
NUMBER 37 

ii 
LUNAR 

ANd PIANETARY 

SciENCE CoNfERENCE XV 

----12- 16 MARCh 1984 

The RREENTH LUNAR AND PLANETARY SCIENCE 
CONFERENCE wlll begin Sunday March 11 at 6:00 
p.m. with registration and an open house at the 
Lunar and Planetary Institute. The registration fee for 
the conference is $35.00. A shuttle bus wm run 
between NASA area hotels and the LPI from 5:45 to 
9:30 p.m. Registration wlll continue throughout the 
conference on the 2nd floor of the GIiruth Center at 
the Johnson Space Center. All conference activities. 
technical sessions exhibits, poster sessions. etc .• 
unless otherwise llsted, wlll be at the GIiruth Center. 

From a total of 491 abstracts accepted for publi
cation in Lunar and Planetary Science YN. the Pro
gram Committee has constructed 27 sessions for a 
total of 333 oral presentations. In general, the ses
sions have been structured using the followlng broad 
topics: 
Regolith studies 
Crustal genesis 
Lunar petrology 
Lunar geology 
Planetary physics 
Isotopic studies 
Meteorite studies 

Cratering and shock studies 
Major planet satellites 
Mars 
Venus 
Solar system evolution 
Asteroids and comets 
Cosmic dust 

The prellmlnary program Included In this Issue 
reflects plans for the conference as they exist early In 

FEBRUARY 1984 

February. Minor changes may yet occur before the 
Conference Itself. (See Appendix to this Bulletin) 

CONFERENCE HIGHLIGHTS 
Posters entered In the Technical Poster Session will 

be on display each day of the Conference In the 
GIiruth Center. A prellmlnary list of the poster exhibits 
now scheduled is Included In the program. If anyone 
has exhibit material which Is not part of the offlclal 
poster session. but which they would like to display. 
please contact Pam Jones, at the LPI (713-486-2150) 
for a space allocation. 

Saturday /Sunday • March 10-11 
The lnltlal meeting of people who wlll be Involved 

in the new program on Mars data analysis wlll meet 
In the Berkner Room at the LPI to discuss "Volotlle 
Evolution and Climate History of Mars." 

Sunday - Morch 11 
A Meeting of "Ganymede Mappers" chaired by 

Dr. Baerbel Lucchltta will be held In the Hess Room at 
the LPL 

There wlll be a Meteorltlcal Society Council meet
Ing In the Hess Room at the LPl,Sunday evening 7:00 
-10:00 p.m. 

Monday - March 12 
European Scientists Meeting chaired by Dr. Keith 

Runcorn. University of Newcastle-on-Tyne wlll con
vene at the LPI from 5:30 to 6:30 p.m. on Monday 
afternoon. Colleagues from all countries are Invited 
to attend. 

A program to discuss current status of planetary 
missions wlll be held Monday evening In the GIiruth 
Center Auditorium. Topics will Include mission and 
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program status of Venus Radar Mapper (VRM) and 
the proposed Planetary Observer Program. 

Tuesday - March 13 
Tuesday evening Is Chill Cook-Off/Bar-B-Q time. 

This much heralded event returning for the fourth 
time will be held on the grounds of the LPI. Paid 
registrants of the Conference are welcomed at the 
Chill Cook-Off festivities. Guests of registrants may 
purchase a ticket at the Conference registration 
desk for $10.00. Team applications are still being 
accepted. Prizes will be awarded based on the best 
tasting chill not according to absolute "Texas 
Standards". Rain dote for the cook-off will be Wed
nesday, March 14. 

Wednesday• March 14 

The JSC Astronomer's Brownbag Lunch Club wlll 
present BIii Agosto In the Conference Room, Room 
193, Bulldlng 31 at Noon. Mr. Agosto will speak on 
"Lunar Oxygen Sources." 

Meeting to discuss possible formation of a Lunar 
and Planetary Science Society: See additional Infor
mation In article In this BULLETIN. If the Chile Cook-off 
Is rained out Tuesday, this meeting will be held on 
Tuesday. 

Thursday - March 15 
A special evening session to discuss "New Analyti

cal Techniques" Is tentatively scheduled. 

ABSTRACTS - Lunar and Planetary Science "IN 
A staple-bound advance copy of abstracts wlll be 

sent before the conference to the corresponding 
author of an abstract selected for oral presentation. 
If this would result In multiple copies. only one will be 
sent. It Is suggested that this copy be shared among 
the author's colleagues. 

Abstracts will be distributed to conference atten
dees who have paid the $35.00 registration fee. For 
those who cannot attend the conference but wish to 
have the abstracts, a supply wlll be available after 
the conference at the cost of postage and handling. 

Please use the order form included In this Bulletin 
and mall with your check to the Library/ Information 
Center at the LPL 

Summaries of the main topics discussed at the 
Conference will be published in the June Issue of 
Geotlmes. 
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A LuNAR ANd PIANETARY SciENCE SociETy: 
Do WE NEEd ONE? 

MEETiNG DuRiNG LPSC XV 

Over the last few years there have been various 
changes to the organizational structure for the Lunar 
and Planetary Science Conference and the publi
cation of the Proceedings. In part. these changes 
have been forced by declining funding levels for 
lunar and planetary science. However, there has 
been little opportunity forwldespread or formal input 
from many concerned persons who are members of 
the lunar and planetary community. This Is because 
there Is no formal organization to represent that 
community, although It has existed for about 15 
years and. almost like a professional society, has Its 
"own" annual meeting and publication. Until now 
there has been no pressure to formalize the com
munity, because NASA and LPI did all the organizing. 

The LPSC Is now organized by a recently formed 
Steering Committee with representatives from the 
LPI, the AGU. the DPS, and the Meteorltlcal Society. 
We suggest that these do not fully represent the 
entire lunar and planetary science community and 
that additional representation to better cover the 
flelds of solid-body planetary science Is desirable. 
We also feel that these other societies, useful and 
conscientious though they are. do not adequately 
represent and promote the entire range of planetary 
Interests In realms outside the conference. 

We have considered the formalization of the lunar 
and planetary science community through the 
creation of a Lunar and Planetary Science Society. 
From a survey of about 30 people and Informal 
approaches to many others, we determined that 
there Is significant support for the creation of such a 
society. Almost all responses were to the effect that 
the other societies do not adequately represent 
lunar and planetary Interests. Nevertheless, there Is 
some reservation from those who do not favor "prolif
eration" of societies, and would prefer to see some 
form of Working Committee established by societies 
or other groups ( e.g .. LAPST). There Is also some oppcr 
sltlon from those who do not see any need for a Lunar 
and Planetary Society at all. 

We recommend the formation of a Lunar and_ 
Planetary Science Society formally representing a 
common-interest community that already exists. The 
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purpose of this society would be the preservation 
and Improvement of the Lunar and Planetary 
Science Conference by requesting and having 
representation on Its Steering Committee; commun
icating Information among Its members; discussing 
and assessing publication desires for the Proceed
ings and how these can be met within fiscal con
straints, In cooperation with LPI and publishers; and 
organizing support for future space missions ( e.g., 
LPO, Lunar base, Mars sample return, asteroid sam
pling) of most interest to the community. 

To allow broad discussion of this recommendation 
and of the purposes of the society. a questionnaire 
wlll be distributed at LPSC 'IN registration. and a 
meeting Is scheduled early In the week of the con
ference (Tuesday or Wednesday depending on 
whether the Chile Cook-off Is rained out on Tuesday 
or not). We want to have a useful airing of ideas and 
to establlsh the level of support for a society. If the 
level Is high enough, a society can be formed at the 
meeting. Come and give your opinions, pro or con. 

A further purpose of the meetiog Is to discuss 
options for the publlcation of the Proceedings. 
Information and options will be presented by LPI and 
AGU representatives, and the financial constraints 
summarized. Do you want the Proceedings to llve or 
die? If "live", In what form? How would you finance 
your preference? Come to the meeting and make 
your opinions known, or just listen to what others have 
to say. 

-Alan Binder, Graham Ryder. Charles Wood. 

WoRksltop ON 1kE EARly EARTlt: 
ThE INTERVAl fRoM AccRETioN 10 

JIH OldER AnckEAN 

As a contribution to NASA's current Crustal Genesis 
Project, a workshop on the Early Earth will be held at 
the Lunar and Planetary Institute In Houston April 
23-25. 1984. The goal of this workshop is to review 
current understanding of the processes of earth for
mation and that of the older Archean rocks. with a 
view to addressing the question: What was the earth 
like between its formation and that of the oldest 
preserved rocks?; What theoretical, observational or 
experlmental studies can be Initiated at this time In 
order to address this question? It Is hoped that the 
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workshop will Involve a range of dlsclpllnes as well as 
focus on recent advances In studies of planetary 
accretion, Isotope geochemistry. thermal history 
modelling and Archean geology, all of which could 
Influence our way of looking at this fascinating Inter
val. 

Because of the size of the facllltles and the goals of 
extended discussion. attendance will be limited to 
80 persons. However. a technical report summariz
ing results from the workshop wfll be published. 
Watch the LPIB for announcement of Its avallablllty. 

TopicAl CoNfERENCE ON ORiGiN 
of 1hE MooN 

The dotes for this topical conference co-sponsored 
by the Lunar and Planetary Institute and the Division 
for Planetary Sciences of the American Astronomical 
Society ore October 14-16, 1984 in Kono. Hawaii 
following the 1984 DPS meeting at that location. 
Conference organizers are WIiiiam Hartmann, Plane
tary Science Institute; Roger Phillips. Southern 
Methodist University; and G. Jeffrey Taylor. University 
of New Mexico. 

The program will consist of speakers who have 
been Invited to summarize certain areas, but con
tributed talks will make up the bulk of the program. 
Tentative session topics for contributed talks Include: 

1. What chemical and petrologlc constraints can 
be placed on the origin of the Moon? 

2. What geophysical constraints can be placed on 
the origin of the Moon? 

3. What dynamical constraints can be placed on 
the origin of the Moon? 

4. When we return to the Moon. what new experi
ments and observations could help constrain the 
origin of the Moon? 

5. How did the Moon form? 

Abstracts for the conference wlll be due July 15, 
1984. Proceedings of the conference will be pub
lished In book form with papers due December 15. 
1984. Questions pertaining to the meeting may be 
directed to any of the conveners or to Pam Jones, LPI 
Projects Office. 713-486-2150. 
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CASE Fon MARS II 

THE CASE FOR MARS 11, a workshop to appraise the 
future of manned missions to Mars will be held in 
Boulder, Colorado, July 10-14, 1984. The workshop Is 
sponsored by the Mars Institute of The Planetary 
Society, the Boulder Center for Science and Policy, 
and the University of Colorado Space Interest Group. 
Following In the footsteps of the Initial CASE FOR 
MARS CONFERENCE in 1981, the goal ls to provide a 
continuing forum and contact point for the many 
Individuals with strong interest In manned Mars mis
sions and colonization of Mars. 

This workshop conference Is designed to bring 
together widespread work In the area and to syn
thesize an approach to manned exploration and 
colonization of the red planet. It will-provide a forum 
for reporting on the results from the Mars Institute 
and other ongoing related work. The plan Is to further 
develop and extend the Ideas which were consi
dered at the first conference with particular empha
sis on establishing a self-sufficient colony on Mars. 

The format of the program Is planned to promote 
discussion and development of Ideas. Initial plenary 
sessions wlll be devoted to papers orienting partici
pants to the state-of-the-art and major problems of 
the relevant disciplines. Participants wllt then break 
up Into topical workshops to consider options and 
problems and to design a coherent mission strategy. 
Summary sessions on a dally basis will allow for Inter
change of Ideas and concerns between workshops. 
Participants should come fully prepared to discuss 
their Ideas In a congenial and informal atmosphere. 

Abstracts for papers to be Included In the confer
ence presentations must be received no later than 
May 15, 1984. To preregister send: your name/ad
dress/phone/institute, business afflllatlon or school/ 
and $40 registration fee ($20 for students) to The 
Case for Mars Conference, P.O. Box 4877, Boulder 
CO 80306. Preregistration deadline Is June 1, 1984. 

For further Information contact: 

Helen Hart 

Laboratory for Atmospheric 

and Space Physics 

University of Colorado 

Boulder, Colorado 80309 

(303) 492-8822 

Carol Stoker or Tom Meyer 

CASE FOR MARS 

P. 0. Box 4877 

Boulder, Colorado 80306 

(303) 494-8144 
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MARS CoNTESJ 

The Planetary Society's Mars Institute announces a 
student contest for the best answer to the following 
problem: Design a Martian Base Water Supply Sys
tem. Students In any high school or college are elig
ible. The prize Is $1,000 pl us a one-week all-expense 
paid trip to the Mars Institute annual conference to 
present the winning paper. Other prizes for excellent 
entries will be considered. A Mars bibliography and 
free membership In the Society will be sent to all 
entrants. 

Criteria for selection 
Completeness 

Has the student adequately considered the prob
lem and dealt with lmplicatlons of solutlon(s)? 

Innovation 
Is the answer creative? 

