R. A. Hawke B. R. Bell J, F. III Zisk S. H. 
The Bessel Ray Region: Preliminary Anahsis of Remote Sensing Data Colson R. 0. Haskin L. A. 
Some Effects of Composition on Effkrem ies for Production of 0: and Fe'1 from Silil'ate Melts by Electrolysis Houdashelt M. L. Bustin R. Gibson E. K. Jr. 
H_rdrogen Extraction from lunar Soil: Method,; Aprllcable to a Lunar Processing Fanli1_,, Pugacheva S. G. 
Regiona/iza,ion o(//1e Moon \ Swface Based on th,, Thermal Radiation in the /R Ri,gum of 1he Spe1trum (/0-12 Microns) Rodionova Zh. F. Shevchcnko V. V. 
Distrihwion 1!( Craters wi1h Ce111ral Peaks and II ith Hills and Ridges at Bottom over the Lunar Su�face 

Tuesday, March 14, 1989 
OPPORTUNITIES IN SOI.AR SYSTFM EXPI.ORATION 

L. Fisk, NASA Headquart�rs 
OSS Stra1egic Plans V. Barsukov. Vcrnadsky Institute and 

S. Keller, NASA Headquarters 
ReHe11 · of Bi-lmeral Discussions 

Fletcher R. c.* 

8:00 p.m. Building 2 Auditorium 

Wednesday, March 15, 1989 
VENUS GEOPHYSICS 
8:30 a.m. Gilruth 104 

lmpliratiom <!/ Folding for 1he Rheologirnl Structure <if Ifie Crus1 <1 Vmw Solomon S. c.• Head J .  W. 
I t1hospheric Flexure Beneath the Fn•1·ia Mome,; Fored1'1'p. Vn1m. Constrains 011 U1hosphem Thffmal Gradie111 mu/ HMt Flm1 WiJ�i ams D. R." Greeley R. 
S1ress Dismh111ion on Tel/us Regio Ve1111.1, ln{erred_(rom Gral'i11· and Topography Smrekar s." Ph111 ips R. J. 
Implications of Gra1 ity Model/111g.fc1r a Thermal lsosta.n· H1pothe.m.f,,r Bell Regwn. Vem11 Black M. T.* Zuber M. T. McAdoo D. C. 
Comparison <!/ Ohs1•rved and Predicted Graw·11 Pr<>/iles (!Ver Aphrodite Terra, Venus Sot in c.• Senske D Head .I. W. Parment ier E. M 
Ana�rsis 11{ Topography and Line <if" Sight (LOS) Acrelemtion,; over We1·tem Aphrodite. £1'aluation ofa Spreadmg Cemer M-odei Ph1lhps R. 1.• 
Tec1011ic Response 10 Mamie Di namics in Venm Kiefer W. s.• Hager B. H. 
The Roh• <1( Mand£• Convection in the Formalion of Highland Reyions on Venus McGovern P. J • Solomon S. C. 
111/luence <if Vola11/e Loss on 1/ie Mamie Tempera/Ure <!f Venm Stofon E. R.* Head J. W. 
Coronae <!f Mnenosyne Regio, Venus: Morphology and Origin Schuhert G." Bercov1ci D. Thomas P. J. Campb�IJ D, 8. 
Venus Coronae: Formation hy Mamie Plume:; Hess P. c.* Head J. W. Parmentier E. M. 
Me//ing <d. Venusian Mamie al 0jn-eac/mg Cemers 

PRESENTED BY TITLE ONI.Y Bindschadler D. I.. Parmemier E. M. 
Mamfc, Flem· Tectonics and a Weak f.oi,·er Crust· Implications for Formalion <?I' IArge-scale Fea111res on Vi,m,s 
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1'1 Olllll /\. /\. Born,din V. K .  
Ar(I( /111111,/, "" Venus: !'lat11ihlc Meclwm.1·111 of l·or111a11011 �l\ tlla I . :\ . Kudrin I.. \ .  
/111 Uc/11 S1111c11m· ,!f R,1/ati"nal Str1·11 field 011 I 1·1111.1 '  

Palme II • Hutcheon I .  I) Spettel ll. 
Wednesday, March 15. 1989 

CAls 
8:30 a.m. Gilruth Gym 

"171<· /Jul/.. Co1n1wsi1io11 ,f ·· f-'rc11ulli11xc .. from a Ca.Al rich 1 1/emle l11c lusio11 Pa4ue .I. \1 * 
I mwdi11111 rn-// R1frac1ory l'la111111111 \fr/(1/ V11xxd1 /mm a F/11{{1 7i·11e A lmlimo11 in Al/1•11dc Cro,at (i .  Mael'herson (, . .I .• I undhcrg I.. I . 
Nare l:imh l;'/e111e111 Oi.11rih111w11 111 11 Cm11plt•,· frpe Ill Alle111/e /nclmio11. "" /011 Microprohe S1wly (Revisite1/J /inner I . K.* Caillet C. El Gorcsy A. 
\I;:· and O-l.1otopic C"111positio11.1 "' PNida.1·1•. Spine/. t1ml i\lelilite from Vi1-:ww10 CAI 477/J 

I reland I .  R .*  Fahey i\. J .  Zinner E .  K 
l\lJtoph t1nd C/remiml C,m.11mi111.1 ,,,, 1'11• Formmhm of /IA l.•l_l"/11' R1'.fi-actor_r Inclusions J>odo�d. F. /\. • Brannon .I. C. \<l ac Pherson G .J. 1--ahcy /\ 
Cu11111ariw11 "f 16Al am/ /11i1ial ·'7Sr('" �-,. Srs1e111a1io in Allende CA ls Brigham C.A.* Hutd1co11 I .  D. Wasscrhurg G . . I .  

Lundherg L. Zinner E. K .  
A l'<·trograp/ric t111d /.,01opic S1111�r ,!.f Haior l'/w�1•1· mu/ Opaque A.um1hlages in 1111 Allt!nde Fun Inclusion Kenned� A • H utchcon I D. Wasscr'hurg G . .J. 
Chl'mii al and /.w111p1<· C1111.1·1raims 011 the Formation and Fw1l111io11 of SA-I .  a /Jasalric CA !from A 1/em/e Keller I . I'.• Buseck P. R. 
Al1,iro11"n ,!( Ca- and Al-nd1 lncltis1<111\ 111 Alll'ndl': A fi·ammi.uion Electron ,\licro.\cope Studr 1--cgle) B. Jr. Kong D.* 
\lo and W I )l'ple1ionv in CA I :1 in Carbonaceo11.1· Clwnc/r,wc A 1711•or1•11c"I S11ufr of 1he 1"1.l"<•as 1?{ Nebular 1<11a/ Pres.1·11/'l' Kuehner S. M . *  Laughlin J .  R.  Grossman L. 
\u11-t:·q11ili/,ri11111 '/i·a,·e l:1e111e111 Par1i1ioning and Relict Cirnim 111 A 11pe Bl CA I Boctor ;-,; z.* Hutcheon l. D. Wasscrhurg G . .I 
/'etrology and Opa1111e ,\fineralog_r o(an Ar111alwlitc•-/Jeari11g Basa/tu· CA I from the Allende Meteorite /\rcmtrnng .I. T. • 
/:i id1•11("(' of' 1'0.11-A ffretional Alrl'ra/1011 <f C.11 ls in 1/w Vigarano Carho11ace01H Chmulri1e 

PRESENTED BY TITLE ONI.Y 

I s,11 I .  M. Tavlm S. R .  
Cr I.wt ope A110�11"li<•s in /11dmio11s/i·0111 A 1/ell(/e and ,\lure /11.wm \Je11•or,t1•1 l l) ano, ,\. A .  l.asutina I . I'. Korovkin M . A. Shukol)ukov Yu. A. 
//1 //rng<'II l.1Plope Ah1111//<1nn•s in l:in/r Sol",- S1sr,•111 ,\lllt1•rwls 

ll l) ,tllO\ A. /\. Ustinov V I. Kononko,a i\. N �hukol) ukov Yu. A . 
0Hg1•11 l.\·0101>ic Anomalr in ,\frws,1ma1irnl/1 Altered R1·/m< l(lfl lnd111w11s <•l Carhonaceom C/10ndri1es 

Wcdnesda), March 15. 1 989 
NATPRE AND EFFECTS OF IMPACT CRATERING 

Cr:rn lonl D. A.' Schull/ P. H. Srnka l .  J 
\fag11ctic l'rohing <!f l:i1r�r-'/i11w lmpacl l'hl'nomena 

VH:kcr) t\. M .* 
.!<·1w1g am/ 1/w Origin o( 'frk1ifrs Wasson .I. T. Futrell D. � 
..I I aral'd i\lolcl/1\·it<' Cm1tai11i11x /Jad<kli•y11c 

8:30 a.m. Gilruth 206 
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Stecher o.• Ngo H. H. Papanastassiou D. A. Wasserburg G. J. Jansa L. F. 
Rh-Sr and Sm-Nd Signatures from the Mon/agnais and Pop1ga1 Impact Craters 

Ivanov B. A.* 
Z-Mode! with Shear Bulkmx and Grovuy Anomalies Ahol'e Impact Craters 

