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The Fourteenth Lunar and Planetary Science Confer
ence will begin Sunday, March 13 at 6:00 p.m. with 
registration and an open house at the Lunar and 
Planetary Institute. The registration fee for the confer
ence is $35.00. A shuttle bus will run between NASA area 
hotels and the LPI from 5:45 to 9:30 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, pos
ter sessions, etc., unless otherwise listed, will be at the 
Gilruth Center. 

From a total of 463 abstracts accepted for publication 
in Lunar and Planetary Science XIV, the Program 
Committee has constructed 27 sessions for a total of 
296 oral presentations. In general, the sessions have 
been structured using the following broad topics: 

Lunar and asteroid regotiths 
Early evolution of the crust of the terrestrial planets 
Lunar petrology 
Lunar geology 
Planetary physics 
Origin and history of meteorites 
Isotopic anomalies in the early solar system materials 
Irradiation effects 
Meteorite chronology 
Cratering and shock studies 
Major planet satellites 
Mars 
Venus 

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 
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itself. Indexes to the speakers and to the authors of 
papers in the oral technical sessions will be found fol
lowing the daily schedules. (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 preliminary list of the poster exhibits now 
scheduled is included in the program. If anyone has 
exhibit material which is not part of the official poster 
session, but which they would like to display, please 
contact Pam Jones, at the LPI (713-486-2150) for a 
space allocation. 

Monday - March 14 
European Scientists Meeting chaired by Dr. Keith 

Runcorn, University of Newcastle-on-Tyne will convene 
at the LPI from 5:30 to 6:30 p.m. on Monday afternoon. 
Colleagues from all countries are invited to attend. 

An informal discussion on Cosmic Dust research will 
be at the LPI from 8:00 to 10:00 p.m. on Monday even
ing. 

Tuesday - March 15 
Tuesday evening is Chili Cook-Off/Bar-B-Q time. This 

much heralded event returning for the third time will be 
held on the grounds of the LPL Paid registrants of the 
Conference ore welcomed at the Chili Cook-Off festivi
ties. Guests of registrants may purchase a ticket at the 
Conference registration desk for $10.00. Team applica
tions are still being accepted. Prizes will be awarded 
based on the best tasting chili not according to abso
lute "Texas Standards". 
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Wednesday - March 16 
The JSC Astronomer's Brownbog Lunch Club will 

present Kori Henize in the Conference Room, Building 
31 at Noon. Dr. Henize will speak on "Spacelab .. 2 
Payload". 

Wednesday afternoon will be devoted to a special 
plenary session titled Return to the Moon. The sympo
siu m will be presented from 1:30 to 5:00 p.m. In the 
Building 2 auditorium at JSC. Seven invited speakers 
will address various aspects of a proposed new lunar 
initiative, having a goal of establishing a manned 
research laboratory on the surface of the Moon. Scient
ists from the Planetary and Earth Sciences Division at 
JSC have been discussing the Idea over the past 15 
months with individuals active in the space program 
and concerned with its future. The Program will consist 
of the following: 

Dr. Hans Mork, NASA Deputy Administrator 
Keynote address 
Dr. George Mueller, President, Systems Develop
ment Corp. 
A Giant Foothold for Mankind 

Dr. Paul Coleman, Los Alamos Notional Laboratories 
Scientific Investigations of the Moon 

Dr. Philip Chandler. Office of Technology Assess
ment 

To the Moon and Beyond: Policy Considerations 
Dr. Larry Haskin. Washington University 
Material Resources of the Moon 

Mr. Hubert Davis, Eagle Engineering 
Lunar Oxygen Impact on STS Effectiveness 

Dr. Wendell Mendell, Johnson Space Center 
Why Are We Talking about a Manned Lunar Base 

Now? 
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Each talk is scheduled for approximately 30 minutes, 
including discussion. 

This session will be open to the public. Registration at 
the LPSC Is not necessary for participation in this special 
session. 