Origlnallty 
Does the answer add to present understanding of 
the problem? 

All students wishing to enter the contest should 
signify their interest by writing: 

The Planetary Society 
Mars Institute Contest 

110 South EucUd Avenue 
Pasadena, CA 91101 
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Answers must be submitted by June 1, 1984. The 
winner will be selected by July 1984. 

Students may consult during their work on the 
problem with Mars Institute Coordinator Chris McKay 
at (415) 965-5499. 

NiNTlt SyMposiuM ON ANTARcTic MuEoRins 

The Ninth Symposium on Antarctic Meteorites will 
be held at the National Institute of Polar Research 
( NIPR), Japan on March 22-24, 1984. The aim of this 
symposium is to present the recent outcome of 
research on the Antarctic meteorites. in particular. 
the Yamato meteorites and others retrieved from 
Victoria Land. At the general and topical sessions 
presentations dealing with new data from non
Antarctic meteorites and planetary researches will 
be Included. 

Alt presented papers will be published as the Pro
ceedings of this Symposium by the National Institute 
of Polar Research. Abstract deadline Is February 25. 
1984. For more Information contact: 

Kelzo Yanal 
National Institute of Polar Research 

9-10. Kaga 1-chome, ltabashl-ku 
Tokyo 173. Japan 

Telephone: Tokyo (03) 962-4 711 
Cable Address: POLARSEARCH TOKYO 

Telex: 2723515 (POLRSC J) 

NASA UsES NEw Multod of 
DHiGNATiNG SltunlE MissioNs 

Instead of the familiar STS (Space Transportation 
System) with a number whlch has been used for the 
first nine Shuttle Missions, from now on, the missions 
will consist of a numerical prefix Indicating the year 
In which launch Is to occur. a numerical designator 
for the launch site ( "1" for a KSC launch and "2" for a 
Vandenburg AFB launch), and a letter suffix which 
reflects the original scheduled order of launch. Mis
sion 41-D, for example, Is a 1984 launch -"4"; to 
occur at Kennedy Space Center -"1" and was orlg
lnally manifested as the fourth mission of that fiscal 
year -"D". If the launch moves In the sequence, the 
mission designator will not change. 

NASA News Release 83-142 

Pages 

CEOSAT CoMMinu NEWS 

The Geosat Committee will hold an open meeting 
on February 27, 1984, starting at 9:00 a.m. In the 
Sheraton Santa Barbara, Santa Barbara, California. 
This meeting, which will focus on the Landsat com
mercial lzatlon Issue, Is held In conjunction with the 
LANDSAT-D' Launch User Symposium February 27 
through March 1, 1984. Both meetings coincide with 
the launch of LANDSAT-D' ( LS-5) on March 1. LS-5 will 
carry the Thematic Mapper whlch Includes the rock/ 
soil sensitive 2.2 micron band. The Geosot Commit
tee was very instrumental In getting this band 
lncluded on the Thematic Mapper as a part of their 
effort to Improve satelllte remote sensing for geolog
lcal applications. LANDSAT-D' (LS-S)wlll be launched 
by the last Delta launch vehicle the l.J. S. Govern
ment will utilize before the sale of alt expendable 
launch vehicles (ELVs). 

For more Information contact: 

Geosat Committee, Inc. 
153 Kearny Street, Suite 209 

San Francisco, CA 94108 
(415)981-6265 

Telex: 910-372-2043 GEOSAT SFO 

L�!; Sociuy PlANS CoNfERENCE ON 

SpACE DEVdOpMENT 

The L-5 Society Is sponsoring the Third Annual Con
ference on Space Development at the Sheraton 
Palace Hotel, San Francisco. Cailfornla, April 20-22, 
1984. 

The schedule for the meeting wiil Include tours of 
NASA/Ames, an open L-5 Board Meeting. space 
organization displays, the Awards Banquet, and a 
full program of sessions on space commerce. space 
law, utilization of space resources, and future plane
tary exploration. Day care facllltles and spec la I activ
ities for children are also planned. 



Page 6 

Registration for the meeting Is $30 for members 
and $50 for non-members to April 1. 1984. At the 
door, registration Is $40 for members and $60 for 
non-members. The non-member fees Include a 
year's membership In the L-5 Society. Tickets for the 
banquet on Saturday evening are $35.00. 

For more Information or to preregister contact: 

Organizing Committee 
3rd Annual Conference on Space Development 

1275 4th Street. #242 
Santa Rosa CA 95404 

ECG PnojEcT NEws 

Planetary Geology at Spring AGU 1984 - Lower Crus
tal Processes 

At the Invitation of Carle Pieters of the Program 
Committee, the members of ECG Project are organ
izing a special session on lower crustal processes at 

NEW 

PUBLl€ATIONS 

Please order the following publications from the 
sources Indicated. The LPI is not a distribution center 
for these materials. In general, government docu
ments can be ordered from the Superintendent of 
Documents. Government Printing Office. Washing
ton DC 20402. Although the agency requires pre
payment on all orders. they will accept Mastercard 
or VISA credit cards. Just Include the account 
number and explratlon date on your order to them. 
Some of the publlcatlons may be available from the 
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the spring meeting of the American Geophysical 
Union. The session will be under the joint chairman
ship of BIil Phinney (JSC) and Kevin Burke (LPI). The 
lower crustal processes session provides the oppor
tunity of communicating to those not Involved in 
ECG the breadth and range of the interest of the 
program as well as an occasion to assess present 
knowledge of that curiously Inaccessible environ
ment-the lower crust. 

LPI TR 83-03 Published 

The technical report which presents the summary. 
field guide and abstracts from the ECG Field Work
shop held In Ottawa, Ontario. Canada, August 11-
16, 1983 has been published. The report is available 
from the Library/Information Center at the LPI. Check 
the publications order form in this BULLETIN for the 
postage and handllng charges. REMEMBER: If you 
are In a government organlzatlon and can supply us 
with a franked label, there Is no charge for LPI Tech
nical Reports or Contributions. Because of the size of 
the x:./ LPSC abstracts, we must ask for the postage 
and handllng fee. 

GPO bookstores which are found In major cities 
around the U.S. Check your city directory for a local 
llsting. 

Spacelab: An International Short-Stay 
Orbiting Laboratory 

Spacelab was planned and constructed to serve 
as a suitable host for significant scientific research 
and technological development. As Intended by its 
European builders and by Its American operators, 
this new facility will serve scientists from many 
nations and In many scientific dlsclpllnes and 
technological speclaltles. 

Spacelab Is the outgrowth of steady evolution 
of space technology. It enables scientists and 
engineers to go into space for In-orbit research 
with their own hands and eyes-with Instruments 
they have designed and built. 

This booklet Is beautifully Illustrated with many 
color photographs and diagrams of the Spacelab 
and the Space Shuttle which carried It and Its crew. 
The text. written by experienced space writer Walter 
Froehlich, describes the history of Spacelab, pro-
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vldes detailed descriptions of the craft and the 
science which was performed on It. and what exper
iments future Spacelabs may do. This publication 
summarizes what Spacelab is. what it does, how It 
came to be. and what Its users expect from It. 

Available from the Superintendent of Docu
ments, NASA EP-165, 77 pp. $7.00. 

New Astronomy Catalog Available from the A. S. P. 

The non-profit Astronomical Society of the Pacific 
has Just published Its 1984 Selectory of Interesting 
astronomical materials. The catalog Includes slides, 
prints. maps. posters. books. tapes. sky observing 
aids. and even a few astronomical novelty Items 
such as T-shirts and bumper stickers. 

New In this year's catalog are a slide set of the 
50 greatest astronomers of the past. posters and 
slides of the beautiful new color photos of the 
Southern skies taken by the large telescopes In 
Australia, definitive maps of the surface of Mars, a 
calendar of moon phases. and several booklets to 
help orient the novice amateur astronomer In the 
heavens. 

For a free copy of the mustrated catalog, please 
send 1wo first class stamps with your name and 
address to: 

Catalog 
AS.P. 
1290 24th Avenue 
San Francisco. CA 94122 

Outside the U. S. please send four International 
postage payment coupons instead of the stamps. 

New Publication for German.Speaking Readers 

Horst W. Koehler. a German space science writer. 
has recently published his fifth book titled Die Pla
neten - The Planets. This book of approximately 210 
pages is illustrated with almost 200 photographs 
(some In color), diagrams. and numerous updated 
tables. The Initial chapters of this publlcatlon are on 
the Sun and the Earth-Moon system, followed by 
descriptions of the other planets and their known 
moons. Recent results from planetary fly-by and 
lander missions from the USA and USSR as well as 
earth-bound observations up to Spring 1983 are 
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Included. The book ends with an outlook on future 
plans for planetary exploration. 

Koehler's book Is written in German and was pub
lished by F. Vieweg & Sohn. Wiesbaden, Germany. It 
can be purchased In Germany for 32 German Marks 
(approximately US $12). The ISBN number ls 3 528 
08401 4. 

(Received from author.) 

Video Tape of STS-7 

RICON Enterprises has produced a 30 minute 
video tape of the historic fllght of America's first 
woman astronaut. entltlea Sally's Ride: The Flight of 
STS-7. It tells the story of this mission through space/ 
ground communications and It shows the story 
through color photography from the ground, the 
orbiting Space Shuttle aod the SPAS spacecraft 
orbiting up to 1.000 feet away. This video tape Is 
available In VHS/BETA for $30 and U-matic for $70. 
Contact RICON Enterprises. Inc., 5863 VIiiage Forest 
Court, Dept. 36, Houston, TX 77092. 

(Received from RICON.) 

"Astronomers of the Pasf' Slide set avallable from 
theA.S.P. 

A new sllde set portraying 50 noted astronomers 
of the past Is available from the Astronomical 
Society of the Pacific. The portraits. drawn from 
public and private archives, range In time from 
the era of Copernicus through the 20th century, 
and Include such outstanding scientists as Hub
ble, Einstein, Eddington, Russell, Cannon, Herschel, 
Michelson. Jansky, and Shapley. For the most part, 
the astronomers are shown at the time they made 
their most significant contributions. 

Selected by the History Committee of the AS.P. 
chaired by Donald Osterbrock of the Lick Obser
vatory, the slides are accompanied by a 24-page 
booklet Including detailed captions (summariz
ing the life of each scientist) and an Introductory 
blbllography for the history of astronomy. 

To obtain a copy of the set, send $34.95 plus 
$3.00 for postage and handling to: 

AS.P. 
Catalog Sales Department 
1290 24th Avenue 
San Francisco. CA 94122 
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California residents please Include sales tax. Out
side North America, please double the postage and 
handling charge. 

NASM Publleatlon Ceases 

lheNatlonolAlrandSpaceMuseumhasannounced 
that their publication Air and Space will no longer 
be published. 

The publications written by the museum staff 
cover a wide range of aeronautical subjects. They 
ore not only Informative, but also useful to fulfill 
needs for educational material. 

To obtain a list of the publications available write 
to: 

Smithsonian Institution Museum Shops 
National Air and Space Museum 
P. 0. Box 44083 
Washington, D. C. 20066-0083 

STS-7 Souvenir Booklet and Audio Cassette 

The National Space lnstltute's Dia I-A-Shuttle team 
brings you a 32-page booklet and audio cassette 
giving the highlights of the $TS-7 mission and expla
nations of the payloads, the crew, what happened, 
and why. lhe booklet Is packed with dramatic, 
Informative photographs of the crew, the Chal
lenger, the launch, landing, and the mission activi
ties. The audio cassette has the actual crew voices 
talking to Mission Control, plus Interviews with Mls
slonSpeclallst Dr. Sally Ride, Commander Bob Crippen, 
and the other astronauts. Narration Is by NSl's Execu
tive Director, Dr. Mark Chartrand, and Bonny Lee 
Michaelson. 

The Souvenir Booklet and Cassette ore only $12.95 
plus $1.50 postage and handling ($11. 95 plus $1.50 
postage and handling for members). Please allow 
6-8 weeks for receipt of your souvenir package. 

To order enclose payment In full by check or 
money order made out to "NSI" and send to: 

National Space Institute 
Spacial Orders 
600 Maryland Avenue SN 
Suite 203W 
Washington DC 20024 
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CHONDRULES AND THEIR ORIGINS, a 375-page hard
cover book contal nlng 25 review papers and original 
research contributions, was published by the Lunar 
and Planetary Institute In January, 1984. The book 
was edited by Elbert A King, Jr., and contains several 
papers that were given at an LPI toplcal conference 
on chondrules and their origins In November, 1982. 
Included are 120 figures, 29 tables, a thorough sub
ject Index, and an extended bibliography of 467 
related papers. Books may be ordered from the LPI 
Publications Office, 3303 NASA Rood One, Houston, 
TX 77058, for $33.00 ( check or money orders drawn on 
U.S. banks only; amount Includes shipping and han
dling). All orders to foreign destinations will be 
shipped via surface mall unless $15.00 Is added for 
each book ordered to cover airmail postage costs. 

The LUNAR AND PIANETARY INFORMATION BULLETIN Is 
published by the Lunar and Planetary Institute. There 
are usually three Issues per year. It Is distributed free 
on request to lunar and planetary scientists, educa
tors, students, and their Institutions. 