O'Keefe J .  D.* Ahrens T. J .  
Pla11etar,1 Impacts: Effects of Gravity. Size and Veloci1_1 011 the Scaling of Crater Geometr_1 and the Transi11011 from Simple to Complex 
Craters 

Ryan E. V.* Davis D. R. 
Collisional Disruption Experimems: Impact Stre11gth A11a{vsis and Veloc1ty Distributions 

Barlow N. G.* 
lmplicmio11s of the !1111er Solar System Cratering Rewrd f<,r the Earth 

Ryder G! 
Bomhardmelll in 1he Moon-Earth System 4.5-3.8 Ga Ago. The Lunar Recore/ of Earl_, Quiet and Late Catacfrsm 

Schultz P. H.*  Gauh D. E. 
Protracted G/()bal Catastrophes from Ohlique lmpac·ts 

I-luff man A. R.' Crocket J .  H .  Gartner S. 
The Cretaceous-Ter1iary Boundary at Braz<H River. f,asr Te1:a.1· 

Hildebrand A. R.* Wolbach W. S. 
Carbon and Cha/cophiles m a Nonmarine K/ T Boundan·: Joint /11vestigatio11.1· of the Raton Sectwn, New Me1:ico 

Bohor 8. F.* Betterton W .I . 
Gla11ami1e Sp hem/es and Shoe kn/ Quartz at the K- T Bou11dar_1• in DS DP Sile 603 8 

PRESENTED BY TITLE ONLY 

Dikov Yu. P. Gerasimov M . V. Yakovlev 0. I. 
Some Peculiari1ie.1· of Refra< /Orr Ele111e111s Volatiliza,ion jhm1 Sili<ale Melt.1 

Goles G. G. Schmitt R. A. 
Pristine Shatsky Rise K/ T Marine Carbonatet YMd Nega1iw Ce A11omaliev Sbghlh Higher tha11 Presem Pac!fi<' Ocean, lmplymg a 
Slight�r Lmn'r pH 0(8.0; IV. 

Huffman A. R. Carter N. L. Officer C. B. 
Are Shocked Minerals Unique w lmpaa? 

Jin 0.-Y. Schmitt R. A. 
Pristine Sha1tkr Rise K/ T Marine Carho11ates Yield 1·� NET/ Ir NET CI Chondriric Ra1io; No Evidence for Fe fmm Terre.mial Cra1er 
E,jeaa Rules ow Direct Asteroid-Comn l111pac1; fl. Correlations and Calculatiom 

Jin G.-Y. Schmitt R. A. 
Pristine Shatsk1 Rise Kl T Marine Carho11a1e.1· Yield r.-N ET/ Ir NET - Cl Chondriti< Ratio: No £vidence for fr from Terrestrial Crater 
EJecta Rules /1111 Direct Asteroid-Comet Impact. I. Observations 

Jin G.-Y. Schm itt R. A. 
PriHine Sha1skr Rise K/ T Marine Carbonates Exhihi1 A110111a/011s Mn/ Al Rmios Relative to Normal Pacific Ocean Carho11atef. Ill. 

Liu Z. Peng H .  
Discovery <�{ Neogene Teklites Layer in the Core Collected from North Pacific 

Ma1suda J. Yajima H. 
Noh/e Gases in Daru'l/1 Glass: Anomalous Neon Enr ich111e111 

Peng H .  Liu Z. 
A Discove,:1 of Impact Craters 011 Deep-sea Cosmic Spherule 

Peng H. Liu Z. 
Discovery of a Peculiar Flanged M,crorektite in Sed1111ent Collected from North Pacific 

Polosin A. V. Bychkov A. M. Borisov A. A. 
Tempera111re-/11duced Changes of the Structural State of Iron Ions in Silicate Melis (Mosshauer Stu<(I'} 

Schmiu R. A. 
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Cometesimal Exp/os10ns in FArth :v Atmosphere (C Et:A) and Steep Angle Cometesimal Crater (SA CC) Events Cause Cretaceous} Terrian, 
(K/ T) Ewnction Phenomena. V. 
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AVAILABLE FBQM LPI 

- BOOKS -

ORIGIN OF THE MOON-W.K. Hartmann, R.J. Phillips, G.J. Taylor, eds. 

c....::.J • =-

Origin ,?f thc Moon provides a synthesis or models and theories about the formation of the Moon. l n  this collection of 33 
original research and review papers are the lindmgs and contributions of both data analysts and planetary theorists. There are 
historical reviews covering the early history of sc1entilic thinking as well as scenarios based on the post Apollo views The book 
includes papers discussing the traditional scenarios or capture. fission. and coaccret1on. Two additional ideas -the impact 
trigger model and a coaccretional "compos1t1on tilter" model-are also presented Dynamic. geochemical. and geophysical 
constraints are explored in detail. 
Hardcover, 800 pp., 187  figures, glossary, subject and author indexes Order Code: B-ORIGIN, $25.00 

LUNAR BASES ANO SPACE ACTIVITIES OF THE 21ST CENTURY-Edited by W.W. Mendell 
This book contains 90 individual articles whJCh address the various problems and opportunities associated with development 

of a manned base on the Moon. Also included are ideas for missions to Mars and other proposed space activities of the twenty 
lirst century. It is an informative, reterenceable text for research scienusts and college students as well as interested laymen an(I 
1s heavily illustrated with diagrams. photos. and artists' conceptions. As applicable to lunar occupation, the technology 
discussed encompasses agriculture, archltecture, ast1•onomy. engineering. economics. geology hydrology medicine and health. 
mining. manufacturing. physics, and space research. 
Softcover, 865 pp., 211  figures and illustrations, indexes, references Order Code: B-BASES, $20.00 

PLANETARY SCIENCE: A LUNAR PERSPECTIVE-$. Ross Taylor 
This publication is an excellent synthesis or information on our understanding of the nature. origin. and evolution of the solar 

system. It addresses such topics as: planetary geology and stratigraphy; meteorite impacts, craters and multt ring basins. 
planetary surfaces and crusts; basaltic volcamsm and planetary interiors, and the chemical composition of the planets. In 
addition to the text. this book offers 24 pages of appended material rt has become a defirntive reference work for the 
planetologist as well as the astronomer, 
Hardcover, 481 pp., 1 76 illustrations, glossary, index Order Code: B-PLANS, $30.00 

CHONDRULES AND THEIR ORIGINS-Edited by E.A. King, Jr. 
Ch011clrulcs ,md their Origms contains is review papers and original research contributions designed to provide the reader 

with a broad knowledge of the most recent data regarding the origin and history of chondrules. As a resource text. it also 
provides an extended bibliography of 467 related papers. 
Hardcover, 375 pp., 129 figures and tables, subject index Order Code: B-CHON, $25.00 

- SLIDE SETS -
Each set includes an explanatory booklet. 

STONES, WIND, AND ICE: A GUIDE TO MARTIAN IMPACT CRATERS This set or 30 slides. compiled largely from Viking 
Orbiter and Lander images, illustrates both the diversity of impact craters on Mars and the significance or these features in 
understanding the geologJCal evolutior of this complex planet. Many of the landforms produced by the interaction of the 
cratering process wtth the Martian environment are seen virtually nowhere else in the solar system. Impact craters also provide 
a means of deducing the sequence and timing of events that have shaped the Martian surface. (30 slides) 

Order Code: S-STONES, $13.00 

VOLCANOES ON MARS This sltdc St't illustrates various geologic features on Mars. The set includes some of the best 
examples of Vik.mg Orbiter images that include constructional volcanic landforms. Approximately half of the slides deal with the 
large shield flows on the llc1nks ot the volcanoes. The remainder of the slides shows various constructs (classified as Mons. 
Patera or Tholust trom the Thars,s Elysium. and Hellas regions as well as the km-sized mounds that are interpreted to be of 
volcamL ongm (20 slides) Order Code: S-VOLCA, $10.00 

APOLLO LANDING SITES This set of 40 slides provides photographic coverage of the regional setting for the six Apollo 
landing sites. Thts collcct1on shows the <.ties at a variety of scales ranging from Earth-based telescopic views spanning 
hundreds of kilometers to hrgh resolution photographs taken from lunar orbit. Descriptions giving geological details for each 
area are incluaed 111 the accompanying booklet. Useful for educators and researchers who wish to show the regional setting of 
samples and photographs returned by tlw Apollo missions. (40 slides) Order Code: S-APOLLO, $15.00 

(Over, please) 



SLIDE SETS-continued 

SHUTTLE VIEWS THE EARTH: THE OCEANS FROM SPACE This slide set offers a selection of the most fascinating and 
informative Shuttle phOtographs of the oceans and features images taken with a variety or equipment. Naturally occurring sea 
surface fea�ures have been photographically recorded, as well as the meteorological and oceanic inOuences on 
land masi.e� (40 slides) Order Code: S-OCEAN, $15.00 

SHUTTLE VIEWS THE EARTH: CLOUDS FROM SPACE This slide col iei;tion includes some of the mosl informative and 
visually impressive cloud photographs taken in twenty four Shuttle missions. The accompanying booklet has a foreword by 
astronaut Robert Crippen. The unique perspective of Shuttle photography helps us to understand weather patterns and the 
development of weather systems worldwide. (40 slides) Order Code: S-CLOUO, $15.00 

SHUTTLE VIEWS THE EARTH: GEOLOGY FROM SPACE Photographs of stunning geologJCal features on the Earth have 
captured lhe attention of Shuttle astronauts mission after mission Shuttle photographs enabre us to trace fault margins in the 
Earth's crust and observe large structures, such as meteor impact craters, m their entirety and in the context of their 
surroundings The images reveal how much of the Earth's surface is covered by vast desert$ and also provide comparisons of 
old volcanic structures with young erupting volcanoes at various locations around the worJd (40 slides) 

Order Code: S-GEOL, $15.00 

TrECHNICAb REP0RTS AND CONTiRIBUTIONS 
Available for the cost of shipping and handling except as noted below. 