Also on Wednesday in the Building 2 Auditorium at 
Johnson Space Center from 8:00 to 10:00 p.m .. a joint 
LPSC/Planetary Society program on Prospects of 
Planetary Exploration will be presented. This session will 
be open ,to attendees at the Conference and members 
of the Planetary Society. Dr. Louis Friedman, Executive 
Director of the Society, and organizer of the session will 
open with a brief discussion of what might form the 
pace-setting objectives for future missions. Three panel
ists will then talk on short term, medium term and long 
term prospects. The short term is the FY 1984 budget. 
Medium term will cover implementation of Solar Sys
tem Exploration Committee recommendations. Long 
term includes potential new goals for planetary explora
tion. 

Thursday - March 1 7 
One of the Thursday morning regular sessions, "Lunar 

Meteorites" will include the papers concerning the 
results of the examinations of the Antarctic Meteorite 
Al.HA 81005 which is thought to be of lunar origin. The 
session chairman, Klaus Keil, University of New Mexico, 
invites people with information on this sample to bring 
new or revised abstracts to the session. Attempts will be 
made to provide time tor oral presentations. 

Is this a piece of the Moon? Photograph of Antarctic 
Meteorite ALHA81005 taken in the JSC Curatorial Facil
ity. Several scientists will be discussing the possibility of 
lunar origin at the XIVth LPSC. 
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A pertinent. although, non-conference event, Is the 
American Institute of Aeronautics and Astronautics 
(AIM) Houston section meeting which will convene at 
the Gilruth Center Auditorium at 6:00 p.m. for open bar, 
7:00 pepper steak dinner, and a program at 8:00 p.m. 
The program for the evening is by James Oberg. Per
spectives and Prospects of Soviet Space Programs. Mr. 
Oberg has written several books; among them "Red 
Star in Orbit" and "Mission to Mars." Reservations for the 
bar and dinner are $8.00. Reservations must be made 
by noon Monday, March 14 by calling Pat at 713-333-
4150 or at the Johnson Space Center 713-483-3995. 

A spin-off of contributed papers from the Wednesday 
afternoon session will be presented at a special even
ing session titled Future Lunar Programs. 
This session to be chaired by Michael Duke. Chief. Earth 
and Planetary Sciences Division at JSC. will convene in 
the Gilruth Center Gym at 8:00 p.m. 

ABSTRACTS - Lunar and Planetary Science xrv 
A staple-bound advance copy of abstracts will be 

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

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 limited supply will be available 
after the conference at the cost of postage and han
dling. 

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

REMEMBER: Abstracts will again be in very short supply. 
Many of you were disappointed in not being able to 
get Lunar and Planetary Science XIII. Orders will be 
handled on a first in-first out basis so please act quickly. 

Summaries of the main topics discussed at the Confer
ence will be published in the June issue of Geotimes. 
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SpACE EVENT PlANNEd foR Expo 86 

The 1986 World Exposition on Transportation and Com
munication will be the site of a major exhibit and 
ground monitoring station for a unique space project. 

Expo 86. to be held In Vancouver, British Columbia. 
hopes to have its own space mission in orbit during the 
Exposition, which is expected to attract about 13 mil
·lion visitors between May and October 1986. The mis
sion is to be the premier test of solar sailing, an 
advanced space propulsion technique. now under 
development by the privately-financed World Space 
Foundation. headquartered in Los Angeles. California. 

According to Ian C. McLennan, Manager of Special 
Events for Expo 86, "It is traditional that the medium of a 
world's exposition be used to introduce new technology" 

The Exposition. with one of Its themes being people and 
ideas in motion. marks the centennial of the City of 
Vancouver as well as the arrival of the first trans
Canada passenger train. 

Robert L. Staehle. President of the World Space Foun
dation. commented "Solar sailing represents a major 
step In space propulsion technology which. when 
viewed from 100 years in the future, may be considered 
as important to opening the space frontier as the rail
roads were In developing the North American frontier." 