The next Issue wlll be In May. Copy deadline Is April 1. 
1984. If you have any announcements which you 
would like to have printed In the BULLETIN, please 
send them to the Editor. We reserve the right to select 
and edit copy. 

Edltor. Frances B. Waranlus, 
Lunar and Planetary Institute 
3303 NASA Rood One, 
Houston, TX 77058 
Phone: 713/486-2135 
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NOTE TO OUR READERS: PLEASE let us knowwhen you 
move. Each change of address which we get 
through the postal service costs us S.25-S.80 In return 
postage costs. Because of the high costs of postage. 
we will make the address change on our list but we 
will no longer send the current Issue out to you on a 
straight third or first class malling. This means you will 
miss receiving whatever malling from the LPI we get 
from the Post Office with your change of address. 

CALLING LPI. . . 

NUMBERS WHICH NO LONGER WORK: 
COMMERCIAL: 713-488-5200 FTS: 525-3436 
Please note: 713-488-5200 Is no longer a part of our 
telecommunications system. It may sound like the 
number Is ringing and at times It may be answered 
but you will Incur unnecessary costs because no 
one at the LPI can be reached from that number. 
EVERYONE AT THE LPI can be dialed direct on both 
commercial and FTS lines. On commercial lines, dial 
area code 713-486 and the four-digit extension. On 
FTS, dlal your FTS access code, 713-486 and the tour
digit extension. 

REMEMBER: If you use the old FTS number 525-3436 
OR 713-488-5200 In most Instances your call will NOT 
be answered. If the call Is answered by someone 
walking through the lobby you will have wasted the 
call because you will have to re-dial the correct 
number to get your party. 

Accounts (Receivable & Payable) 2140 
Bibliographic Search SeNices 2191 
Bulletin Editor 2135 
Computer Center 2165 
Computing Center for Planetary Data Analysis 2165 

Image Processing Facility 2181 
Geophysical Data Foclllty 2184 

Director's Office 2180 
Graphics 2175 

Page 9 

If you want to be sure that you get all of your mailings 
from the Institute promptly, be sure to send a change 
of address to: Malllst. Lunar & Planetary Institute, 3303 
NASA Road One. Houston. TX 77058. It often takes the 
postal service 60-90 days to return an Item to us with 
the address correction. Do yourself and us a service. 
Remember the LPI Malling List when you move. 
Thanks. ( ye editor) 

Information 
Library /Information Center 
Malllng List 
Maintenance 
Personnel 
Planetary Image Center 
Projects Office (Workshops. Conferences) 
Publications (MS submission & preparation) 
Publications distribution 
Review Panels 
After Hours/Weekends 

Scientists/Visiting Fellows Spring 1984 

Ashwal. L (on leave until June 1984) 
Bllls. 8. 
Burke, K. 

2139 
2135 
2135 
2171 
2168 
2172 
2150 
2143 
2135 
2151 
2130 

2147 
2153 
2138 
2156 Chlcarro, A 

Clntala. M. 
Clifford, S. 

2146 (JSC 483-5125) 

Francis, P. (on leave 3/1/84 to 9/1/84) 
Meloy, A 

2187 
2167 
.2196 

Morgan, P. 
Russell, J. 
Ryder. G. 
Schultz, P. 

2193 
JSC 483-3115 

2141 (JSC 483-2666) 
2174 

Please do use the Individual extension numbers. It 
will save you time In the long run. 
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February 22 

February 23-25 

March 6-7 

March 19 

Aprll 16 

Aprll 20-22 

Aprll 23-25 

CAbEN DAR 

ABSTRACT DEADLINE for AGU Spring Meeting 

Origin and Evolution or the Earth, Moon, 
and their Planetaiy Neighbors 
Malnz. FRG 
Contact: A Kroner 

lnstltut fur Geowissenschaften 
Unlversltat Mainz 
Postfach 3980 
6500 Mainz 1. FRG 

Shuttle/Space Station Business Opportunities 
Washington DC 
Contact; Space Business News 

1401 WIison Blvd .• Suite 910 
Arlington VA 22209 
phone: John Ekberg. 800-424-2908 
outside U.S. call 703-528-1244 

xvth LUNAR AND PlANETARY SCIENCE CONFERENCE 

NASN Johnson Space Center, Houston Texas 
Contact: Pam Jones 

Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058 
Phone: 713-486-2150 

Application deadline for LPI Summer Intern Program 
See Bulletin no. 36 November 1983 for details. 

DEADLINE for Manuscripts for the Proceedings 
of the XVth LPSC 

Third Annual Conference on Space Development 
Sheraton Palace Hotel. San Francisco. California 
Sponsored by the L-5 Society 
Contact: Organizing Committee 

Annual Conference on Space Development 
1275 4th Street #242 
Santa Rosa CA 95404 

Workshop on the Early Earth: The Interval 
from Accretion to the Older Archean 
LPI. Houston TX (attendance limited) 

LPIB No. 37 



LPIB No. 37 

Moy 14-18 

July 2-28 

July 10-12 

July 10-14 

July 15 

July 30-August 2 

October 13-16 

1984 Spring Meeting of the American Geophysical Union 
Cincinnati, Ohio 
Contact: Spring Meeting 

American Geophysical Union 
2000 Florida Avenue 
Washington DC 20009 

CNES Summer School for Space Physics 
Internal Geophysics and Space 
Toulouse, France 
Contact: Centre National D'Etudes Spotlales 

Dept. des Affalres Unlversltalres 
18. avenue Edouard-Belin 
31055 Toulouse CEDEX France 

96th Scientific Meeting of the Astronomical 
Society of the Pacific 
University of Callfomla, Santa Cruz 
Contact: Santa Cruz Meeting 

AS.P. 
1290 24th Avenue 
Son Francisco CA 94122 

Case for Mars II: Annual Conference of the Mars Institute 
University of Colorado. Boulder 
Contact: Helen Hart 

Lab. for Atmospheric & Space Physics 
University of Colorado 
Boulder CO 80309 
Phone: 303-492-8822 

ABSTRACT DEADLINE: LPI Topical Conference on 
the Origin of the Moon 

47th Meteorltlcal Society Annual Meeting 
University of New Mexico. Albuquerque, New Mexico 
Contact: Dr. Klaus Kell 

Institute for Meteoritics 
University of New Mexico 
Albuquerque NM 87131 

Topical Conference on the Origin of the Moon 
Kono. Hawaii 
Contact: Pam Jones 

Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058 
Telephone: 713-486-2150 
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LUNAR AND PLANETARY BIBLIOGRAPHY 

Items selected from materials received at the LPI Library/Information Center ,  Address of fi rst author 

ts Included in the reference, Please contact the author of your l ibrary for reprlnt or copy of the 

article, For l iterature searches of the on-l ine Lunar and Plonetory Blbl tograPhY, col l the LPl 

713-486-2191. 

MOON, MOTION OF THE MOON, DYNAMICS 

ALEKSASH I N , F , P , t H I KONOV , V , A ,  P , K ,  
SHTF:RHBERli SHH� flS'fROllllHI.:fll H I S T X TtHF", USSR 
1 :  MODELING OF THE CREATJOH DF ft U H I F J E D  
COIJROHl/\ff S"/S'fFtl m1 T H �  HOHN 
�OVlET ASTRONOMY VOL , 2 7 ,  2 1 9 -2?3 ! 1 Y83 t 

AHER'( , r. . w .  c tll1 CHURrH IWMt,  F.M� L f '/ ,  REAtl ( H G ,  
� G A  1 HN ,  U K  I I  THE I �WAR TOTAL ECLIPRF OF 
199? .IMIOflR"f 9 
JOURNftL OF THE �� ! T I SH ASTRONOlilfAL AtSOC J A  

T l  OH VOi. , Y'I, 1 A? 1 70 C 1 YH3 I 

APPLEB Y , G . ti ,  f IHIRR I�ON r l  , V ,  HERSHIONCEUX 

cnsn F ,  HnH SH!ltl , tcl'IST SUSSE'( !tH:!7 1 R P ,  IIK I :  
ANA L Y S I S  OF LUNAR OCC ILTATJD�H -- Y ,  ORAZING 
ocr.u1 T/\TIOHS l �b 1 - 1 Y 7 7  

MONTHLY NOTICES O F  T H E  ROY6L ASl RONOK I I AL SO-
C I F f Y  VOi . 21)•;, •;7 t,!; < 1 YH3l 

DRfthE , K , J .  �EPT , OF N ANETARY SCIENcrs.  
UNI V ,  OF AIUZOJM, T I IC'SON , AZ l!S/, '1  > :  
GEOCHfHI C/11 t'OH'>lR!I I HHl ON THF ORI G H I  OF THF 

HOON 
GEDC H I H I C(I FT C'ORHOfH I H I C'A ACTA VOL , 1 7 ,  
1 759 - 1 767 ( 19 H ' >  

KEEH , R , A ,  < COOf'ERfl t T VF. T l-l!H , � O R  f.:t �Fllf.:•'H H I  

EHVIROI-IHHITl'll �Cl !e:1/:Cf",, UNIV.  O F  COi nR,'tDO, 
r.OULllER ,  CO 90:109 I : VOi Ct:N II AU. IJ!illl !, I\IHI 
LUMnR ECLIPSFS 

SCJFWCE VOi , 227 , l 0 1 1 - l 0 l 3  ( l 91!3 1 

KERR, R .  I\ ,  WHER:• W(IS THF �10011 f(1NS {1607 

SCIENCE VOl , " .l 1 , 1 1  M, ( 1 'fRJl 

NAKflZl'lW/1 , K ,  t 1(1UH1Rrl , T , t H/\'f!IGHl , r. ,  < f!EO-
f'H\'SXCAL INST . ,  llW I V ,  OF TOh\' O ,  TOf:\' O ,  lnF'AN 
> : OR I G I N  OF THE fiOON - CM'TllRf l<Y 01\S l.•RAG 
OF TH� E/\RI H '  :i P t U tlORl'I I!II  IITl1!1'>PHE.RI 
MOON /\IHI THE PLl'lNETS V O L .  :>II, :,,1 1 1 -�27 ( 1 Sl1 3 >  

N O  /\IPHIIR r t H. IJ o m  THF MOON H/\lJF. MOUIIS? 
NEW SC I E�T I ST VOL 99, �84 < 1 9 9 3 )  

�Imrnn, R, W , HE <l 111\( ' h Fr:LIPSt:  l!rJT 111-fNULAll 

AFTER ALL'' 

st;\' AHll TEL f�roPr V(ll , 6 0 ,  400-40'1 < 1983 > 

MOON, PHYSICAL STRUCTURE, THERMAL & STRESS HISTORY 

S'OMG , \, , '< ( tln·r "� -'IS rRflNIIN ( ,  Ul! I V .  f}f N.'IN· 
CHESTER, EllGI./\ND ) : I\ 1·01�P.ELATJ OI! fofHIEP� 
L!IRUE- �(AL F  ,'tSYtlN�TRY OF THf MnON AMO THE FOC l 
OF KOONQUl'll(ES 
HOON ANO THE r'L/\JlET!- VOi , 7f<, ?47-:.!"i{l ( 1 9Ee3l 

MOON, MORPHOLOGY, STRATIGRAPHY, MAPPING 

HUBll/\Rll , N ,  t f\HOF:� , r. . ,; .  BrTTF.LL F i'IE�lflW I At 
I N S T , ,  :;o::; II ING l'lVE , r rnt UHl<U!,, DH '..1::,01 I :  
111\GH!\ H EI.-F;S I S H I  l'l ll/\TTFF<ED �l(lfll'f l EFFFrT� Or

BASJ N-FO�HING IKPA�TS 
THE KOON AND TH[ Pl Al/fT!- VIJI , "'l, l '', -37 
( 1 983)  

MOON, CHEMICAL COMPOSITION, PElROLOGY 

DES HAR/\I S , 11 , J , ( NASA/AHES RlSEAkCH CfHTER, 
MOffFTT F I F L D ,  Cl\ Nll"h ) l l. l flHT E l E11EHT iffO·· 
CHEMISTRY AN[I SPALLORf.NESIS JH LUNAR ROC�S 
GEOCHltlICA FT COSMOC H I H I (:A ACTA VOL , U, 
1 769- 1 7 8 1  ( 1 9�3 )  

MOON, EXPLORATION & UTILIZATION 

CHA I K I N , A ,  RETURN TD THE HUOH 
SK'( MIil tE I H,rlJn v,n , ,!,!;, -19J < t 983 ) 

MATSUD A , T ,  C [lfP/\RTHENT OF rERONAUTJ�AL t H-
GHIEERlNG, KYOl'O UH I V , , K'(OTC1 , J/\ PMt I :  

ATHOSPHER I C  CIRCULATJON J N  A gpnrF COLIJNY 
SOL/\R JERRFSTR i nl EHV IROHNEHTnt RE�Cl'IRCH J N  
JAPAN VOL . 7 , ?�-�� 1 1 98 3 )  