Order Code: R-85-02 WORKSHOP ON DUST ON MARS s Lee 

Order Code: R-86-02 WORKSHOP ON PAST AND PRESENT SOLAR 
RADIATION: TH RECORD IN METEORl71C AND LUNAR 
REGOLITH MATERIAL. R. Pepin D s McKay 

Order Code: R-86°04 WORKSHOP ON EARLY CRUSTAL GENESIS 
THE WORLD'S OLDEST ROCK$. L D Ashwal 

Order Code: R-86-05 TRAlECTORY DETERMINATIONS AND 
COLLECTION OF MICROMEf EOROIDS ON THE SPACE 
STATION F. Horz 

Order Code: R-86-06 WORKSHOP ON COSMOGENIC NUCLIDES 
R C Reedy. P. Eng ert 

Order Code: R-86-09 MECA WORKSHOP ON DUST ON MARS 11 
S. Lee 

Order Code: R-87-01 MECA SYMPOSIUM ON MARS: EVOLUT,ON 
OF 1TS CLIMATE AND ATMOSPHERE. V. Baker. M. Carr. 
F. Fanale. ft Greeley. R. Haberle, C. Leovy. T. Maxwell 

Order Code: R-87-02 MARTIAN GEOMORPHOLOGY AND ITS 
RELATION TO SUBSURFACE VOLATILtS (MECA Special 
Session at LPSC XVIII) S. Clifford, L Rossbacher, J Zimbelman 

Order Code: R-87-03 MARTIAN CLOUDS DATA WORKSHOP S. Lee 

Order Code: R-88-01 PROGRESS TOWARD A COSMIC DUST 
COLLECTION FACILITY ON SPACE STATION. 
I D. R. Mackinnon. W c. Carey 

Order Code: R-88-02 WORKSHOP ON THE GROWTH OF 
CONTINENTAL CRUST L D. Ashwal 

*Price: $6.00*Order Code: R-88-03 ASTRONAUT'S GUIDE TO 
TERRESTRIAL IMPACT CRATERS R A F Gneve, C A Wood, 
J B. Garvin. G McLaughlin. J. F McHone. Jr 

Order Code: R-88-04 WORKSHOP ON THE ORIGINS OF SOLAR 
SYSTEMS. J. A Nuth. P Sylvester 

Order Code: R-88-05 MEVTV WORKSHOP ON NATURE AND 
COMPOSITION OF SURFACE UNITS ON MARS. 
J R. Zimbelman. S C Solomon. V L Sharpton 

Order Code: R-88-06 WORKSHOP ON THE DEEP CONTINENTAL 
CRUST Of SOUTH INDIA. L D. Ashwal 

Order Code: R-88-07 WORKSHOP ON MAF{S SAMPLE RETURN 
SCIENCE M Drake. R. Greeley. G. McKay, D Blanchard, 
M. Carr, J. Gooding, C. McKay, P. Spudis. S. Squyres 

Order Code: R-88-08 A COMPILATION OF INFORMATION AND 
DATA ON THE MANSON IMPACT STRUCTURE J Hartung, 
R. Anderson 

Order Code: R-88-09 SCIENTIFIC RESUl TS OF THE NASA 
SPONSORED STUDY PROJECT ON MARS: EVOLUTION Of ITS 
CLIMATE AND ATMOSPHERE S Cl'fford, R. Greeley 
R. Haber"e 

Order Code: R-88-10 MECA WORKSHOP ON ATMOSPHERIC HlO 
OBSERVAT�ONS OF EARTH AND MARS. S. Clifford, R. Haberte 

Order Code: C-652 SYMPOSIUM ON LUNAR BASES & SPACE 
ACTIVITIES OF THE 2 1 st CENTURY April 5 7, 1 988 (abstracts) 

- LPSC ABSTRACTS -
Abstract volumes from the following Lunar and Planetary Science Conferences are available 

for the cost of shipping and handling: 

Order Code: ABS-04 IV- 1 973 

Order Code: ABS-11 Xl- 1 980 

Order Code: ABS-12 XII 1 98 1 

Order Code: ABS-14 XIV 1 983 

Order Code: ABS-15 XV J 984 

Order Code: ABS-16 XVI- 1 985 

Order Code: ABS-17 XVII- 1986 

Order Code: ABS-18 XVIII 1 987 



ORDER FORM 
I n  the United States send check, money order or completed purchase order. Prepayment (in $US) required on all 

foreign orders. Send to: 

BOOKS 

B­

B­

B­

B-

,............., 

ORDER CODE 

Order Department 
Lunar and Planetary Institute 

3303 NASA Road One 
Houston, TX 77058-4399 

(713) 486-2172 

QUANTITY 

SHIPPING & HANDLING 

U.S./Canada or Surface Rate Forei n 

$3.00 EACH Book 

SLIDE SETS 

S-

S-

S­

S-

S-

S-

S-

S-

ORDER CODE 

Foreign Airmail 

$25.00 EACH Book 

QUANTITY 

SHIPPING & HANDLING 

U.S./Canada or Surfac� ftate Forei n 
$3.00 Single Set 
$1.00 EACH ADDITIONAL Set 

Foreign Airm�il 
$7.00 Single Set 
$2.00 EACH ADDITIONAL Set 

PRICE SHIPPING TOTAL 

$ 
TOTAL FOR BOOKS 

PRICE SHIPPING TOTAL 

$ 
TOTAL FOR SLIDES 

Please see nex1 page to complete form 



TECHNICAL REPORTS 

ORDER CODE 

R-88-03 ASTRONAUT'S GUIDE 

R-

R-

R-

R-

R-

R-

R-

SHIPPING & HANDLING 
U.S./Canada or Surface Rate

-1 
Forei.9..n 

$6.00 One Copy 
Fore!g_n Airmail 

$10.00 One Copy 

QUANTITY 

$1.00 EACH ADDITIONAL Copy $ 2.00 EACH ADDITIONAL Copy 

ABSTRACT VOLUMES 
ORDER CODE 

I ABS-

ABS-

ABS-

SHIPPING & HANDLING 
$7 .00 EACH Set 
$10.00 Canada, Surface Rate, Foreign 
$53.00 Air Book Rate, to Europe, S. America 
$73.00 Air Book Rate, to Pacific Ocean Islands 

QUANTITY 

FOR SPECIFIC PRICE FOR YOUR A.OORESS, PHONE (713) 486•2172 

PRICE 

6.00 

PRICE 

SHIPPING TOTAL 

.. 

$ 
TOTAL FOR REPORTS 

SHIPPING TOTAL 

$ 
TOTAL FOR ABSTRACTS 

TOTAL ORDER i 
Name: 

Address: 

Phone: 

Prices subject to change. Prices effective 6/88 



Wednesday, March 15, 1989 
20TH ANNIVERSARY PLENARY REVIEW 

1:30 p.m. Building 2 Auditorium Wethentl G. W.* 
Formation of the Moon in the Context of the Origin of the Solar System Turner G.• 
Lunar Chronology Ryder G.* 
Theone� of Evolution: an lndefinitive Biography of the Moon Spudis P. D.• 
Srratigraphr and Cratering Histon• of the Moon: Our Understanding 20 Years After Apollo I J Geiss J.* 
/,unar Regol ith and Solar Histon 

Kryuchkov V. P. Basilevsky A. T.* 
Thursday, March 15, 1989 

VENUS GEOLOGY 
8:30 a.m. Gilruth 104 

Radar-Bright Flow like Features as Possible Traces of the Latest Volcanic Activity on Venus Schaber G. G. * Kozak R .  C. 
Morphologies of Ten Venu.1·u111 Shields BeMeen Lat 30° and 90" N Roberts K. M.* Head J. W. 
Lakshmi Planum Volcanism: Sn•le. Origin. and Relation to Other Volcanic Deposlls on Venus Gaddis L. R. * 
E�1ima1e.1· of Minimum Lava Flott Eruption Rates on Venus /\rvidson R. E. Plaut J. J .* Jurgens R. F. Saunders R. S. Slade M .  A. 
GeoloKJ' <?I Soll/hem Guinevere Plani11a. Venus, Based on Ana�vsis of Goldstone Radar Da,a Campbell D. B.* Hine /\. /\. Harmon J. K. Senske D. A. Vorder Bruegge R. W. Fisher P. C. 
/\'e11 Areuho fligh-Resolurion Radar Images of Venus: Preliminan lnterprera11011 Head .I w,* 
V i•nm 1,•s,fe/'<1 <1.1 Anal(>g.� ro Earth Oceanic Crust Formed at Spreading Cemers Vorder Brueggc R. W ._ Head J. W. 
Multi-SWg£' 1e( toni< l::w,lw1011 of /:astern Ishtar Terra Venus Bindschadler D. L.* Head .I. W. 
Models ol Venus Tecwnics: Evalualion and Application 10 Tessera Terrain Crumpler I S.* Head .I. W. 