Solar sails are spacecraft propelled by the pressure of 
sunlight reflecting off the large. ultra-thin metalized 
plastic sheets. Foundation consultant. Richard Van 
Allen, explained, "Light exerts a very small pressure 
when it reflects off a mirrored surface and this pressure 
can be harnessed to push a spacecraft along an 
assigned course without using a single kilogram of 
propellant. In contrast, vast quantities of propellant, 
typically many times the weight of useful payload. are 
required with today's chemical rockets. The force act
ing on a solar sail is minute, but it acts nearly all the 
time, allowing such a spacecraft to achieve significant 
velocities over a few months by just riding on beams of 
sunlight." Dr. Van Allen is Navigation Team Chief for the 
Voyager Uranus Interstellar Mission at the Jet Propulsion 
Laboratory. which is assisting the Foundation with its 
Solar Sail Project. 

The solar sail itself is to be square. 30 meters (100 feet) 
on a side, or nearly half the size of a football field. It will 
be a very bright object and easily visible from the Earth. 
Special appearances of the bright sail may be arranged 



Page4 

over Vancouver and other major cities before and dur
ing Expo 86 by properly maneuvering the sail at the 
appropriate time. 

Launch of the earth orbiting test spacecraft is targeted 
for late 1985 or early 1986, aboard either the European 
Ariane or the U.S. Space Shuttle. The mission is designed 
as a prototype for larger sails to be used in car,ying 
scientific instruments on suNeys of comets. asteroids, or 
the upper latitudes of the Sun. While such missions 
have been studied intensively, no government space 
agency has plans for a mission to an asteroid because 
of funding limitations. Foundation president Staehle 
noted, "We plan to launch a comet or asteroid rendez
vous mission as early as 1990, if the earth orbital test is 
even moderately successful. Such a mission would be 
done in cooperation with other space agencies, for 
example. with them providing scientific instruments, 
investigational teams, tracking, and a launch vehicle." 

Staehle explained: "Use of the sail, which consumes no 
propellant. will allow a large savings in launch costs 
because the need to haul massive amounts of propel
lant from the ground is eliminated. At the same time 
use of the sail permits travel to several consecutive 
destinations in the solar system. An itinerary would 
begin with Earth launch followed by unfurling the sail in 
orbit. From there the spacecraft might propel itself first 
to a slow flyby of a comet, followed by stops in orbit 
around two or three asteroids. Each destination would 
be separated by about a year of cruise in deep space. 
Such a mission would yield tremendous new scientific 

A solar sail mission to rendezvous with Halley 
was proposed in 1977. 

LPIB No. 34 

information, and could also tell us which asteroids may 
harbor valuable resources for eventual commercial 
utilization." Such exploration under largely private 
sponsorship would be unprecedented in space but 
would not be unlike numerous private expeditions 
which opened the American frontier. such as those 
undertaken by the Hudson's Bay Company or Admiral 
Peary. 

'We are really thrilled with the opportunity to combine 
space technology development with a major public 
event such as Expo 86," Staehle continued. 'We expect 
that all the people who come to Expo will be able to 
see on operating mission control center and watch the 
unmanned mission unfold from day to day. The NASA 
and European Space Agency research during 1976 
and 1977 showed that, theoretically, solar sails can 
revolutionize space transportation for certain types of 
missions. We intend to demonstrate just that during the 
test mission." 

The Foundation's early developmental work has been 
supported by the Charles A. Lindbergh Fund. individual 
contributors. and other sources. Total cost is estimated 
at $2-$7 million (US) to be spent over four years. McLen
nan said, "The soil. with its visibility from major cities. 
and the broad, a,lmost romantic public appeal of 'sail
ing on new oceans in space', is expected to draw the 
attention of a world-wide audience of several hundred 
million people to Expo 86 and the sponsors of the mis
sion. We look forward to being a part of the develop
ment of solar sailing. which in turn offers the potential of 
obtaining important new knowledge about our solar 
system at substantially reduced costs." 

The spacecraft will carry a television camera to observe 
sail behavior and to provide photographs of the Earth 
and Moon, and may carry experiments from universi
ties in Canada, the United States, and elsewhere. Con
sultant Dr. Von Allen commented. "While the nature of 
the mission is technical development, it may be that 
corporate sponsors can even see their corporate logos 
broadcast from space as we scan the sail to evaluate 
its performance." 