PLANETS, CITAflONS TO SEVERAL PLANETS 

AC UNA , H , H ,  + /\l EYl'\NllER, . K ,  t !IRtlWl� d < , I'\ ,  t 
H I I  L , l , W ,  t Kll I H l R l S , 'i , M ,  + Llll!ZEROT l t , L , J ,  
i RJSrDE , G , L ,  C ttAB/\/RO[IDARD SPPrr F JRHT 

CENTER, GRF.Hlllf.l . T ,  HO 2117 7 1  ' : f'H '(', lCS nf TIU 
JOVJ/\N Al([< SATIIRNI/\H t,l',r,f�E I Cl'-PHERER ! 
H I GHLIGHTS Of A C'ClNFFRENCF H�L D AT THE APPi I f� 
PH't:HC!i Ll'l8()R/\TOFU ,  l"HF ,IOHll HllPKIH<; 11,H VF.RSJ • 

T Y ,  OCTO!tER 2,-,4 , 1981 
SP!\CF.: SC' I B!Cf RFVTfWS Vl)I , 3:. ,  ;>1,9. ;•9,> ( 1 9113 '• 

BEl'\H\' d ,  K ,  PLAl!ETARY S/\TELL I T E S :  AH UPllATE 
S�'( MID TELf'S•:Of'f" VOi , 1.,1,, 1Wi - 107 I t 983 I 

BOBROV , /\ , H ,  + UASI L ' EU · P , P ,  t 
C n . YU , SHMI OT l HET J TUl F  Of 
USSR I\C/\DEln Of SfJflffFS, USSR 
OF THf. GRnVJ T,\TlOH/11 � 1�1 11S Mill 
P I TER AND SflTURN 

TRUBITGYN , U ,f' , 
EnRTl-l PH'/ <; t l'S ,  
> :  f.'.VOIUT10N 
F'tGURF"l AF JU 

SOVIET nsTROMOtl\' V(ll , 2 7 ,  ? ! C> - 2 1 4  ( l 9R 3 )  

COOK , 11 , H ,  c:nvfl-lT ISH L/\�nk/\TORY,  MflUJHGI EY 
ROl'lII, CM1!tRU<l1F rI<3 OH F ,  llf' l :  f'HYSll S OF 
CONOENS�ll HnT1�k I N  THf Pl l\MI TS 
SFOPHTSI C/\L JOURNAL Of THE Rfn'l>L /\l; i IWWl ,MJ Cfll 
SOCIETY VOL , 7 4 ,  l '9 - l 4 5  ( l 'I , l l  

EBERHflRT, J ,  fll-lOtHFR SOLflR S (S TFH• 
SC IENCE NEW!- 1101 , t :> 4 ,  1 00 ( 1 91131  

F R I Fl)'>O!i , ft ,  J t <; 1 F.•�� llSIJN , I,1. I , C D t V ,  OF GEO-

LOGICAL AHO PLANETARY srJFNrFS,  C'ALifOR N I A  
I �ST . OF Tl'l'H . ,  l'/\l:1111� 1-t/\ , Cl\ 9 1 1 ?'> 1 :  
V I SCOSIT\' OF ROCII ICF H.! XTIIRES <'->Nil AN'I J Cr.-
I I ONS TO THE EVOLUTION OF tr.Y S A I i  i I 1 1 E'S 
I CflHUS VOl , :, 6 ,  l 1 1  < I Y8 :>. )  

G A D I /\ H , /\ , 1' , t GREFH, .} , R , A ,  C DEPT . O F  HATHF -

N/\ T t C<; ,  TEE'lS t oE Pill HErHd J r ,  �tHIDLE 'iBRf}UGlo , 
tst 3M, UK I :  A THEORET I C  AL f<TUO)' OF si;/ILL 

AMPL ITUDE WAUF� 1 1-1 fHF MART I AN I OWER ATMOS· 
F'HF.RE AHII A COHPAF. J SllN HAIIF W l TH T HOSF ON 
E/\RTH 
ANN/\LES GEOF'fHSTCftE VOi , ) , 23'?-2�4 I I 9fl.J ) 

G�UTl ER , D ,  OWEH , T ,  ( LABORl\l flJ•t  
D ' l'\STROHOK I E  I HFRnRour,E ,  nBSFRVArnIRE [I� 
P/\R 1 S ,  92190 HFIJOOH , FRMICF > ;  COSHOIJOMTCAI 
1 Mf·Lltl'IT JOJlS OF F LEHEHTf,L Al-lfl lSOTOPH' f<l1lTN
DMlr:Fs IH /\TltO,-.l"HEK� h •>� THF 1,IMIT P 'Ill• T 'l 
NA f IIRE VOi , 304 , 69 1 - J.9� ( l 9R:>. ) 
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PLANETS, (Continued) 

GRIFV� , R  ( PL/INf lA�Y GFOI OGY fiEPT . ,  &ROWN 

UN I V , , PRClVH IFNCE , RI 029 1 ,  ) :  l Mf'A! T rr.:1nERS 

SH/IPF" 1-'L/\Nf r •,111u-11rEs 

Nnl SCIENTIS_I VOL , 1 00 ,  5 1 6  519 ( 1 983 ) 

H/\HtEN-ANT T I L /\ , K , 11 , »EPT , OF /\STROHUH f ,  

UHJ V ,  OF ClUL U ,  F H ILAIH• I :  ('(11 L l !'llOHS IN  

SELF-dRftVTT/\T INd Cl  UU»S 0�  P l  /\H[ TES I M/\LS 

HOON AN[1 THE f'I (HIETS VOi , ? !:! ,  267-'J03 ( 1 9fl3 )  

HEACUCK , R , l ,  t RASE , J , R .  MANINER KARr I I ,  

JET PROPu· ,; 1 m1 L/\f! , ,  P/ISM•f N/1,  u, 9 \ 1 09 ) !  

MARINER tlf'RK t I :  AN /\PN:O/ICH fCl SIil AN S\'..,TfM 

EXPLOR/\TJOH ( N  THE 1 �90S 

fARTH ORl ENTEC• Af'F L I CATJON'i OF SP/\Cf. Tfl"HNOLO

GY VOi , 3 ,  l\ l - 1'; < l 'i'81\ 

HEN9EST , N ,  JRAS LDOKq AT THE UNI VfRSF THRAUGH 

AN HIFR/\RETI F'(E 

NEW SCIENTIST VOi . '19, 1!70-871 ( J 9fl3)  

HOR2 , F . t OSTElil 1\11 , R , t R/\ H lf'/ , 11 , A ,  < l!<PERI -

MENTAL PLANETOLOGY l<R/\1/C H ,  ►IM<A IIJHN<;ON <;PACE 

CENTER, HouqruH, TX 770�8 > :  &UHTf BRErc 1 n  OF 

THf R I E S :  CONTINUOUS DEPOSITS OF I /\NDF IKPA! T 

CR/\l"ERS 

REVlFWS OF GEOPHYS I CS /\ND qpArF PHYSirs VOL . 

2 1 ,  11.67-1 7''3 < t'i'83)  

HU/\NG , T , - Y ,  + INNftNEN , K . A ,  PHYSICS OhPT , 

YOR� UHt9 . ,  TORONTO, ONTARIO H3J 1P3,  C/\HADA 

, :  THE GR/\VITATJ ON/\L FSf APF/C'/\PTURE OF PL/\NE

TAR'/ SATELL ITES 

ASTRONOMICAL JOURNAL VOL , R8, 1337- 1 548 

( 1 983) 

HUCHES, It, IJ .  DEP T ,  OF PHYSICS /IND /\Sl RONClMY,  

SHEFnEL ti, SHEFFIFLtt 83 7RH , UK l :  UNI V ,  OF 

IH!-JDE THE 

N/ITURF VOi , 

GI ANT F"LANETS 

JO� , 669-670 ( 1983 ) 

INAN , U , S ,  ♦ HELLIW£LL , R , A .  ♦ KURTH , IJ , S ,  < 

SP/\CE, l ELECOHHUNTC/\TTONS /IND RAttIOSCI ENCE 

LAB , ,  STANFORD UNIV , ,  STANFORD r.A 9',�05 1 :  

TERRFS fRl/lL VERSUS JOVIAN VLF CHORUS! I\ COH

l'ARtH I VE STUDY 

JOURNAL OF GEOPHYSICAL RESEARCH VOL , BR,  
61 71-1\180 ( 1983) 

JACOBS , J , A ,  < DEPT , OF FI\RTH SCIENCF.S, IIN l V ,  

OF C/\H8RitlGE , Mll»TNGl EY ROnD, CAH9RI DnF. CB3 

OEZ, UK ) I  H/\GNETISM /\NO FVOI UTION OF THE 

TERREST R I AL PLI\HFTS 

NATURE VOL , 30� , 582 ( 1 983 ) 

J/\NTUNHi , H ,  

HY ,  UNI V .  

HETHllO FOR 

HATJON 

t R/\TT/IL /1 , J ,  < OEl'T , OF /\STROHO

OF OULU ,  OUI Ur f l NLAND ) !  A SIMPLE 

PLMIFT/IR'( SIJRFACF llllGGEDNF.SS EST I-

THE HOON ANO THE f'LI\NETS VOL , ,9, l-13  < 19R3 l 

KAHEl r O , H ,  ( ASTRONClHY DEPT , ,  F/\CULlY OF SCI

ENCE,  CAIRO UN I V . , GIZA,  FGYPT > :  THE ELIHI

NATJON OF THE CRITICAL TFRHS OF I\ F I RST ORDER 

URANUS-NEPTUNE THFllRY B'/ HOR T ' S  METHOD: P/\Rl" 
I I  

HOON /\ND THE PLANETS VOL , 28, 221-?�5 < 1 983 > 

KAW/\KI\Hl , S ,  ♦ N l 1UT/\N l , H ,  ♦ T/\KAG J , Y .  i· 

OF F.ARTH SCI

-II\ -, ,  .J/\PAN 

KAT0 , 11 ,  ♦ KUliAZAWl'\ , H ,  ( DFPT , 

ENCES, HA�OYA UNIVERSITY ,  HI\OOY/\,  

i :  I�PACT EXPERIMENTS ON xrE 

JOURH/11 OF OFr)PH'/Sir.111 RESE/\Rf;H 

5806-5814 ( 1 983 ) 

VOL , 8 8 ,  

KOHAR , P , D .  ( 

STIITE UNIV , ,  

STRE/\HL INED 

EXPERIHEHTS 

FORII 

GEOLOGY VOL , 

SCHOOL OF 

CORV/\LI r n ,  

ISLANIIS ON 

AND /\N/\LYSFS 

OtFAHO�R/\PHY, OREGON 

OR 97331 > :  SH/\PES OF 

EARTH AHO HARSI 

OF THF HlHIHUM-DRAO 

1 1 ,  651 -654 ( 1 983 ) 

� 13 

KUHZE , A , W , G .  < DEPT (I� Gl'nt nri, , IH t V .  0� 

AKRON, AKRON, OH 4432S ) : nJ RECT rClNVERSION 

OF LOS /ICCFl �R/\T I IIH D'\Trr ro VERTlC/\1 IJR/IVXTY 

ANOMAL IES : A NEW APf'ROACH 

MO•JH ftHtl THF f'L/\HF f"'> Vlll , ?8,  -;,,;9- ;>1,r, < 1 983 > 

LEV J H , r .  t BORUCKI , W , J , 
SCIENC� » T V , ,  HIISA nN�S 

FETT FIELD,  r.n 94035 > :  

♦ TOON , Cl , R ,  ( SP/\Cf 

RESE/\RCH CENTEk, HOF· 

L I GHTNJNG D�H�RA r J nM 

I H  PL/\HFT/\RY ATHOSPHEREf 

ICARUS VOL , � 6 ,  80- 1 1 5 ( 1 9R3 ) 

HEISSNE R , R ,  IHSTI TLIT FllR fiH lPHY!,IK, UIU V ,  OF 

K I Ei., 23/lll K I EL , FRH ) ' FVOI I ITIOH 01' F'I ol\Tb 

TECTONICS ON TERRESTRIAL Pl /\NETS 

AHH/\LhS GEOPH'($1Cl\f VOi . t ,  \). l- 127 < 1 983 1 

HORRISON , O ,  < HIST . FOR AETRONOHY, UNIV .  OF 

HAWA I I ,  2444 DOL E ST , ,  HONOLULU � HI 96C22 l :  

RETURN TO THI PLIIHF rn :  n l!Lllf_PRINT FOR TH�  

ruTURE 

ASTRONOltY VOL , 1 1 ( 9 )  � - 1 5  < 1 983 > 

N ISHlt7UH t , K ,  t ELN"RE , D ,  HOHtt/\ , H , + 

ARHOL D , J . R ,  t IWVF , H . f , Kf.M<llf'EMEIHS ClF 1 29 1  

IN  HE rEnR ITFS /\HD I UH/\R RUCK B Y  T/\HDEH ACCEL 

f RATOR HASS SPECTROMETRY 

NATURE VOL , 30�, 6 1 l -6l2 ( 1 983 > 

PIO /\IJTHOR C I TED f.lllSTY !,T/\Rll HH!l /\T B I RTH OF 
PLANETS 

NEW SCIENTIST VAi , 100,  , �  < 1 983 l 

NO AUTHOR C l l E rr  FH/\tlT PLMIFTS FORHEO FROM lCY 

FRAHMENTS 

NEW SCIENT I ST VOi. , 9 9 ,  1147 ( 1 983 )  