Frank S. Head J. W. 

Eastern Aphrodite Terra, Venus: Lvidence_(<Jr Commuation of Divergent Plate Boundary Characteristics and Crustal Spreading from 
Diana C/,asma t(> Arla Regio hank S. t.• Head J. W. 
Spac mg of Ridge Belts in the Plains Ridge Belt Assemhlage. Venus Basilevsky A. T. Burba G. A. Batson R.  M.* 
Maps of Part <1 the Venw Northern Hemisphere: A Joint US/ USSR Mapping Project Ford J. P.* 
Im iclena- Angle and ReJolw ion: Potential Ejfecr.s on lmerprermg Venusian Impact Cra1ers in Magellan Radar Images 

POSTER PRESENTATIONS /\ubele .I. C. 
Characterist1cs (me/ Geologic/ Terrnin Assodatwns o/Sma/1 Dome-l ike Hills on Venus Campbell D. B. Hine A. A. Harmon J. K. 
Venus: Neu· Radar Images Edmunds M. S. 
Large Venusian Sl11elds. Charaaeriza11011 and Comparisons 
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Gaddis I R Circclc\ R. 
I olumi,\lll 111 \' I I  /.1l1iar ll'rra. l·e11111· 

Jurgen� R. F'. Ostro S . .I . Goldstein R. M Gremer W. 
l'olan.-mum 1?111/ar Cron Sec lions of lfrn urr and I ,·1111s a, J.5 l c m ll'm C'io11:1h 

Ko,ak R . C 
C/01!,o f<o-:,•1cra. lhrm ,f Fra1:111e111 of 1-ortww '/e.,sera� 

Raitala .I. I iirm,in.:n I .  
Com,wc' C1111i11 011 1'i·11w - j 1/01 Spol I '11dc·r a \fo1·1111: /'/me? 

Scn�kc D A Head .J. W. 
Sn11hn11 of I cnm l;"quatortal C,et1lo1{r: r arm1w11s 111 S1r/e,· <!I fr< 1011m11 a11d Voli a11Hm and Compan.wm 11 11/, 1he Norrhem Hi}!.h 
i.L11i111dn 

Wall S. D. \ illl Z) 1 .I . .I. !-laundc_rs R S. 
Prl'lr111111ar_r lm•cy/1,tmion of Empirical and ·\-locld Rela1romhip1 /J,•111,•1•11 .'wr/'tu·e /?011�/r11n1 and Ill/ t111d l' J .\A R  l?N11m1·: /,11p/1ca1io11\" 

.fiw Jlagl'llan /)a/a A11t1(rm 

..-well S. B. 
AminpalmK \lage/11111: l111tTprcIi1IJ! Ruelar Images of Geolo1:1rnl Fea111re,Y 

PRESENTED BY TITLE ONLY 

Abramo, A. V (1rcclmchc1 /\. V Zhcrikhtn J.\/ V. Zhcltiko\' I .  A 
Mott?101 A. A 

.\·e,111c•ri111: l'mper//l'S <!/ I cI111y Sur/an• D<'m'<·,I (rcim I enem-15. 16 D111a 

Krcsla1sky M . A Lcvcbcnko G .  M .  

Basilc\ Sk) /\. I K ryuchJ..m V. P .  Bobrna , .  N 
Areal D11/1·1h111io11 of !hi' /.,<1te1, I olc·,1111c Al'lwi11 IH a__At'\' 111 (,'loha/ 7£'<"/0III< S11·/c. Co1111>ariwm o/' I\ or them h•11m and 11,e P(I( i/11· 

Burba (;_ , ,;\ 
Cr1111•r Dt•miry i11 ilw Northcm Part of' J 'i•1111I: Areal a11cl 7opo1:raphic l'a111•m.1· 

Burba G. /\.. Bobina N N .  Sha�hkina V. P. 
Geo/ogit Mappmg cif tht' NorthC'/'11 l h1111. A l'rogre.n- Repurl 

Burba G.  A 
I enl'l'a 15 and 16 Carwgraphh l'rodu, 1.1: A Re1·it•11 

hunk S. I. . Head .I. W. 
I llh<'lcmg Dor.HI as a lone of U11derthn11·ri11g and Po.1·1·ih/e S11hd11ctum cm Venus 

Head .1 W 
Basic A 1semblages of Geolugi1 UmH 111 1h1• l 'e1111.1 Aortlll'm tl1•111ispher1 

Head .I . \V. Brucggc R. V. Crumpler I , .  
An lritecr111·c of Orogemc /kits 1111d Com'e/'1{1'111 /011e,1· in lfr,·l<'rn lslrwr lerra 

Johnson .I . R. 

Res11/1.1 1�/ a fra111i11}!. 1� 1·eff1se III G!'olo1:ical ,\,fappmg and lmcrprewlllm of Vi•nw. lie11era Map 12 

Krcslavsk\ M . A. Basilcv�k\  A.-, .  
1i•111a11�,.c ,11111/rsf, of RMS \lap of I em1s Sur/m e /Jmed 011 Ve11aa /5,lo \1easurem1•111.1. C 0111p111·iso11 1,·ii/1 Pioneer Jlt,11us Dal<i 

fr111am'c· 1 1111/r.m of Re/lee 1i1'11y ,Hap of' I i•1111.1 Surface Based 011 Venera-15. /6 Me,H11rt·111c•11rs: Comparison ll'ith Pioneer Vem1.1 Dara 

K rym:hkO\ \ .  I' 
;I S1 ,11e111 of Co11f11gate Strrh<' Slip /-a11/ts in 1be l?ulgC" /Jellr 011 Vi•nm 

\farshall .I. R. 1-ogleman G .  (,reek� R. 
Cold II i•ldmg of Aeolum Mc11en11/1· in the I em1s11111 E111·,ro11111£•llls l:\pNim£011wl 1111cl l1worl'lirnl Co11sideruIw111 

�a�.1ki S 
Of/ 01.l'A lmplammwn o/'111£' Sellar W111tl and 1/11• Origm of Vmwian Ar 

Scn�J..� D.  A. Ba�ilc,·�ky A.  I. Camphcll D. B. Ahramo\ A V. Grcchi�hchc1 A. V. Lcvchcnko G M .  Head J . W. 
I-.1am111aIw11 of Rat!ar-hnf(III /)('po1111 As.mcia1ecl 11 11/, 1/w ( rarer I 01'111, Ir U,1il1}!. I ,·11era 15 ' 16 a11cl l'iu!l<'<'r I 1•11111 /fo11g/111ess, 
l?e/lec 111·i11 ,1/111111•1r1 . and /magmg /Jaw 

:-.cnskc I) Head .I. W. 
Vi•1111s 1;q11a1orral (,£·olo}!.lc' U11i1., 

) 
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Sinilo V. P. Sllyuta E. N .  
Radardinometry: /mplicallons for the Morpholog1 of Smalf Dome-l ike Hills on Venus S•ofan E. R. Head J. W. 
Mo1or Characterist ils of the Plains Corona Assemblage. Venus Sukhanov A. L. 
Tecwmc-.1· of North Pdar Plains on Venus 

Thursday, March 16, 1989 
SNCs, HEDs AND FELLOW TRAVELERS 

8:30 a.m. Gilruth Gym Jagou11 E.* 
Is the Shergotllle EETA 7900/ a Brel·da? I reiman A. H. t 
Ong111 of 0/ivim> in the Nakhla Adwndrite. ll'ith Implications/or Distribution <1/ Fe/ Mg Be/Ween Olivine and Augite .Johnson M. c.• Rutherford M .  J. Hess P C 
Expen111e111al S111dr of Igneous Kaer.rntite Stabil ity with Application to SNC Petrogenesis Swindle r. D." Nichols R. Olinger C. T. 
Nohle Gaw•.1 in the Nakhlite G,wemador Valadarer Wentworth S. J.* Gooding J. L. 
Calcium Carhonaw and Sil icate "Rust " m the Nakhla Meteorite Mittlefehldt D W * Lindstrom M .  M .  
Dioge11ill• Perro genesis: Geoc/rem1stry and Petrology of Whole Rocks and Coarse• Grained Separates Berkley J. 1..• 
Petrogenet ic Relat1<ms/11ps Amo11g l:.ucrite Clasts 111 LEW853/3 Ho11·ardite Takeda H .* Tagai T. 
Oi.1co1•pry of T11·0 Antaruic /;uc-rites 11· ith Refere11ee 10 the HED (Howardite-Eucrtte- Diogenite) Association Delaney J. s.• 
'/he Rl•fa1wm/11p Be111·ee11 1he Le11 is Cf[[( Basa/1,c Achondrites (1985. 86, and /987 Serres) a.ml Other Polymict Achondrites l er,, i=: Carbon R . W. Boctar N .  Z. 
Comra.wi11g Ph- Ph Ages of thl' Cumulate and Nonmmulate Eucrites Prin,hofer A • Papanastas�1ou D A. Wasserburg G. J. 
Sm-Nd Chmnologr of Differe111iatio11 of Small PlaneH Brouxel M.* Tatsumoto M 
Age of the Fs1h1·n•i/k Mesowdeme Ganguh .J.* Bo�e K. Ghose S 
Fe2...: Mg Ordermg in Orthopiro,·e11es and the Coo/mg Rates of Meteorites 