Based in Los Angeles. the World Space Foundation is a 
non-profit corporation which sponsors space research 
and technology development. Its funding is exclusively 
non-governmental, allowing private citizens to fund 
the projects of l heir choice, even as government space 
science budgets shrink. The Foundation also assists with 
ground-based asteroid research. and hos been involved 
with public broadcasting of space events around 
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North America. Further information may be obtained 
from the World Space Foundation. P. 0. Box Y, South 
Pasadena, California 91030; or from Expo 86, P. 0. Box 
1986, Station A, Vancouver, BC, Canada V6C 2X5. 

s r A C E W 
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SpACEWEEk '8J .. SpACE! TIIE NEXT 2� YEARS 

A coalition of space advocates, scientists, and busi
nessmen have joined forces to encourage a healthy 
national space program. The primary form this encour
agement takes is Spaceweek, a week-long series of 
space-related events which includes pictorial displays 
at shopping malls and colleges, movies and slide pre
sentations, model rocket launches, lectures, star par
ties, and planetarium shows. 

Planning is under way now for Spaceweek '83 , to be 
held July 16-24. Last year, 50 cities took part in the 
Spaceweek '82 celebration, and every governor in the 
U.S. took the opportunity to endorse the space pro
gram by signing pro-space proclamations. An increase 
in public interest in exploring space was also evident in 
1982 as membership in space interest groups grew to 
nearly one-quarter million. 

Planetary scientists ore necessarily strong backers of 
the space program. The Spaceweek National Commit
tee would like to invite both amateurs and profession
als to take part in expanded public awareness cam
paigns for an increased space program. You are 
encouraged to support local Spaceweek groups in 
any way that you can. This support especially includes 
both giving public lectures during Spaceweek and 
providing space images that might be used in public 
displays. 

To learn more about how to help, contact: 
Spaceweek National Headquarters 
P. 0. Box 58172 
Houston TX 77258 

The theme for Spaceweek '83, "Space: The Next 25 
Years," was selected in honor of NASA's 25th anni
versary. A Garihan 

Page 5 

Cdn,iNE AncltiVE 

The Celestine Archive is a research and information 
educational and consultative facility operating on a 
low budget and providing access to amateur and 
professional scientists and scientific writers, etc., as well 
as most serious space and related sciences Informa
tion seekers. 

The Archive would be very grateful to receive virtually 
any type of documentation, photographs and charts 
on all aspects of space exploration and most related 
sciences, with especial reference to the following: 

Science results from Planetary Missions, advanced 
concepts for future exploration ( either under con
sideration or not) of the planets, lunar science 
results, background material on the Apollo pro
gram, lunar charts such as the ones prepared by 
such people as the Lowell Observatory and the Air 
Force, technology items such as Solar Power Satel-
1 ites, Space Station, Lunar Industries, Colonies in 
Space, Radio Telescopes, Optical observatories 
on the lunar farside, advanced manned and 
unmanned space vehicles. 

The archive has been in operation for some time with 
documents and press clippings going back for about 
14 years, but there are several gaps in materials such as 
details of the proposed extended Apollo Missions and 
upaated lunar vehicles, and plans for advanced 
science missions to the planets and asteroids. 

Any materials which you might wish to donate should 
be sent to: 

John Andrews 
Celestine Space & Science Archive 
Post Office Box 234 
Burtonsvllle MD 20866 

=# :;;; ::t C ::a C: :, C 

PioNEER VENUS PROGRAM RuuMES 

The NASA Office of Space Science and Applications 
will be issuing a Space Science Notice in mid-February 
announcing the resumption of the Guest Investigator 
Program for Pioneer Venus. A copy of this notice can be 
obtained from Mr. H. Brinton, NASA Headquarters, Mail 
Code: EL-4, Washington DC 20546. (Telephone: 
202-755-2244) 
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MMI ANNOUNCES NEW FAcilhiES foR 
AnRoNoMy ANd SpACE ScieNcE EducATiON 