NO  AUTHOR C I TEll Sl'lTFLLITES NAMI (1 

SCIENCE N�WS IJOL , t ;14 ,  ?H < 1 9€<3 )  

ORTON , G , S ,  ♦ TOKUNAGA , A . T ,  + CAL[IWELL , J ,  

H , S ,  18J-30 t ,  Jl'T PROPULSION LAB . ,  C/\Lil'ORNIA 

INST . OF TECH . , 4800 OAK DkOUF nRIVE, P/\S/\DE

NA , c� 91 109 ) !  OBSERV/\TJClN/\L rClNSTRI\I NTS ON 

THF ATMOSPHERES OF URANUS AND HEPTUHf FRON NEW 

MEASUREMENTS NEAR 10 HI CROHS 

ICARUS VOL , SI., 147-11\4  < 1 983> 

READ , P , L ,  ♦ H l DE , R ,  < OEOPHYSIC'AL FLUID JJYNAH

JC!l LftB , ,  M�TF.OROUlG lC/\L OFFICF. ( 21 1 ,  BR/ICK

NEl l ,  BERKS RGl2 2SZ,  llK ) !  RLClP INU LOHVEC

T I ON TH THE L/\80R/ITOR'/ /\HD IH  THE /\TMOSPHERES 

OF JUPITER AND SATURN 

AHHALFS OFOPHYS [C/lf VOi , 1 ,  1J5-t37  ( 1 983) 

SHITH , R , J ,  t WOLSTENCROF T , R .Jl ,  < Dfr,T .  OF 11S

TROHOHY, UNIV .  OF � D I HBURUH , EOIHBURGH EH9 

3HJ, SCOTLAND, UK > :  H I GH PRECISION gpfCTRO

POL/IRIHE IRY OF ST/IRS AND PLI\NFTS t i ,  

!::PECTROPOLARIHETRY ClF .llJPi l E R  AND S/\l lJRN 

MONTHLY HOTtCFS OF THE ROY/\L A�TROHOMIC/\L SO 

CIETT VOL , 205, 39-55 ( 1 983) 

SHOl.tJCHOWSKI , R ,  

SICS ,  UNIV ,  

SOL/\R SYSTEH 

SCIENCE VOL , 

< DEPT , OF /\STROHOHY AHD PHY

OF TEXAS, /\llST I N ,  TX 78712 l 1  
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Hal l  J. L So IOIIIOn S. C. tlead J. W. 
Elysium Region, Milrs: Tests of Lithospheric loading Models 
for the For1111tlon of Tectonic Features 

W11 rd A. W. Spudt s P, D. 
Tectonic Envtrontnents of Milrtlan Flood Lavas 

Anderson R. C. Venkatakri shnan R. 
A Stati sti cal  Study of Fracture Inheritance Ouring the 
Volcano-Tectoni c Evolution of Tharsis Region in Mllrs 

WOod C. A. 
Why Martian Lava Flows Are So long 

Zl11bel1111n J. II.. 
Lava Properties for a Ridged and Channel1 zed Flow on Ascraeus 
Mons, llars 

Frey H. Semeni uk A. M. 
Systelliltic variations i n  the Properties of Subk1 1oaieter Cones 
in Acidal1a Planiti• 

Carrol I M. R, llutherford M, J. 
Sul fur Solubi l1 ty and Anhydr1 te Saturation in Hydrous Magms 

Scott D. H. Mcllona Id T. F ♦ 

tirav1ty-Prof1 1e Studies of Some Martian Volcanoes and In.pact 
Craters : Geologi c Si gni ficance 

Squyres S. w. Moos1111n A. c. 
Numerical Simulation of Volcano-Ground lee Interaction 
on Mars 

Singer R. a. Clouti s E. 11.oush T. L. Mouglnls-Mil.rk P. J. 
Hawke 8. R. Christensen P. E. 

Nulti spectra 1 Analysis of the Kasei va l li s-Lunae Planua 
Kegi on of Ma rs 

POSTER PRESENTATIONS 

Norri s E. C. 
Geo logy of the Olympus Mons Regl on of Mio rs 
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tattel'IIOle P. Heid c. 
The SUlllllit Calderas of Alba Patera , lllrs 

Chiarro A. F. Schultz P. H. 
6lobll I and Regiona 1 H1 dge Patterns on Mars 

V1 1 11ams II. S. Morris E. C. 
&eoalorpll1 c Class1ficat1on of Icelandi c and Martian Volcanoes 

Wu s. s. c. 
Planet�ry Elevation l!eference Systems: Gravl ty or 
Trl -.u1al1ty 

Monday, Much 12, 1984 

KAW GENESIS ANU EVOLUTION 

l:3U p.m. G1 lruth 104 

Jagoutz E, Uawson J. 8, Hoernes s. Spettel 11. Wanke H. 
Anorthos1t1tc Oceanic Crust in the Archean Earth 

Longhi J. Ashwa I L. u. 
A Two-stage Model for Lunar Anorthosttes : An Alternative to 
ttte Magna Ocean tt,pothes1 s 

Pa lme H. Spettel 11. Wanke H. Bischoff A, Stoffler o. 
The Evolution of the Lunar Mllglllil Ucean: Evidence from 
Trace Elements In Plag1oclase 

Herbert F. 
Production of the Lunar lllglllil Ocean by Fractionation 
of the Inter! or 

Wa I ker D. Kiefer w. 
Xenol1th U1 gestton In Large Magma Bodies 

Bass J. o. Anderson D. L. 
Geophysical Tests of Two Chemi cal llldels of the Earth's Upper 
Mantle 

warren P. H. 
Primordial Uegassl ng, Lithosphere Thickness, and Genesis of 
Komatil tes 

Morgan P. Ashlllil I L. U. 
Crusta 1 Radl ogenl c Heat Production and the Stab1 11ty of Ancient 
Conti nenta l Crust 

Boudreau A. E. McCa l lum l. S, 
The Pi cket Pin Pt/Pd Zone, Stl l lieter Cosnpleit, Montana 

Kyder G. Spettel II, 
Towards Understanding Lunar Pristine Rocks:  Pursuing 
Petrogenests i n  St1 1 lieter Norlte l 

Salpas P. A. Haskin L. .A. Mc:Callum I, S. 
The Sca le  of Composi tional Heterogeneities In Sti l l water 
Anorthosttes An-I and An-I I 

Barnes s. J. 
The Effect of Trapped Liquid Crysta l l i zation on Cumulus Ni neral 
Compositions I n  Layered Intrusions 

PUSTEN PRESENTATION 

Morrt son D, A, Ha czuga o. I:'.. Phi nney W. C. 
Cumul us Versus Inter cumulus : Crysta 1 11 zatt on, Mi grat1 on, 
and Interaction In a layered Intrusion 
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Monday• Mil rch 12, 1984 

VOLATILE EVOLUTION ANIJ CLIMATE HlSTORY Of MARS 

l: 30 p.11. 61 1 ruth (o'm 

Invited program - titles to be announced 

Monday• March 12. 19114 

COSMIC OUST 

1:30 p.m. G1 l ruth 206 

Burnett D. s. Polanskey c. 
The Relative t9ss Flux of Mi crometeorites and the Solar Wind 

Zolensky M. Mllck1 nnon I. D. R. McKay o. s. 
T011111rds a Compl ete Inventory of Stratospheri c Dust Parti cles,. 
wtth Impli cations for Their Class1f1catton 

Browlee I>. E. laleelock M. N. Bradley J. P. 
Point Count !lnllys1s of Interplanetary Dust and Fine Grained 
llltteor1t1c Materials 

RtetmetJer J. M.  Mackinnon 1. u. R. 
Layered S1 1t cates tn Chondr1t1c Porous Aggregate W7029*A: 
A Case of Pr1•ry 6rowth 

Tomeoka K. Buseck P. R. 
A 11),drated lnterplanetary Dust Parti cle: Characterh at1on by 
Trans.ad ss1on Electron Ml croscopy 

Chr1stoffersen M. Buseck P. R. 
Mineralogy of Platelet Grains 1 n  Carbon-rich CP Interplanetary 
Dust Part1 cles 

Carr R. H. Wright I.  P. Pt l 11 nger C. T. Brownlee D. E. 
Carbon Isotopi c llnalysts of Indht dual Cos.Ili c Dust Particles 

lt nner E. McKeegan K. D. 
Ion Probe Measurements of 11),drogen and Carbon Isotopes in  
Interplanetary Dust 

Bates B. A. Brown I ee D. E. 
The Ele.ental Composition of Extraterrestrial Stony Deep Sea Spheres 

Thiel IC. Peters J. 
CostDi c llust froa Antarct1 ca : On the Nilture of Glassy and 
Meta 1 11 c Ml crosplleres 

de Angeli s M. Fehrenbach L. Hammer C. Jehano C. 
Milurette M. 

Search for Extraterrestrial Dust Grains tn  Polar lees 

Tsou P. �rownlee D. Albee A. 
Experiments. on Intact Capture of 11),pervelocity Parti cles 

Corso G. J. 
Cosllli c llust Co I I ect 1 on wt th a Tethered Sate l l  1 te 
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Tuesday. Mlllrch 13. 1983 

CARBONACEOUS CKONORITES I :  PETROLOGICAL. 
CHEMICAL ANO PHYSlCAl PROPERTIES 

8:30 a ,AI, Gt l ruth 104 

Cain P, M, McSween H, Y. , Jr. 
Interpretation of Structural Fabrtc 1 n  the Leovt l le Carbonaceous 
Chondrtte 

Scott E. R. D. Taylor ... J, ke1 l I(, 
Petrology of Het1110rphosed Carbonaceous Clondrttes 

Peck J. A. 
urtgtn of the Yartatton tn Properttes of CV3 Meteorite Mllltrtx 
and Matrix Clasts 

Housley II, M. 
Scannt ng Electron Ml croscope Studt es of the Y1 ga rano CV3 Chondr1te: 
Large Forstertte Grat ns 

llub1 n A. E, Grossmn J, N. llasson J. T. 
Bulk Compositions of a,ondrlttc Mllltrix Mllltertals:  Pentlandite
llerrt l ltte Asseablages in Allende Matrix 

Fegley B. K.ornacltt A. s. 
The Ori gin and M1ner1l Dlemtstry of Group 11 Inclusions 
tn Carbolloceous Chondr1tes 

Ill vis A. M. Ol sen E. 
Bel ls--A Carboneceous Chondrtte Related to Cl tnd C2 
Chondrttes 

Steele I , "· Cox R. T • •  Jr. Sllnth J, v. 
Belgtca 79114. An Ertrl!IDI! C2 from Antarctica :  Petrology and 
Ml nera I Chem! st ry 

tlyman M. Rowe M. W. Ledger E. B. 
Magnetite Norphologtes tn the Esseb1 and llllrtpura CM 
Chondr1tes 

Mlllcltt nnon I. o. R. Zo lenslty M. E. 
Poorly Characterized Phase 1n C2M Carbonaceous Dlondrttes : 
Proposed Structures and Stgntftcance 

llastle II. P. Nlddled1tth .B, s. Uro J. 
Polycyclic  Aromttc l{ydrocarbons in the Murchison Heteortte 

Jones C. M. Lumpkin G. R. Dzi czltaniec M. Olsen J. 
Xe I n  Etched Colloidally Separated Murray and "-irchlson 

Duba A, Bo land J. N. 
High Temperature Electrial  Conductivity of the Carbonaceous 
Chondrites Allende and lllrchlson 
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Tuesday, March 13, 19114 

HlGHLANIJ PETROGt:NESIS 

8:30 a .ra. C.'1 1ruth I\YIII 

Stoffler D., Bischoff A. llorchardt R. Deutsch A. 
Jessberger E. IC, Ostertag 11. Reh1old w. u. Palme H. 
llil cker K. Winke H. 

The Lunar Crust i n  the llescartes Area ne4r North Ray, 
Apol lo lb. 1.  Petrographi c and Choi cal Properties 

Stoffler U. Bischoff A. Borchardt R. Deutsch A, 
Jessberger E. K. Ostertag R.  l!e11111ld w. u. hlrae H, 
lacker I(. IMnke H. 