PRESENTED BY TITLE ONLY Burns R. G. 
Olivine Alteration Phase� 111 Shergollite A LHA 17005: Information from 4.2 K Mossbauer Spectra Cruikshank D. P. Tholen D. J. Hartman W K. Bell J. F. Brown R . H . 
Three Vesta-like Basaltic Asleroids and the Orrgm of Eucrites M ittlefchldt D. W. Lindstrom M, M . 
G1•oche111istrr and Petrogenes1s of Mesos1dertte Whole Rock Sil icates Yaroshevsky A. A. Migdisova L. F. 
Itucrire Pomozdino: Chemical and Mmeral Composition of Cfasts and Marri.\: A Correc11011 
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Becker R . H.* 
Thursday, March 16, J989 

REGOLITH 
8:30 a.m. Gilruth 206 

Solar Wind Gases in a Mewl Separa1efrom J.1111ar Soi/ 6850! Kerridge J .  F.' Marti K. 
Nilr(,gen, Xenon and Argon i11 l.wwr Ri•goluh Bri•, ·cia 60016: A S11ufl' <J( Solar-ll'/lld Vi1roge11 and Measures of Amiqui11· Korotcv R. L. • 
Geochemirnl Stratigraphy <?f the 60009 600/0 Cort. Apollo 16 McKay D. s.• Wentworth S. J .  
Impact Glasses in Apollo 14 Regolillr Bret l'ial' and t/11' Or1g111 1if Soils Basu A *  McKay D. S .  Wentworth S. 
R<'gc>lith BreC"das as Pre< ur.wrs <?f Prc'.Wlll /Jm Regolith 011 the Moon .lehanno C. Boclet D. Danon .I. Robin r Roccht.i R .*  
Searchj<,r Debris <?/' r/re 7imguska Mueor: Anafl'{l(a/ S111th- of Sp/rerrtlesfrom 1/re F\p/osimr Si1e Kashkarov L. L. * Genaeva L. I. 
Rego/it Ir Swge ,if Me1eori11•s: Trac k S111diel' ,if Pe.r.1 anoe A, fwndnti 

POSTER -PRESENTATIONS Sprague /\. L. 
A Difji1sio11 Source Medranismfor the Atm()lpheres ,if Mer, ur.1 and the Moon 

PRESt:NTED BY TITLE ONLY Muinoncn K .  Lumme K .  Irvine W.  M. 
S1a11,1irnl Pho10cli110111e1ry and Swf<m' 7t1pograpl11 of Asmwsphc•rl'le.u Bodies Rode 0. D. Yakovlev 0. I. Romashova 1 V 
/;):perimenwf lmpaC"l.1': Analrsis ,f 1;11'1 1ed Dehr,s Simon S. B. Pup1ke J . .I. Laul .I. C. Hughes S. S. Schmrtt R .  /\. 
Comparative Petrofogr and Chemist rt <?I Apollo I 7 Rego/uh lire, <·1a1· Wcnt\\orth S J. I indstrom D. J .  Zolenskj M. I: . l.ind�trom M M. 
I •\'A A of Gfm.1 Sphere� .from Ancie/11 Apollo /6 Rt,golith Bren i111· 

Rao VI I\ • Padia J. ·1 
Thursday, March 16, 1989 

COSMIC RAYS 
10:15 a.m. Gilruth 206 

Prown to ,\'eon Rmicm in A 11cie111 Solar Fl11re.1 Based 011 F11rette1 ille 1111d K11pol'la Nichol� R H., Jr.* Hohcnbcrg C. M. Ohngcr C. 1 .  Go�wami .I. :--: .  

McKay· D. S. 

Pre-Comp11c 11011 lrmd1111w11 (!/' /11d11•rc/rw/ GrailHjrom Me1,,,m11c Brecc,ar: F,c,,,,tf111gh I onK Regolit/r Histories or An Ac1ive l:cirh S11117 Michel R.' Cloth J> Dr,1govitsch I'. 1-ilgc\ D 
011 tllf Prod11111011 of Co.\'moxenic Niu fide� in Meteoroids hr  Gala!'11C" l'ro10111 

[ Mathe\\ K . .I. Rao M.  N.*  Michel R. Prcshcr K. 
Prodiu·11011 of Swhle Xe11011 J.wtop,•s from Barium In I 011 /:i1erg1 l'ro1011.1· Mathc11 K . .I. Rao M. �... Michel R.  
lligh bwrg1 ,\i1alla11011 \e11011 ,\i>ec1r11111 /mm Barwm larg!'/1 l-ircm,111 I I * Bcukcn� R. P. 
( arhon- /4 l'rodw tum h,1 I 55-Mn l'ro/011.1 111 Wet£•onln .lull /\. J I .* Donahue D. J .  I tmck I. W 
'ffl•11</,, 111 Carhon- 14 fr,.,.e�mal AK<'I of Am<m 111 Meteoritesjrom D1fji•re111 .'>111•., Vogt s.* l· nglert I'. /\. J. Klein J. 1- inl,, D. \'1 iddlcton R. 
Com1iixc11u· l<.adw11wfidc•.1· 111 the Amar, 11, /15-Clumd/'lle1 I FW 853/9 and I Flf 85320 
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POSTER PRESENTATION Ju,1 A. J. T. Englert P. A. J. Donahue D. J. Reedy R. C. Lal D. 
Co.wnogenic Nuclide Produclion Rates: Carhon 14 from Neutron Spallation 

PRESENTED BY TITLE ONLY Alexeev V. A. 
Di.1·trih11riom of Long-livecl Cosmogenic Raclionuc/ides in Mereoraes Recd} R .  C. Nishi1sumi K. Arnold J. R .  
Solar Cosmic Rays: Fluxes and Reaction Cross Sec/ions 

Thursday, March 16, 1989 
ORIGIN AND CRYSTALLIZATION OF MARE BASALTS 

1:30 p.m. Gilruth 104 Si eele A. M.• Haskin L . A. 
Apollo I 5 Green Glass: The Range of Chem teal Compositions in Individual Formalional Events Shearer C. K! Papike J. J . Simon S. 8. Galbreath K .  C. Shimizu N. 
A Comparison of Trace Element CharaNeristics of Picritic Glass Beads from !he Apollo 14 and Apollo 17 Sites: lmplicauons for Basalt 
Petrogenesis and Composi11onal Variabilily in !he Lunar Mamie Hughes S. s! Delano J. W. Schmitt R.  A. 
Tran• Eleme111 Signatures in Mare Volcanic and lmpac1-Melt Glasses from Apollo /4, /5, 16 and 17 Dasch F. J.• Ryder G.  Shih C.-Y. Wiesmann H. Bansal 8. M. Nyquist L.  E.  
7ime 1?f Cry.l'/allization of a Unique A 15 Basalt 

Apollo 17 High-Ti Basalt Petragenesis: An /111egratecl Approach Using Whole-Rock Ma)Or and Trace Element Analyses [\!cal C. R! I aylor L. A. Hughes S. S. Schmitt R .  A. 
Neal C. R . *  l aylor L. A. Patchen A. D. Ballington M. 

Mmeralog1 a11tl Petrvgraph_1 of 28 New Apollo 17 Basalts Broph) J. G.  Basu A.• 
Cli11op1·ro.v:ene Fruu1011a1ion from ,111 Initial Lunar Magma and Some EU/ Eu* Calculations 

POSTER PRESENTATIONS Colson R. 0. Haskin L. A. 
Use of �uuwnary Electrocle Polarography 10 Measure Reduc/1011 Potentials fur Eu1+ in Mell of Diopsidic Composilion Fngc lhardt W. \ !  Arndt F. Pankau H. G. Witzsche A. 
A I rich P1,oxene1·: Metastahh Formation in Supercooled Lunar Basa/lie anti Terre.1·rrial lmpau Me/cs Neal C. R • ·1 aylor L. A. 
Apollo 14 High-Alumina Ha.wit Petrogene.m: Isotope l:."vidence for Assimilation and Fractional Crystallization (A FC) Papike J. J.� Shea-er C. K. Simon S. B Galbreath K. C. Shimizu N. Yurimoto H. Sueno S. 
Trace Elemem Charac1eris1in of Apollo /4 Volcanic ancl Impact-Generated Glass Beads Vetter S K. Sherva1s J. W. 
A Dr1w1111c 'vleltmg Model.for the Origin of" Apollo 15 Olivine Normalive and Quarlz-Normalive Mare Basalts 

PRESENTED BY TITLE ONLY Delano J. W 
Buoyann-Dri1•e11 Melt Sexregalion in the /:,arth '.� Moon Farrand W. H. 
Highland Co111am111ation and Subwrface Topographr in Southern Mare Serenilalis Hughes S. S. Delano J. W. Schmitt R. A. 
1}·an' Eleme111 Chemislries t?/ '4241 and 79221 Mare Volmnic Glasses Jin Y. Taylor L. A. 
Volrnnic 1111cl Impact Glasses from Mare Fenmdi1atis Neal C. R. Taylor L. A. 
De.fi11i1io11 v/ a Pristine, Unadulterated wl<REEP Composi11011 Uring !he "K-Fracj REEP-Frac" Hypo1hesis 
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1'/cal C. R. ·1 aylor I A 
171<' lk1ri11111 /'rohl,•111 111 Si/l('atc I 1c111id l111111iscibiht r. h1/l1w11c e of \-frft Co111p1mti01r and Structure 011 I.Y,•mc•11tal Partitio11i11x 

Ne<1l C. R. Taylor I.. /\. P,Hchen A. D. 
77w "A-FraC' IU: l. l'• ri-aC' "  Jfrpmhesi.1 .. l;vidc11cejor Hoil1 f;JU�J"/' Co1111umC'11t� in I W.B Fc-f.1ite 11 ft/1 Post-SU F-h1ctio11atio11 of the 
R E/;/'. Prcu· 

Qi Q. l'a) lor L. A. lhou X 
l 1111.rnaf .\funt!C' ,\c•110!1tll\ from Southeavt China 

!-..cnu:nm a /\. S. I ar,1so, I S. KononkO\•a :'I N Solo, IC\ ,t 'I/ .  V. 
VJ.1: 1 .1  Ha.wits"' /.111111 ff, am/ I 111111 20: A•trograp/11 . \limrn/og1 1111d l'Nrogo1C'.11.� 

Shearer C. K. Pap1!-.c .I .I 
I\· l'lax1oc l<ne Remowil Respmmhle for 1h1• Nl'gat i1·e 1�11 A 11011111/i [11 tlrc• .'iourn• Regio111 of \fare /Jasalts' 

Shervais .I. W. Vetter S. K. 
Melt Roel.. Co1111wm•111v III A IU: . .'!Wr !Jreffia I 5205 
Mare /Jasafls 

l'ctrograplrr and \,/111eral C1lc111Htn of KRHFI' Basalt.1 and Quartz-Nomu1111v 

Shih C.-Y. Ny4111st I .. 1- . 
l.wtopic and ClrC'miwl (omtra111t1 011 Models of Alu111i11om Ware Bamlt Genes,� 

Shkurato, Yu. Ci. Bond.ircnko N. V. Kornicnko Yu. V. Stankc\'ich N. P. 
/ .111111r A!hC'do-Color Dwgra111: S11rvC'_r ,,t' South- U i•\'f Part of I 1111111· 01s/.. 

Tara�m I. .  S. Kudryasho,.1 A f ScmcnO\a A. S. Bar)Shc, V. B. Zolotarc, K. V. 
Geo, /1('1111< al Jde11ti/icatum ,!f' I I 1: er Basaltsjrom \lure r<'c wulfwm mu/ Apol/011i11s R,•gio11 

Taraso, I . S. Kudrya�ho\ i1 /\, P. Ulyanov A. /\. Bary�he\ V. B. Zolotarc, K.  V. 
Gem he1111rtry of Raff Ucmc1111 111 Vanom 1_i-pe1· of /Ja.ml!ic l?od..s from Apollo ! 1 Samph•1 

Thursda}, March 1 6, 1989 
ASTEROIDS AND SMALL BODIES 

3:00 p.m. Gilruth 104 

Britt D. T . Pieters C. M .  
IJ1d1rcctio11af Re/1t'clll11c·e Characteristi<"s of Black Clumdritl' Me1eor11es 

Lcbofsky I.. A.* Jones ·1 .  D. 
711e Na/1/rQ o/ l.011 Alhedo AsU'roidsfrom 3-µm S/J<'Clropho10111c1ry 

Vilas 1-.* Gaffey M . .I. 
Weak Fi.!" f-"c,J' Clwrxc 1i-a11.�fi'r Absorp1io11 l·emures Seen in C\12 Car/1011an'OIIS Cho1u/J'ites and Narrou hand Rrj7ec1<111c<' .\i1ec Ira of 
Pnmilil'i' A,vtC'roid1 

Gaflc} M .  J.* 
!11c Abund,mn• of \fetal 011 S-Asteroid S11r(ace1·: /11clirntiom jrom I RA:, 12 and 25 Mic ro11 Flux Ratios 

Bell J. F.* Piscitelli J .  R. Lcbofsky I . /\. 
/)('11110.1·: l(rdration State from h1fi-cirC'll .\flt'< 1roscop_1 

Efford N. D.* 
/111egra/ Photomelri tl Phobos Using J/apke '.1" Fq11atio11 

M urclnc S. I .* Head .I . W Ffford N. D. 
Jlorplwlogit ( lasses of C,rom·es 011 l'hohos 

POSTER PRESENTATIONS 

Boice D. C. H uebner W F. I ambcn .I. V. 
A lhrff· D1111e11.mmal Co111p1tll'r Repre.w111a1io11 of thC' t\ 1w/eu1 o( Come, 1/allc:r 

Clou11s E. A. 
0/11•i11e-1\1C'tal Mn111rt•.1·: .\i1ectral Rc'.f1C'ctam·e l'roper11e.1· and l'ha.n• D1'tl'rmi11a1iom 

Harri� /\. W. 
l'l1C' /1-G A �Jeroul ,\Iag1111wlt- .\\.11e111: Mt'/JII Slope l'arameter,1 

McKay C. P. Borucki W R Kojiro D. R. Church 1- . 
Shue k l'rml11c1i1111 of Orga11ic.1· D11r111g Comet an lmpm·t 

P,wlicchi P. Celli no /\. Da, is D. * Farinella P. 
A 1'f1•roicl Collisi1111a/ l:1·olt11io11: '/11e lloli.11ic Approac Ir 

7appal{1 V. 
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Spohn T. Benkhoff J. 
Sample 7hermal Hisrorr Modelr of KOS! Comer Nucleu.� Simularion E>:perimenls 

PRESENTED BY TITLE ONLY 

Britt D. I .  Pieters C. M. Webb R .  S. Prall S. F. 
Relariomhip oj C.type Asreroids IO Dark Mereor/les: Evidence for Optical Alteralion hJ Asteroidal Regolirh Processes 

Hartmann W. K .  Tholen D. J .  Meech K.  J. Cruikshank D.  P .  
"Astero1tl" 2060 Chiron: Srarus Report on Prohah/e Comeran Acriviry 

Hartmann W. K.  
Phoho.1: Comparison of Small Crarers on Phobos and rhe Moon 

Helin E. I-'. 
l111eres1111g Dy namical A5pecrs of 1989h, a New Shorr-Period Comet 

Hiroi T Takeda H . 
A Me1hod of" Co11\/er1111g Rejleaance Spectra into Absorption Coefficiem Spectra of Mineral Mixtures for Application to Asteroidal 
Sflrjan• Minerafogt· 

Lucey P. G. Bell J. I-. Pt�c1tel l i  J. R .  
High Spec truf Resol11ti(l11 Speclrmcopy of rhe Martian Moom 

Marov M. Ya. Kole�nichcnko A. V. Skorov Yu . V . 
771e Model oj Heal and Mass Transfer in the Cometan• Armosphere 

Morgan T. H Kessler D. S. 
Th£" A 1•erage Refativf' Vefoc11_1 and A 1•erage RMS Relative Velodt1· of rhe Metearard Popularion 

Mukhm I .  M. Dikov Yu. P .  Evlanov E. N . Fomenkova M. N. 
Sag.;tcev R. Z. Zubkov B. V. 

Na,arov M. A. Pnlutsky O F. 

Po.uihle Composition 11/ Halle.1 Comer Dusr IS/ poor Parricfes) According to the Data Obtained bi· Mass-Specrrometer Puma -2  

RaJan R. S RcVelle D .  0. 
lde111 ifirn1um of Iron metebri1e1 m 1he Prairie Nehrnrk Fireha/1 Data 

ReVel:e D. 0. Rajan R. S. 
i'l'<t!uatwn t!f /mual Properri1•.1 of Iron Meteoroids Using Terrestrraf Crater Signatures 

Surko, Yu. A. Shcheglov 0. P. Ryvkin M L. Vinogradova 0. A. 
Neutron Spec lr<Hcoprjcir lm•e.,ugauon of Small Bot/res and Asteroids 

Williams . .J. G . Shoemaker E. Wolfe R .  
.Smu ture in 1he Themis. Eos. and Koron i.5 Families 

Wilson L Head J. W. 
Drnamio of Groove Forma1 io11 011 Phobos h_r Ejecta from Stirkner 

Thursday, March 16, 1989 
CHEMICAL AND ISOTOPIC CHARACTERISTICS OF SOLAR SYSTEM MATERIAL 

1 :30 p.m. Gilruth Gym 

I o,� R. D.* Lugma1r G. W. 
A Search (or Zint' Isotope A11omalic,.1 in CA/s: First Re�ulrs 