The Lunar Crust tn the llescartes Are4 near North Roly, Apollo 
lb. 11. Chronology and Selenologt ca l  Interpretations 

Flohr N. K. James o. e. 
Petrology of Apollo 16 1>1 a1ct Breccia 61015 

Li ndstroa M. M. 
Ultra-KREEPy Melt Rocks, REE-rtch llorttes and a Di verse 
Sutte of Clasts frora Apollo lb Breccias 

Spudis P. D, 
Signifi cance of Apollo 16 Impact Melts to the lieology of the 
lu!WI r Terrae 

llilrren P. H. Ka l lemeyn G, w. lesson J. T. 
Pristine l!ocks (8th foray): Geneti c Distinctions Using Eu/Al 
and Sr/Al Ratios 

Sllervats J, w, Taylor L. A. Laul J. C. SC!l1th M. R. 
Petro logy and Geocheait stry of Prtstt ne ltl gh land Clasts t n  
Consorttura llreccta 14305 

Lt ndstrom N. N. 
Nlgnesian Anorthosttes and Other Clasts from Complex Breccta 
143Zl 

Ostertag R. Pa l111e H. llorchardt R. Stilffler D. 
llodal .  Textural •  and Chemi ca l  Characteristics of Apollo 16 
Statton 11 c.ranulttes 

Goodrt ch C. A. Taylor G. J, Kell K. 
An Apatite-rich Lithology froa Lunar Meteorite ALHA81D05 -
An b11111ple of 111191111 Mixi ng? 

Marv1n u. e. Wa..l Iler o. 
A Transient Heating Event I n  the Hi story of a Highlands 
Troctoltte tn Apollo Sotl lZ033 

Ryder G. 
Olivine i n  Lunar Dunite 72415, A Rather Shallo-.-Ort gtn CuP1ulate 

Pieters c. M. Wt lhelras D, E. Paquette R. 
Stratigraphy at Coperni cus and the source of Olivine tn  
the Centra l Peak 
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Tuesday. Milrch 13. 1984 

NAkS: EROSIONAL HISTORY 

11:30 c1 ••• Gi l ruth 206 

Hiker v. R. Partridge J. 11. 
Morphometry of Sma 11 Veil l ley NetNOrks on Milrs 

C.arr N. H. 
Fonation of llllrth1n Val leys u. c1 Consequence of Large I•cts 

Lucchitt..t e. 
A Late Cltmtic: Chclnge on Mars 

Jons H.-P. 
Sedi111entary llistns and Nud FlOIIS in the Northern Lowlc1nds of Milrs 

Christensen P. R, 
The Origin of Kegional Dust Deposits on 19rs 

Jakosky II, "• Christensen P. R, 
Uurtcrusts on Nlllrs: Evfdence fr0111 Therlllilll ,  Radio, and Radar 
Dita 

JI kosky 8. K. Lindner 8. L. 
Milrs Atmospherfc Photochemistry. Surface Reactions, and Climate 
Chclnge 

Arvfdson R. Guinness E. Leff C. Presley H. Saunders R, 
Koth L. 

Ancient Killrtian Cratered Terrain N!iterials Exposed by 
lleflation Northwest of the Baldet and Antoniadi Basins 

Seineniuk A. H. Frey H, 
IH strlbution of Characteri stic: Features Across the Bounduy Scarp 
in Ac1dal1a and A111nonis-Me1111onta 

ltuwel l T. A. Barnett S. J. 
Structure and Morphology of the Ancfent Cratered Terrain-
Smooth Plains Boundary Zone fn the Eastern He•l sphere of Mars 

Tanaka K. L, 
Probable Lack of Very Ancient Terrain on Mlrs Revealed by 
Crater-Population Comparisons with the Moon 

Scott U. H. 1(1 ng J, S, 
Ancient Sllrfaces of- ltlrs: The Base111ent Complex 

.. 

POSTEii PRESENTATIONS 

Clow 6, O. 
Use of a Planetary llounda ry Layer Model for Mil rthn 
Pa leocltmates 

l(ochel II. c. Peake R. T. 
6eo1110rphology of Protonilus Jllensae Regfon: lllasting Away on Mars 

Schultz P. H. Gault U. E, 
On the Formtion of Conti guous M.•rts around llilrtian 
liapa ct Craters 

Sharna J, I'. 
Planetary Structures: An Ana lyti ca I Approach 

Wi I Iiams R. S. Morris E. C. 
Geo1110rphic Classi fication of Icelandi c and llirtian Volcanoes 

Wu S, S, C. 
Planetary Elevation Reference Systems: Gravity or 
Tri -axi a Ii ty 

Winterhalter S. 
Viking Orbiter Imaging Mosaic Status Report .ind Presenutlon. 
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Tuesday, Nirch 13, lYM 

CARIIOIIACEO� CHOHDIU TES 11 :  REFRACTORY INCLUSIONS 

1 :30 p.a. Gi lruth 104 

MllcPhenon �- J, Hashi■oto A, Bar-Mlltthews M. Grossllliln L. 

New Mineralogical Studies of Refractory Inclusions in lllrc:hison 

lilrk ll. A. Boynton w. v. 
The Relationship llet.een Size and Coiaposltlon of Allende 
CAI's 

El Goresy A. Armtrong J, T. lilsserburg G. J. 
Allende !>241: Anat� of a Frl!llldlinge-ric:h CAI 

Niederer F. R. Papanutassiou D. A. lilsserburg 6, J, 
The Absolute Isotopic Co■posltlon of Tt 

Paq11e J. M. Stolper E, 
Crystal li zation Experiments on a Range of Ca-Al-rich 
Inclusion Colllposlttons 

Mllrgan p. E,- I). Pugar E. A. 
New Compounds and Phlse Relations, Implications for Refractory 
Inclusions I n  Meteorites 

Kornackl A. S. Fegley B,, Jr. Peck J, A, 
ltlneralogy and Urtgtn of ltel1 11te-rtch, Rimed Complex CAi's 
tn the Al lende Meteorite 

Kornac:kl A, s. 
The Mineralogy of Spinel-rlc:h Al lende Inclusions : Indicators of 
the Ox1dat1on State of the Solar Nebula 

lark u. A. Brown R. I). 
16 The Problem of tile Origin of O AnOGlllles tn Carbonaceous 

a,ondr1tes 

Esat T. "· T,ylor R, s. 
Free Fun with Mg In Allende Group 11 Inclusions 

Hutefleon I. Wi Armstrong J. T. lilsserburg G, J. 
Excess K In Allende CAI: Conflrmtlon of a Hint 

Jungck N •• 11. A, Slll■amura T. lu9111i1l r  G. w. 
Are "°Ca Anoaal1es Endemic or Ubiquitous In Allende CAI 's? 

Rajan S, Gaffey M. J. 
Spectra l Refl ec:t,nce Cha racterl st I cs of Allende Wl!He 
Inclusions 

Sugt ura N. Strang'lllily o, w. 
NMf4 Ol rectlons Around a Cm-si ze Inclusion In Allende 

POSTER PRESENTATIONS 

Kornac:kl A. S. 
The ldentt flcation of Caroup 11 lncluslons by Electron Probe 
Mi croana lysl s 

lkinch T. E. Chang s. 
(;Al KtlllS and CM2 Uustba I ls :  Products of (ias-Gral n 
Interactions, Mus Transport, liraln Aggregation and 
Accretion In the Nebula 
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Tuesday, i.rch 13, 19114 

LUIIAll PETICULIIGY; EllPEIIINENTAl Nd> "REAL• 

bel1no J. II. 

1 :30 -6YM 

&enest s &lass: In Search of the Holy 6ra11 

B1nder A. 
co.ents on the Bult to.postt1on NDdel of the MIion Proposed 
by Deleno Ind Lindsley 

se.kow K. II. Haskt n L. A, 
Electrochell1 ca l  Behnt or of Oxygen 1 n St l 1  ate Ne Its 

Fujt •kt H. Tatsusto "· ,iott It. 
l'lrttt1on Cotfftctents of Hf, Zr, and REE Bet•en Ztrcon, 
Apet1te end Lt qut d end thet r Inferences to l.u111 r Grentt.e 
Petrogenest s 

Jtlrre l l  "• T, Brandrtss N. lloolia D, s. Burnett D, S, 

Pu-ll�E-Y Plrt1ttontng Bet.een Aplttte end llllttlocktte 

Ncleiy 6, A, Wagstaff J, 
Plrttttontng of Hllfnt\111 Btt•en ll..,1te, Arlalcoltte, 
P1 geontte, Ind Ht gll-T1 llllre IIIISllttc Nett 

Krtng 0. A, Nclfly &. A. 
Chm1Cll Gradients t n  &less Adjacent to Olhtne tn  
Eaper1-ta l Cllrges and Apollo 1!'1  Green &Ins Vttropllyres 

Arndt J. Engelhardt 11, v. &ona lez-tlbea 1. Meter 11. 
Cooltng Htstory of Apollo lb Green &lasses: laipltcettons for 
Thet r Fo,...t1 on 

Morgan J. II. landless &. A. 
Surf1c:e-COrrel1ted Trace Elnents 1n 15426 Lunar &lasses 

DI cktnson T. Tay I or Ii, J. lttt l K, Schlldtt R, A, 
Sal th "• A, Hughes S. 

Apollo 14 Al iatnous titre IIIISelts and Their Ltnk to ltAEEP 

Shernls J. 11. Taylor L. A, uul J, c. 
Very Hi gh Potlssl• (VHK) lllsalt: A New Type of Alalnous 
Mire IIISllt frOII Apollo 14 

Tlkeda "· "°r1 "· "1 .)'HotO "· lshl 1 T. 
Nesostasl s-rtcll Lunar and Eucrtttc lllsalts with Reference to 
RU-rt ch 111 ner• ls 

Tuesday, Mllrch 13, 19114 

PHYSICS ANI> CHEMISTRY Of THE PLAN£TS 

1:30 P••• 61 lruth ZOii 

C.puto N. 
Aelautton and Free Nodes of 1 5elf-6rnttattng Pl1net 

Hsut A, T, 
A Prelt lllnary Dynurt c NDclel for Planetary Dt fferent11tton 

Buser II. 
The Early Evolution of the Lunar lirtd Systeta 

lluncorn S. It. 
Lunar Aeorlent1tlons and Prt•va l Siltel lttes 

Hood L. L, 
lieneratton of Transient lllgnettc: Ftelds tn  tt,perveloc1ty Neteorotd 
l1111tcts wt th App11 catt on to Lun1r 1'1 le0111gnetts■ 

T1ylor S. A, 
Volatt le/Refractory Eleant Fractionation and the Lun1r 
ftss1on t1Ypothest s 

Auaussen It. L. Warren P. H. 
An Improved Hodel to Constrain Global Lun1r Heat Flow Ind 
Bulk-Moon Th and U Contents 

6rjeb1ne T. 
The Noon u cause of the Foratton of Earth 's Continents: 
Collpllaent1ry Ele■ents 

Turcotte D, L, Pflugr1th J, C. 
Wis the Early Earth Collpletely Molten? 

�nc:hno P. Schubert 6. 
f1ntte Eleaent Hodel for Lithospheri c: Th1nntng by I ltlntle 
Pl-

Nellis II. J. Ross "· Nltchel l  A. c. Hol•s N. c. 
Mldousky H. II. 

Shock-Vt Studies of Giant Pl1net MllteMllS 

Sil 11ena s. K. Eriksson 6. 
Ther■ochNll.ca l ly Nllss-bll1nced Earth and Neteorttes 

seyfert c. K. 
Tectonl c Evolution of the Noon and Terrestrial Planets 

T1yl or S, II, McLennan S. N. 
Continenta l Crust.I llulk Coq)ostt1 on :  The Andestte Model 
11evts1ted 
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Wednesday, March 14, lY84 

ISOTOPES I: Uc.HT ISOTOPES AND MORE 

8:30 a .111. Gi lruth 104 

Mtl;eegan I(. o. Zinner E, 
On the Distri bution of Excess Ueutertum in Renazzo and 
Seti& rkona : M Ion Ml croprobe Study 

Yang J. Epstet n s. 
lnterstel lar Urgantc Mitter 1 n  Nlirchtson Meteorite 

Carr L. P. pt 1 11 nger C. T. 
Nitrogen lsotoptc Compost t1on of Usbornlte from the llustee 
Meteorite 

Clayton k. N. Milyeda T. K. Rubi n A. E. 
Oxygen Isotopes in Enstatite Chondr1tes 

Navon U. Wasserburg 6. J. 
Self-Shielding t n  o2 - A Possible Explanation for Oxygen 
Isotopi c Ano1111 l t es �n Meteorites? 

Halbout J. Javoy M. Robert F, 
Oxygen bc,topes in Type 3 Ordinary Chondrftes 

Prombo c. A, Clayton N. N. 
Nitrogen Abundances and Isotopes in  Co-exi sting Meta l and 
Si I t  cate 

carr N. H. Carr L, P. Wri ght l. P. Pl 1 lt nger c. T. 
Crabb J, 

Stable Isotope Measurements on lndarch Acid Residues 

Hart k. Hogan L. 
Solar Noble Gas Component In Glassy Submarine Basalts 

Eugster O. Eberhardt P. Geiss J. Schw 1 1  er H. 
COmplex Exposure ltl story of llasalt l20S3 

Eugst�5o. 13 u- &Xe Dating: Early Exposure of Basalt 12053 and 
Reliabl Hty of the Dating Method 

Wednesday , March 14, 19114 

SUKfACE CiEUCHOIISTkY OF THE MOON AND MARS 

11:Ju a.111. Gi lruth �Ill 

Potter A. E. Mende l l  W. Morgan T. 
Lun.ir Luminescence and its Possible Ori gin from Incoherent 
Scattering 

Hawke II, R. Lucey P. 
Spectral lle.flectance Studi es of the Hadley-Apennlne 
(Apollo l!i) Region: Prelillllnary Results 

Salrekar s. Pieters C. M. 
Spectra l Simi larities of Impact Melts from Large Lunar 
ltl gh land Craters 

Housh T. L. St nger R. II. z+ Gaussian Analysis of l Mi crometer Fe Absorptions of Maft c  
Mt nera Is  

Bruckentlla l  E, A.  Pieters c. M. 
Spectral Effects of Natural Shock on Plagioclase Feldspar 

Cloutis E, A. Gaffey M. J. Jackowski T. L. Reed K. L. 
The Spectra 1 Properties of OIi Yi ne-Pyroxene M1 xtures 

Morris K. V. Mendel I w. w. 
Scattering Coeffi ci ents and Opti ca l  Penetration llepths for 
Powders of San Cilrlos Olivine 

Bantn A. Milrgul1es L. Chen Y. 
lron-1110nt111Dri l loni te: Spectral Analogy to lttrs Sot I 

Morris N. V. Lauer H. V. 
Spectral Properti es of Annealed (FexAl 1 _x)z03 <.els with 
Appl ications to Mars 

Smith II. u. Johnson P. E. Adams J. II. 
A Strategy for lnterpretatton of "-'lti spectral Reflectance llata 
frOIII Planetary Surfaces : Methodology 

Johnson P. E. Smith M. O. AdalllS J. 6. 
An Application of a Strategy for Interpretation of 
Multt spectral Reflectance �ta from Planetary Surfaces 
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llriickner J ,  Needy k. C. Wanke H. 
lleutron-i nduced Ga- Kays from Thi n Targets:  Simulations 
for Planetary Spectroscopy 

Hoover K, A. Trombka J, I. Evans L. G, Senftle F, E. 
Pulsed Neutron-liamna-kay Spectroscopy for C/lelri ca 1 Ana lysis 
on kemote llodies 

PUSTEk PHESEMTATIONS 

Whitford-Stark J. L. 
A Prel111lnary Exa•1 nation of Ktnned Lunar Base Sites from 
a Geologi ca 1 Vi ewpol nt 

Lu�y P, liaddl s L, lie 1 1  J .  Hawke 8. I!, 
NNr-i nfrued Spectra 1 Heflectance Studies of Loca 1i zed 
Lunar Dirk !tint le Deposits 

Schonfeld  E. 
Enhanceaient of Sne l l  Intensity Variations in Noisy ltt giUl 
l•ges by Using a Least-squnes Arti ficial I l lumination Method 

Wednesday, Mlrch 14, 19S4 

IMPACT CKATEKING !; DYNAMICS ANO SCAllM6 

IS: 30 a .m. GI lruth 206 

Holsapple K. A. 
Un enter Oynaml cs: Cocapari sons of Results for 01 fferent 
Target •nd Impactor COnd1 tions 

Housen K. 
Crateri ng Flow fields: A Genera l For111 and the Z Model 

Grieve K. A. F. Garv! n J, 11. 
A Test of a Nodel for the Ueveloptnent of Terrestrial 
Si mp 1 e Craters 

Sctwi dt R. M. 
Transient Crater Motions: Saturated Sand Centrifuge 
Experiments 

Croft S. K, 
Sca l ing of Complex Craters 

IIJorkman M, O. 
Feasi bi l ity of Deterllli ning lllll)ilct Conditions from Total 
Crater Melt 

Ci nta la M. J. 6rl eve K. A. F. 
Energy Partitioning During Terrestrial Impact Events : Melt 
Production and Sea ling lallS 

Schultz P, H. liault O. E, 
Effects of Projecti l e  llefor•tion on Cratering Effici ency 
and Morphology 

Zook H. A. Lange Ii. Griin E. fecht1 g H. 
Lunar Pri•ry and Secondary ltt crocnters and the 
1ft cro■eteoroi d flux 

Austin M. G. 
lapact Cratering bperi■ents for Ejecta Kin-tics Analysis 

Vickery A. M, 
Si ze-Ve 1 ocity OI stri but 1 on of Large Ejecta Fragments 

Melosh H. J. 
A Speed L1111 t for lmpa ct -Ejected Spa 11 s 
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Wtdnesday, March 14, 1964 

ISOTUPES I I :  CllkUNULOGIES ANO ANOMALIES 

1:30 p.111. GI l ruth 104 

Ch,yton D, 2e, Live Al i n  Today 's  Interstel lar Medium and its 
kelat1onship to the Extinct Radioactivites and the 
Isotopic Ano11111 lies 1 n  Meteori tes 

Hinton K. W. Sea tena -Wi!. che 1 69. E. I.Iii, vis A. M. 
An Ion-probe Search for Fe and "� Effects 
in  Meteorites 

Shim111ura T. Luglllili r  G. W. 
Uranium Isotopi c Abundance in Al lende Residue 

Koeberl C. 
WC Stars as Possible Sources for Ne-E 

fllacEl roy J, M, O. Milnuel o. K. 
D1ffus1ollill Fractlolliltlon of L1ght Nuclei in the Solar 
Atmosphere 

Nay J. 
Processes Giving Rise to Isotopi c Inhomogeneities In  the 
Early Solar Nebula 

El f:ioresy A. Armstrong J. T. wuserburg 6. J. 
A Petrographi c Study of 61 beon ,M Sai� Clara Iron 
Meteorites: Possi ble Clues to Pd- Ag Systemtlcs 

Chen J, H, Wasserburg G, d 
The Ori gin of Excess 1 7Ag 1 n  Gibeon (!VA) and Other 
Iron Meteori tes 

unruh ll. M, Tatsumoto M. 
Lu-Hf Evolution of KREEP 

Shih c.-Y. Bansal II, lt1esmann H. ro,quist L. 
ltb-Sr Chronology and Petrogenes1s of VHK Basalts 

Jessberger E. K. llehlll J, "'el ler N. 
Ages of J1 1 1n  (H!i) and the Temperature at the Separation 
froa Its l'arent llody 

Compston II, 111 l UalllS I, s. Meyer C. 
Age and Chemi stry of Zircon from Late-Stage Lunar 
l>1 fferent1iltes 

Wtdnesday, larch 14, 1984 

PETHUGENESlS UF UHIJINAIIY CHUNDKITES ANO THEIR COMPONENTS 

1 :30 p.a. GI lruth �Ill 

Wood J, A, 
Formation of Chondrules by Drag Heating i n  Dust-Enriched 
Envi ronments 

1111 sson J. T. l!asmussen K. L. 
Foraatlon of Meteoritic Chondrules by Lightni ng 

Lofgren G, E. Russell  W. J. Kinnebrew Q. 
Dyllilm1 c Crysta 1 11 uti on Experiments on Chondrule Me \ts of 
Porphyriti c Pyroxene Composition 

Tsuchlya11111 A. Miyuoto M, 
Metal I.rains in Chondrules: An Experimental Study 

Cl rl1 n E, -H, Taylor L. A. 
Glass In Chondrules: Effects of Alteration on the 
Apparent Distri bution Coeffici ent Kol of Fe and NG 
at 01 hi ne/Glus Interfaces 

Rubin A, E, 
Relatively Coarse-grai ned Chondrule Rias in  Type 3 Chondrites 

Taylor G, J, Stott E. R, u, Ket ! K, Boynton W. V. 
H1 l l  D, It, Mllyedl T. K. Clayton R. N. 

Prim1the Nature of Ordinary Chondr1 te lliltrh Milterials  

UOdd R.  T.  Jarosew1 cn E.  ltuzicka A, 
Fe-ltl-S Va riation 1n L-chondrites 

llakntiar N, Brandon w. E. 6u1mon R. K. l:ec;k e. D, 
Silebo K. K. Weeks K. s. Sears u. w, G, 

Annealing Stud1es of the Thenno\W111nescenc;e Sensitivity of 
Chondr1tes: kelevanc;e to the Meta1110rphi c; and Shock/Reheating 
H1 story of Meteori tes 

Primus T. M. Moore c. II. GI bson E. K. , Jr, 
Sulfur Loss from Therma l ly Treated Leedey (L6) S.aiples 

PETROLOGY UF ENSTATITE CHONDRITES 

Pri nz M, Nehru C. E. Weisberg M, K, De Janey J. S. 
Type 3 Enstat1te Chondr1 tes: A Newly Recogni zed Group 
of Unequi l1 brated Enstat1te Chondrites (UEC 's) 
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Rallba 1 d1 E. K. R.,jan K. S. Hous I ey R. M. Wang O. 
Ox1 di zed, Refractory and Al ka 1 1 -r1 ch Colllj)Onents 1n  QI ngzhen 
Enstatlte Cllondri te: l111j1ll catlons about Thei r Origin 

Wool1111 II. S. Cochrane R. B. Joyce o. El Goresy A. 
Benjami n T. M. Kogers P. s. z. Duffy c. J. Maggiore C. J. 

Trace Element PUE Studies of Qi nzhen (EH3) Metal and Slllfi des 

Na.gahara H. El Goresy A. 
Y-74370: A New Enstatlte Chondrlte (EH4) 

POSTER PRESENTATIONS 

Lofgren G. E. Kinnebrew �. Russel l  w. J. 
Oynun c Crystal l 1 zatlon Experillll!nts on Cllondrule Melts of 
llad1a1 Pyroxene ColllPOs1t1on 

Nehru C, E. Prinz M. Weisberg M. K. Ile Janey J. s. 
Pa.rsa : All Unequl l l brated Enstatlte Chondrlte (UEC) with an 
Aubrlte-like Impact Melt Clast 

Wednesday, K11rch 14, 19114 

IMPACT CRATERING 11 :  THE SURFACE RECORU ANO EFFECTS 

1 :30 p.m. Gi lruth 2Uo 

H1rtmann W. K. 
lloes Saturation Cratering Exist In the Solar System? 

Woronow A. 
Factors Affecting Saturation Density i n  Computer Sl1111lations 

Tanaka K. L. Strobel I M. E. 
Mercury: U1 screpancies Among Crater D1 strl buti ons 

P1ke R. J. llavis P. A. 
Toward a Topagraphic Model of Martian Craters from Photocll nometry 

Young R. A. 
�ntltati ve Effects of Slln Angle Variations on Crater 
vtaaieter Measurements and lunar "1re Age Determinations 

Ravine M, A. Grieve R. A. F. Edrington R. s. Megl1s I. l. 
Morphometrlc Analyses of Lunar Iqiact Craters 

Clark P, E. 
Using New Radar Reflecti vity Mlps to Characterize Features on 
Mercury 

Ha rmon J. C&mpbel \ D. Head J, Blndschadler o. Shapiro l. 
Mercury R.ldar Alt I metry: A Pre l 1  Ill nary Ana lysh 

Spudis P. o. Strobel l  "· E. 
New ldentl f1cat1on of Ancient Multi -Ring Basins on Mercury and 
Impli cations for Geologi c Evolution 

Pike R. J, Spudi s P. U. 
Simi lar Spacing of Basin Rings on Mlrs, Mercury and the Noon 

Stam M. Schultz P. H. McGi l I G. E. 
Martian Impact llasins: Morphology Differences and Tectonic 
Provinces 

Schultz P. H. 
Impact-Basin Control of Volcanic and Tectoni c Provinces 
on Mlrs 

Bratt S. R. SOlOIIIOn S. C, Head J, W. Thurber C, H. 
Mantle Uplift Beneath lunar Basins: Clues to the 
Understanding of Basin For1111t1 on 
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POSTER PkESENTATIONS 

llav1 s P, A. McKewen A, s. 
Photocli n0111etry; Analysts of Inherent Errors and lmplt uttons 
for Topographi c Measurements 

Sh-ker E, M, Herkenhoff IC, E, 
Opheava l lloae Impact Structure, utah 

Thursday, Milrc:h l!i, 1!1114 

VENUS 1 

11:30 a.11. G1 1 ruth 104 

111 1 15 8, G, 
Venus: liravity, Topography and lsostasy 

l:lanerdt w. II. Saunders k, S. 
The State of Stress In  Venus' Lithosphere FrOII Long Wllvelength 
Gravity and Topography 

llow1 n C, Abers G. Shure L. 
Gravity Field of Venus at Constant Altitude ud Comparison w1th 
E.I rth 

Sharpton V. L. Head J, w. 
Megl ona 1 Slope Cllaracterlstt cs of GI oba 1 Topography: 
A Collporl son of Venus and Earth 

Uitvls P. A. Sc:haber ti, G. 
Venus Globa 1 Ont ts llerhed fr011 Statt stt u 1 Ana lysh of P1 oneer 
Venus Radar Uitta 

Garvt n J, 8, Head J. w. Pettengl 1 1  G. H. ZI sk S, 
Venus: Global Di stri bution of Radar Roughness and Reflecti vity 
and Correlations wt th Elevation 

Campbell IJ. 8. Harmon J, IC. Hine A. A, Head J. w. 
The Surface of Venus: Recent Radar lloservatl ons 

Girvin J. 8. Head J. W, Bui levsky A. T. 
Regi ona l  6eo logy of the Beta-Phoebe Megi on on Venus 

Peterfreund A. R. Head J, W. Grieve R. A. F. Ca-,>bell D. II. 
Cleopatra Patera , A Circular Structure in Muwe l l  Montes ; 
Volcanic or Impact 

Burke IC, sengor c. Francl s P. 
Maxwe l l  Montes I n  Ishtar:  A Collisional Plateau on Venus? 