E�at · 1 . M .  
Ammralo111· Cr fwnope Frauiw1atio11 in Terre5/r,al Spinelr Fol/01i·ing High Temperature Distilfutwn 

Rot11ru M. Birck J .  L. * Allegre C. J .  
Chromium lwropi< Snrematin 111 Carbonaceous Clrondrite.5: 14 Cr Deficits in  And Soluble Phases of  Orgueil 

Stone J .• Hutcheon I. D. Epstein S. Wasserburg G. J 
\,fag11<'1"i11111 and Sibcon /sotoph· Composuiom of hulividual Oxide Grain.�from a Murchison Acid Residue: A Search for Exotic Material 

l .1 11 Y. 1 .  El Gorcsy A-♦ Hutchcon I. D 
77w Finl Meteoritic Silver Mineral.\ in Pena Blanca Springs Enstatrle Achondrite. Assemblages, Composuions and Silver Isotopes 

Chen .I H.• Wasserburg G. J . 
The Pd-Ag Sn11•11wuo 111 / VA and /VB Iron Mereorite.r and 111 Pallasites 

.Jone\ .J H.* 
F,7ll'ri111e11uif Constra inH un rhe Jrr, Ph)li·I Tl Clmmolog_i· of Iron Meteorites 
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M arti K.* Kim .I. S. I av1elle R. Pellas P Perron C. 
A ,\'<'W .\"cno11 Component m Clumdriti< /lfewl Perron C. Hourot-Dcnise M. Pcllas P • M aril K. Kun .I. S 
lndmwm in Clwmlritic /lf<,tal Grains: A Clue w the Origin <f FVM \'<•7 Xia G. Thicmens M. H.• 
,\'11(/11r Isotope Raw, frawrem1·nH (o 11S D 1�S) in .\.fr1eor11ic Compom•n11· Bha11acharva S.  K. ·1 hiemcn� M .  H." 
0\)g<'n °/m1op1c Frac1io11a1iom 111 S,mm<'lfl D<•pende11t Chc1111wl Reactions H ashimoto 11. .• 

l, av1ellc B. 

l\111eticv of F:1•aporatio11 of ,\,/gO. s,o.,. and M�,s,o�. and /1u•ir l;/Je< r 011 ho/op<' \1as.1 fractionations Nagahara H ." Kuslmo I. 
I apon:ation III the .\�1'.H<'111 l'lagwdaw' Solid Solwion - llrdrogen 

PRESENTED BY TITU' ONl,Y Robert f- .  H albout .I. Javov M .  
Non \fas.1 D<1pemle111 l.wwpic Fractumatio11: A Sun'<' \' of V'ariom E,\"f1<-r1mcntal Co11diti011.1 Tsuch1yama /\. 
Ccnull'matio11 l!\pc•riment.1 111 1!,e Sl'.\'lem Mg-S1-0-H Weathers D. L. Hutcheon I. D. Gnascr H Tombrello I .  /\. Wasscrhurg G. J . 
.'ip1111eri11g of Mo: l.ight lwtope l:11ricl11m'III and Co,11110< hemical lmplicat1<111i-

Bills B. G.* 
Thuri;day, March 16, 1989 
PtANETARY PHYSICS 
1 :30 p.m. Gilruth 206 

formation of Thar.1i1 and th1• Obliq1111_r Hi,wr_\ of .liars Banerdt W. B.* Golombek M P. 
l.ong U·'i11·ele11gth Stri•s.1· ,'Wodels for \fan-: /\'<•11 and fmpro1'1'cl Jane� D. M .* Melosh H . .f 
l'lmwrary Response oj Thid,: /_rthospherc� to l.oaclm,e Turcolle D. L. � 
1/l('mwl rw,/ww11 <�{ Mars and I enur /11dud111g lrre1•erwhll' Ftauio11atio11 Schubert G.* Bercovici D.  Glat7ma1cr G 
-\./antic Co11v1•c rion mu/ the 171ermal l;"w,/111um of" Mar.� Wans I\ *  Circclcy R. Mclo,h H . .I. 
/-imw11io11 v( Antipodal 7erraim Oil Jo Satelllll',\ H1 llgrcn V . .J.* Melosh H . .I 
17w /111porfl111ce o{an Ela.we l,1thosphert• for Crater Rl't<111ion on In JJoclws McK111non W. B! Benner I /\. 
OnKIII of /thaw Ch11�ma, 'fi,1/r-1.1", II: /he !11111or1<111n· of th<• /.itht1.1phere Durham W. B,

4 K1rhy S. H . !"-item I ., I\ . Ragmna K A, 
/Jr111/c mu/ /)ucti/c• Behavior of lc-e/,Rm'k .\11.,111rc� Ff�chcr H J Spohn r. * 
llwmwl-Orh1111/ Jfo·ton Moc/1•/sfor u J 'isco l:lmtit 1�, hnne�- S. I\ • William� C. R .  Sonctt C. I>. 
n,,. l.1111ar Orhit in r/re Lale l'rewmhrian 

ROhh \1 N ' ) homas P. J. * 
f'iclal Oespim1111x 1111d the l/1swn of \frruir•· 

Odc/\mk�j \1. I .  Holtowa� I R. Posn:R PRESEN'UTIONS 

Carlwnau ( ,m11)(1si1w11 ancl S1<1l11l111 111 rlw \hirticm Mantle: l'rc/i111i1111r_1· /fr.mils 
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Zuber M. T. Aist L, L. 
Lithospheric Control in the Development of the Martian Plains Ridges 

PRESENTED BY TITLE ONLY Alexeev V. A. 
Periodicity of Recent Terrestrial Volcanism Koryakin E. D. 
Mars: Gravity Field and Deep Structure of the Olympus Mons Savrov L. A. Kuchik E. K. 
Covariance and Harmonic Analysis of the Interaction of Lunar Gravity and Its Surface Charac/eristics Solomon S. c.• Head J. W. 
Btim01ing Lithospherrc Thermal Gradient on Mars from Elastic Lithosphere Thickness: New Constraints on Heat Flow and Mantle 
Dynamics 

Friday, March 17, 1989 
MAGMA EVOLUTION IN THE LUNAR HIGHLANDS 

8:30 a.m. Gilruth 104 Warren P. H! Haack H. Rasmussen K, L. 
Effects of Megaregolith Insulation on the Sm-Nd Coolings Ages of Deep-Crustal Cumulates from the Moon and Large Asteroids Wanke H.* Oreibus G. Palme H, Siefert S. S pettel B. Stoffler D. 
Evolution of the Lunar Magma Ocean as Recorded by the Composition of Plagioclase Bersch M. G.* Taylor G. J. Keil K. 
Ferman Anortho.wesfrom an Evolving Magma Ocean James 0. B.* Lindstrom M.  M.  McGee J.  J. 
Studies of the Distribution of Rare-Earth Elements in the Minerals of Lunar Ferroan Anorthosites Hess P. c.• Hor1.empa P. Rutherford M. J. 
Fractit.mation of Apollo 15 KREEP Basalts Longhi 1 .• 
lv Natural SiHcate Liquid lmmm rhilit) Metastable? Martinel R.• Ryder G. 
A Granite Fragment from the Apennine Front-Brother of QM D.' Lindstrom M. M. • Marvin U. 8. Holmberg B. B. Mittlefehldt D. W. 
Geochemistrr and Petrologr of Recrystallized Gahbroic Brecdas from the Apollo 15 Site Jolliff B. L.• Haskin L. A. Korotev R. L. 
Geochemistry of 2-4 mm Particles.from /4/6/ and Implications Regarding Compositional Systematics Premo W. R. • Tatsumoto M. 
Ph Jso10pes m Anorthositic Breccia 67075, Revisited: Evidence of a Mare Basalt Age Component Compston w.• Williams I. S. Meyer C. 
The Problem of Lunar Initial Pb Me1,er c.• Williams I. S. Compston W. 111 Pbf-'06 Pb Ages of Zircon-Containing Rock Fragments Indicate Continuous Magmatism in the Lunar Crust from 4350 to 3900 Million 
Years 

POSTER PRESENTATIONS Delaney J S. Sutton S . Smith J. V. 
Trace Elements in Plagioclase from Three Apollo /6 Breccias Heav[lon C. F. Cro1.a1 G 
REE and Selected Minor and Trace Element Microdismhurions rn Some Pristine Lunar Highlands Rocks Jolliff B. L. 
U1/10Jc,g1e D1s1r1bw1011 and C/assiflcatwn of 2·4 mm Particles from Apollo 14 Soil 14161 Longhi J. 
Fractionation Trends of Evolved Lunar Magmas 
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McGee J .  J .  
Mi11eralogy ,?f till' Ferroa11 Anorthosite Suite: Clw:s to  the Pare/II Magma P11zzli• Neal C. R. Taylor L. /\. Holden P. Davidson J. P. H alliday /\.  N. Clayton R. N. Mayeda l .  K. 
Unique !smopic Sig1u11ures ,?f l:i'iogile Xe110/iths as E1•ide11ce cif A11ci('ll/ Plate 7h·1<mfr.1· Niedcrmann S. Eugster O.* 
71'rres1rial Kr and Xe Co111ami11a,io11 in l.1111ar A11ortlwsi1e 600/8: Evide11ce.fi>r ,111 A11011u111/cms Adsorption l'mce1·s Phinney W. C. Morrison D. /\. 
REE D1'.\'trib111ic>11 Cot'./Jicie111sfor Plagiodase: /111plicatic>11s .for A11ortlwsi1e Melts Ryder G. 
Pelrogenesis of Apollo /5 KRl:EI' /Jt1.\'{//ts Salpas P. /\ .  Moss B. 
A Preli111i11llry Co111posi1ional St11e£r c!f A 11or1hositt• and Relllted Rocks.from 1he l.ou·t•r /Jmllled S1•rie.1· 1�{1he S1il/11ater Comple,· Shih C.-Y. Nyquist L. E. Dasch E. J. Bansal B. M.  Wicsmann H .  
Agt•.1· c!f' Pristine Lunar Plwonic Rocks llllli 7'lu•ir Petrographic Implications Vaniman D. T. Bish D. L. Chipcra S. J. 
A Nell' Ca.Al-Silicate Mint•ra/from the Moon 

PRESENTED BY TITLE ONLY Lindstrom M. M. Moss B. Mittlcfehldt D.  W. 
Geochemistry <�f 15205 KR HEP /Jasalt Clas ls McCallum I .  S. Rattray G. W. 
1'lll' Oxygm F11gacity ,if the Stilli1•tJler C'ompli•x Magma Takeda H .  Miyamoto M .  Mori H.  
Mi11eralogical Resemblance of 1/w Y86032-1)•pe Lunar Meteorites to  frldspa1hic Fragmental Breccia 670 /6 

Bos� /\ P."' 
Friday, March 17, 1989 

PLANETARY ACCRETION 
8:30 a.m. Gilruth Gym 

S11r.fi1c1• Density anti 1cmpermure Pn?files in 1he Early Solar Nehula Spautc D. S.* Davis D. R. Weidenschilling S . .I . 
Pl(l/wte.m11a/ A l'<'retion Swdin: {J./ects cf Nw11eriml PartWl<'l<'TS 

Cull.i J. N.* Champney J. Coakley T. Dobrovolskis /\. 
Parti<'le Gas Dynamic.1· in the Pro10Jlla11e1ary Nehula Cameron A. G. W.* Ben, W. 
l'o.uihlc• Sc-e11arios Rem!tmg from the Giant Impact Melosh H. J.* Kipp M. E. 
Giant lmpacl 71worr t!{ the Moon :1 Oritin: Fint 3 /) 1/_nlrococle Results Malcuil R .  J.* Mehringer D.  M. Winters R. R 

/111<1< t Planetoid Cap111re: Applirntion 10 l'/anets Venus and Earth Ward W. R.* 
Disc 7ideI and the Formmion 11/ Gumt Planet Cores Stewarl G. R.* 
Plam·tesimal S11'l/r,m Perturbed h1 11 Dr.want l'roWJlltml'I Patterson C. W.  * 
Grav11t11io11al Stirrm,: of' l'lcme11•,t111wl� hy a l'lm1ewry J;i11hryo: /111plin11io11sfor R1111a11·,�r Gro11 th N arrnki N * Matsui T. 
N11111eric·al N-/Ju,£1 Simulation of tlw Affreticmal l'roce.u of tlll' 7erre�trial /'lam·ts M ukhin b M.* Gcrasimo\ M . V Safonova F. N .  
1/rperve/m ity lmpact.1· of l'lc111e1c·si111als 11s a ,<;011rce 11/' Orxamc Moh•cules and o/' '/11e1T Pree urwn 011 tlu• l.'ar/1 !'.arth hnncy S. A.* Tonks W. B Melosh H . .I. 
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Thomas P. J. � Chyba C F. Brookshaw L. Sagan C. 
Impact Delivery of Organic Molecules to the Early Earth and Implications for the Terrestrial Origins of Life 

POSTER PRESENTATION 

Sasaki S. 
Gas Capture of Outer Jovian Planets Crit ical Mass/or Core Instabil ity 

PRESENTED BY TITLE ONLY 

Celotto E. M arzari F. Vanzani V. 
Runaway Growth of Giant Protoplanets 

Kato T. Ringwood A, E, 
Was the Moon Formed from the Mantle of a Mart ian-sized Planetesimal? 

MakaJkin A. B. Dorofeyeva V. A. 
Preplanetari• evolut ion and Protomauer of Venus 

Ohtsuki K. Nakagawa Y. Nakazawa K. 
N11111erical Accuracy m Solving Coagulation Equat ion/or Planetary Accumulation 

Ziglina I. N .  
Masses <if Preplanetar_i Bodies at the Final Stage of Accumulation Evaluated from the Eccentricities and Incl inations of Orbits of the 
Terrestrial Planets 

Stansberry J. A.* Tomasko M.  G. 
P/10wd1emical Haze on Triton 

Brown R. H: Matson D L. 

Lunine J. I .  

Friday, March 17, 1989 
OUTER SOLAR SYSTEM 
8:30 a.m. Gilruth 206 

Con.Hraining Soli<I-State Greenhouses Using Eclipse Observat ions in the Thermal Infrared: A Progress Report 

Elus1.kicwic7 .I.* Stevenson D. J. 
Regolith Thickness on Large Icy Satellites 

Kargct J , S.* 
Can We Radiometrically Date Cryovolcanic Flows on Icy Satellites 

Thomas P 1 :  Squyres S. W. 
Formation ,if Ganymede :, Crater Palimpsests 

Schenk P, M.* 
Fluid Volcamsm on Miranda and Ariel 

H ogenboom D. L. Winebrake J. Consolmagno G . J.* Dalrymple W. I I I  
Prelimmary Demitie.1· and Phase Diagram of the Water/NH; System at P-T Condllions Relevant to  the Icy Moons of the Outer Planets 

Helfenstein P.* H i l lier J, Veverka .I. Moersch J. Weit7 C. 
Uranus Satellites: Albedo and Color Maps from Voyager Imaging 

Zent A. P_. 
111e /Jfel·t oJ Alhe,lo 011 Sublimation-Driven Flow of SO, on lo  

Nash D. B . *  Gooding J . I .  
Vacuum Weathered Su/fur- Calorunetric Evidence for Unusual Phase Composition 

Stern S. A: Steward G R. 
Tlw 111emroc�1 11umu Destruct ion {if" Ice Grains in Planetary Rings 

Torbell M. V.* 
Chaoti,· Motion in !he Kuiper Belt of Comets: The Delivery of Short-Period Comets 

POSTER PRESENTATIONS 

Croft S. K . 
New Geologic Maps tif the Uran iun Sate/Illes Tilania, Oheron, Umbriel and Miranda 

DeHon R. A. Leith A. C. McKinnon W_ 8. 
A G('Ologic Map and Pho10mosu1c of fhe Jg-15 Quadrangle t!{ Ganymede 
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Kargel .I. S. Croft S. K .  
Rheological /:.,tremes of Cnogenic Liquids on /er Satellftes PoFio S. Kargcl J. S. 
'/7,e 7,,ctonil and Igneous l;volwion of l:nceladus Mulholland J .  D. Calame 0. Heudier J.-L. Maury A. Pollas C. 
Sim11lt<111co1H Posrtional OJnerl'<Jtiom o/ the Sy1·te111 of Fai111 Satellites of Jupiter M urchie S. I . 
711£' Vo/cam, mu/ Te,•10111, History <!I Ga111'111<'<le N; ffeneggcr P. A. Consolmagno G . .I. 
i•c·to11ic Fc•ature,f on Ariel: Evide11,·e j<Jr Collapse o( a Iida/ Bulge Schenk P.  M .  

M111ui,r Groo1·es. the Hen, he/ Impact, and Tidal Stres.H'S Stern S.  A. 
T/111 l;l.li•cts of Stellar Per111rbmions on the Orbit.I' o/' the 0111er Plane/!' and Objects in the Kuiper-Duncan Disk Wagnn R. Jaumann R .  Neukum G. 
Prdim i11ar.1 Geologic Map o/ the ETAN A Regwn Quadrangle (JG-/) of Ganymede 

PRESENTED BY TITI.E ONLY Dolginov Sh. Sh. 
On 1he Pml>lem of the .Wag11e11, Fielc/.1· of Neptune and Uranus Lejkin Ci. A. Sanmic A. N. 
On the Fnrmatwn o/' Valhalla Basin (Callisto) Murchie S. I.. Head J. W. Plescia J . B. 
'/7u· Cmrermg Record of Ganrmecle ancl Callisw: Evidence for the Character of the Crater-j<>rmmg /mpac tor Populatwns Pappalardo R. Greeley R. 
Diapiric Wa/Js as a ,\;fodeljhr Ridge mu/ Trough 7errain 011 Icy Sa1elli1es O'Shauglrne,sy M .  Helfenstein P. Veverka .I. 
f'os1-/:d1psc and Darkside Brixhtm•.n- Variatiom m1 lo Stooke P .f 
Gcolog1 cf Mimas Stookc I' . .I fr1/11 �. J olnmic am/ Struc111rnJ Geo/og1 Stookc I' . .I. 
I nlrnm,,m 011 Callisto Walker A,�-
'/1,e \ ,•,us i!f' the rJexus 
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