Ba rsukov V. L. 
Venera l!i 

PUSTER PRESENTATION 

Peterfreund A. k. Head J, W. Garvin J. II. Zisk s. A. 
Surface Units on Venus Derived fr011 Pioneer-Venus Alttmetry, 
Roughness, and Reflectivity Measurements 
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Thursday, lllrch l�, l!Nl4 

GANYMEIIE AND BEYUNO 

II: 3U a .111. Gi l ruth IQ/Ill 

Bianchi II. Cuaccllia 11. Pozio s. 
Tectonics of the Grooved Terrai n on Gilnymede 

brim R. E. Squyres s. w. 
Spectral Analysis of Groove Spacing on Ganymede 

Schenk P. M. McKinnon W. U. 
Oiirk Hillo Craters and the Thi ckness of Grooved Terrain on 
6llnymede 

A 1 1  i son "· L. C 11 fford s. M. 
Ice-covered Volcanic lilter Flows on Gan,-de 

Hel fenstein P. W1 hon L. Iii l ker N. 
Phot0lll!tr1t Classi fication of Terrain Units on Gllnyaiede 
and laplicattons for the 61111 leo Mi ssion 

Neuku• G. Pozi o S. 
The Cratering lletord of litnymede 

Horedt G. p. Neukllll G. 
Planetocentric Versus Heltocentrfc lq,acts 1n the Jovian and 
saturntan Slttell1te Syste• 

Melli nnon w. Gurnh M. 
Viscous Relaxation on Icy Satellites 

Durham W. B. K1 rby s. H. 2 Heard l!JI C, 
Flo� and Fracture of H O  lees I , 11. and I I I :  
Latest Experimental Results 

Johnson M. L. Schwa ke A. N1 co I M, 
The Aallllonia-water Phase D1agra• 1 :  water-rich Region at 
I.Qw (<14 liPa) Pressure 

Haff P. K. 
Meteoroidal llollbilrdlllent of Planetary Satellites as a 
Source of Mlgnetospheri c Mass i n  the Outer Solar System 

Del'IIIOtt S. F. G1erasc;h P. Gradle J. Sagan c. 
ThOIIPSOn W. II. 

Origin and Depth of Titan's 11),drocarbon Ocean 

Ahrens T. J, O'Keefe J. u. 
Shock va porf zat 1 on and the Aceret 1 on of the Icy Sate 1 1 1  tes of 
Jupiter and Slturn 

POSTEii PIIESENTATIUNS 

(;olombek M. P. 
WIiy Are There No Strtke-S11p Faults on the Planets and satellites? 

Moore J. M, Horner v. M, 
The Geo110rpholo91c  Features on Rhea 
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Thursday, March 15, 1984 

lSOTOPES 111 :  COSMlC RAY EFFECTS 

ll:30 a.11. Gt I ruth 206 

Theis S. 1:.nglert P. ltl chel R. Reedy R, C, Arnold J, R, 
Siailatton of the Interaction of Galactic Cosmic Radiation 
wt th Matter: Longlhed CosA1Dgent c Nuclt des Produced t n 
OI fferent lrradt ati on Expert ments 

Ml chel It, llragovttsch I'. Stuck R. fi l ges D. Cloth P. 
bOU MeV Proton Irradiation Experiment to Simulate the 4• 
llolllbllrdlllent of Meteorites by Galactic Protons 

Juli A. J. T. Zabel T, H. llorwihue D. J. Ftreaan E, L, 
Accelerator Measurement of Clrbon-14 Ages of Antarctic 
Meteorites 

Ftr-n E, L, 
Carbon-14 Terrestrial Ages of Ya•to and AU1A Meteorites; 

Englert P. 
The Sp,tia I DI stri butt on of Sp, l logeni c 53it.i i n  the Keyes 
Chondrtte 

Clffee M, w. llohenberg C. M, Swindle T. u. 
Laser Extrution of Heon fr011 Dtlllllitt: Preliminary 11.eport 

Murty S, V, S. Martt K, 
Nitrogen and Argon Colll)Onents 111 tape York 

Bhandari N. 
Isotope a11d Track Product 1 on in  Meteor! tes and Cosm1 c Ray 
variations 

Martt K. Lavtelle B, Regnier s. 
Cosmic Ray Exposure Ages of Iron Meteorites, Complex 
Irradiation and the Constancy of Cosmic Ray Flux in the Past 

Nauttya I C. M. Padia J. T. Rao K. N. Venutesan T. R. 
Gils-lUch Meteorites : Solar flare Neon and Solar Cosmic Ray Fluxes 

POSTER PRESENTATION 

11.eedy R, C. 
High-energy Cos1110genic  Neutrons in Extraterrestrial Matter 

Thursday, March l!i, 1984 

VENUS: LUCAL FEATURES AND PROCESSES 

1 :30 p.m. Gi lruth 104 

)OIOQOn S. C. Head J. W. 
Rift Structures on Venus : Implications of a Lithospheric 
Stretching Model 

Campbel l D. B. Head J, W, Harmon J. K. Hine A, A. 
Volc.ants111 and Rift Formtton t n  Beta Regio,  Venus : New 
Radar Results 

Garvin J, 8. Head J. w. Bast levsky A. T. 
Venera Lander St te Geo logt t Cha racter1 stt cs froa Pt oneer-Venus 
Radar Measurements 

llt bon L, Garvin J, S. Head J. II, 
Characteri stics of Basaltic i.ava Flows on Venus 

Horner V. M. Greeley R. 
The Effect of AtA1Dspheric Prag as a Function of Elevation on the 
Emplaceaent of Impact Crater Ejecta on Venus 

Ill I Iiams s. H, Koore J. M, 
sediment Gravity Flows on Venus 

Bougan s. Greeley R. Marshall J. 
Flux and Bed form of Wt ndblown Millteria l on Venus 

MDugin1s-ftlrk P. Fryer P. Hussong P. Zisk S. 
Venus Ana I ogues on the Earth's Ocean Floor (? ) :  Vo 1 ant c 
Terrains seen by SeaMARC 11 Side Scan Sonar 

fryer P. Hussong P. M. MDugi nis-Ma rk P. 
!ieaMAIIC II Side-San Sonar l11111ges of Volc.anifora Features 
I n  the Mariana Fore-Art and Arc Regions : Potential Analogues 
for Venus 
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Thursday, Hlrch 15, 191!4 

CURE FORMATION 

l:3U p.m. Gi l ruth 104 

llrett R. 
Sideroph1 le Elements may not be Enriched in  the Upper Milntle: 
Speculations on Protocore Separation 

[

Newsom H. E. 
The Abundance of Molybdenu11 i n  Lunar S.mples, New Evidence for 
a Luna r Meta I Core 

Newsom H. E. Palme H. 
The Ueplet1on of Siderophi le  Elements i n  the Earth 's  Mil.ntle:  
New Evi dence from Molybdenum and Tungsten 

Jo.nes J. H. llra ke M. J. 
The Chemi ca l  Signature of Core Formation in the Earth's  Milntle 

Sctuni tt w. Wi!nke H. 
Experimental Determi nation of Meta l /Si l icate-Partitlon 
Coeffi cients of P, Ga, Ge, and W as Function of Oxygen 
Fugac1ty 

Thursday, Milrch 15, 1984 

SNC METEUJtITES (FRUM NAllS?) 

l : 3U p.m. G1 1 ruth �• 

Annexsta d J. U. 
Displacement , Ablation, and Meteorite Concentrati ons at the 
Al Ian Hi I ls lcef1eld, 1Y711-l9112 

Reedy R. C. 
Ca l culated Production Rates of Noble Gases i n  SNC Meteorites 

Pepin R. U. lletker R. H. 
Ga la ctl c-Cosmi c-1"1y Exposure 111 stori es of the Antarct 1 c 
Shergott1te EETA 79001 

lloga rd u. u. Johnson P. J\lqu1 st L. E. 
Cosmi c May Exposure of SNC Achondrltes and Constraints on Their 
Uer1vat1on from Mars 

l\'qui'st L. E. 
Senn -Empi rical Model for Spa l logenlc lie and Ne in Chondrites: 
Iaiplications for Irradiation Ill story of SNCs 

Evans J. c. lleeves J. H. 
AIU1111 num-Zb Measurements on Antarcti c  Meteorites 

Trelmn A. H. Jones J. H. Drake M. J,  
The SNC/Milrs Connection: lieocheirl ca l  lncons1 stenc1es 

Gooding J. L. 
S..rch for "Martian (?) Weathering• Effects I n  Achondrites 
EETA790Ul and ALHA77005: Co,aplications from Antarctic Weathering 

Carr k, H. P1 1  ltnyer c. T. 
Carbon Isotope Leta for Some SNC Meteorites 

TEkRESTRIAL BASALTS 

Canepa J. A. Moore C. II. 
Fl110rine, Dllorine and SUifur Variations in an Archean Basalt 
Suite 

Jovanovi c s. Reed G. w. 
Volcanogen1c Trace Element Volat1 les in Basalts 

Goodrl ch C. A. 
The Formation of Meta l l i ,  Iron In Mlfic Mlgnas: The Nole of 
Carbon (Clues frOG1 N.lthe Iron in l>lsko Island Basalts) 
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Thursday, lllrch 15, 1984 

AS TERO I OS 

1:30 p.111. Gi lruth 206 

liriln E. Fechti g "· look H. A. foi ese R. H. 
The Interplanetary Meteoroi d Flux at l AU 

llorutt1 K. A. Fulthi gnon1 N. Sa ha tori R. 
Asteroi ds Pllot0111etry Simulated in  the Laboratory: Phase 
Funtt1ons of Some Meteorites Used as Irregular Asteroid Models 

Sandford S. A, 
Laboratory Infrared Spectra of Meteorites and Interplanetary 
Dust frOlll 2. 5 to 25 H1 crons 

King T, V, V, Gaffey M. J. Ntfadden L, A. 
Evidente for Regol1 th Klturatton on Asteroi ds 

Gaffey "· J. 
The S-type Astero1ds and the Ordi nary Chondri tes: The 
(8)Flora Case 

llell  J. F. Hawke 8. R. Singer R. B, Gaffey M. J. 
The Olh1ne Astero1 ds: Discovery, Mineralogy, and Relatt onsh1 p 
to Meteori tes 

Helin E. F. Dunbar M. S. 
International Near-Earth Asteroid Searth 

Veeder G. J. l<owa 1 c. Matson U. L. 
The Earth-Crossing Asteroid 1983 TB 

llitv1 s o. R. Chip1111n C. R. Wel denscht l l i ng S, J. 
c.reenberg R, 

Asterot d Co 111 si ona l Evo l ut1 on Studt es 

Ci nta la M, J, Horz f. 
Catastroph1 c Rupture Exper1ments :  Fragment-Size Analys1s 
and Energy Consi derations 

Corad1n1 M. Capattfont F. cerronl P. Flallini E. 
Martel 11 G. Smith P. N. Woodward A. J. 

Simulation of Asteroi da l  Frag111entation by Impacting at 
11Yperveloc1 ty free Fa 1 11 ng Targets 

llltsui T. Schultz P. H. 
On the Brtttle-Duttlle Behavior of Iron Meteorites: New 
Experimental Results 

Fr1day, Marth 16, 1984 

ORIGIH AHD EVOLUTION OF PLANETS ANU SATELLITES 

B: 30 a ,11. 61 lruth 104 

t:ameron A. C.. w. 
The Kapid 01ssi pat1on Phase of the Prilllithe Solar Nebula 

Weldensch1 1 1 t ng S, J, 
Evolution of Grains tn a Turbulent Solar Nebula : A Reappraisal 

Stevenson u. J. 
on Formt ng the G1ant Planets Quickly (Super-Ganymedean Puffba \ I s )  

Shoeaaker E. M. Wolfe R ,  f, 
Evolution of the Uranus-Neptune Planetesh e l  S.ra 

We1ssan P. R. 
Cometary Shells Around Hain Sequence Stars 

Harrts" A. W. 
Some Thoughts on the Vega Partt cu late She 1 1  

:imo 1 uchowski 11. Torbett M. 
Three-Di111ensi onal Dynami ca l  Limits of the Oort Cloud 

Wood C, A. Moore C. L. 
Comets : A Synthesis of Physt ca 1 ,  Chemt ca 1 ,  ud Orb1ta 1 Dita 

Ztmbelllliln J, II, 
Planetary Impact Probabi lities for Long Period Co..ets 

Pang K, ll. Nt cholson P. D. 
Composition and Size of Urantan Ring Particles 

Weidenschi l l t ng s. J, llilvh O. R. 
Effetts of Resonances on Orbi tal Evolution in a Resi sting 
Medium 

U'Keefe J. A. 
Fission of Venus? 
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