MMI Corporation, a company devoted to providing 
educational materials in the fields of astronomy and 
space science, announces the opening of its new facil
ities at 2303 N. Charles Street, Baltimore MD 21218. 
Educators are welcome to visit MMI at this location 
where they can preview audio-visual materials and 
sample a wide variety of instructional materials and 
hardware. Materials available from MMI include slides, 
filmstrips, transparencies, movies, videocassettes, film 
loops, globes, models, posters. laserprints, kits, tele
scopes, physics laboratory equipment and a variety of 
portable school planetariums. Soon to be added is 
computer software for the teaching of astronomy at 
the high school and college levels. 

Materials cover all levels and catalogs are available for 
middle school through the college level. The MMI 
catalog features an easy-to-follow "Space Curriculum 
Guide" which facilitates the selection of materials for 
specific subject headings in either the secondary or 
college level course. Educators and researchers can 
request a free copy by writing MMI Corp. at 2950 
Wyman Parkway, Baltimore MD 21211 or calling 301-
366-1222. 

MMI Corporation solicits audio-visual teaching mate
rials from educators and others who wish to publish 
materials suitable for school use. Please communicate 
with the company at the above Wyman Parkway mail
ing address. 

SltUnlE INSTRUMENTS LocATE One DEposiTs 

A previously unprospected area, which was subjected 
to magma-heated steam and hot water tens of mil
lions of years ago and is potentially rich in ore deposits, 
was located in a remote Mexican desert by a JPL 
infrared instrument carried on NASA's space shuttle. 

The finding marks the first time that a group of minerals 
typical of metal-rich areas has been pinpointed from 
space. The identification made by the shuttle-borne 
instrument was verified at the site in cooperative 
research last October by American and Mexican 
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scientists. The project was sponsored on the Mexican 
side by the Secretario de Patri monio y Ferrnento 
Industrial. 

The new results from the Shuttle Multfspectral Infrared 
Radiometer (SMIRR) experiment, flown on the Colum
bia in November 1981, were reported at the Interna
tional Symposium on Remote Sensing for Exploration 
Geology in Ft. Worth, Texas, by co-investigators Dr. 
Alexander F.H. Goetz of JPL and Dr. Lawrence C. Rowan 
of the U.S. Geological Survey, Reston, Virginia. 

SMIRR measurements of the Baja California site were 
found to have identified iron oxide minerals as well as 
kaolinite ( a clay), and possibly alunite ( a potassium 
aluminum sulfate), as constituents in the surface mate
rials in the area. These minerals are indicators of past 
hydrothermal activity and were probably formed at 
this site when volcanic rocks were subjected to hot 
circulating acidic waters and changed to clays, alu
nite and secondary quartz. Areas containing these 
minerals are high-priority exploration sites for gold. 
silver, copper, lead and zinc deposits. 
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SMl,RR instrument used on OSTA-1 camed on Shuttle 2. 
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The three-mile-diameter site is located in the moun
tainouscentral Baja California desert between Rosario 
on the Pacific side of the peninsula, and Bahia de los 
Angeles on the Gulf of California side. As there are no 
roads in the region, helicopters provided by the Mexi
can government were used to reach the desolate 
area. No known prospecting has been conducted in 
the area. 

Dr. G.P. Salas, director of the Consejo Recurses Mine
roles and leader of the Mexican team, said that follow
up geophysical and geochemical measurements would 
be made to determine the ore potential for the area. 

From the shuttle's payload bay, the instrument sampled 
80,000 kilometers (50,000 miles) in swaths 100-meters 
(330 feet) wide circling the Earth. 

SMIRR identified minerals by their reflectances in the 
infrared portion of the spectrum. In sampling four con
tinents, the instrument identified limestone ( a carbon
ate-bearing rock), the clays, kaolinite and possibly 
montmorillonite from orbit. 

The results represent the first time minerals other than 
llmonlte (a common group of iron-bearing minerals) 
have been identified by a spacecraft sensor. 

SMIRR was developed for NASA's Office of Space 
Science and Applications. 

NASA-JPL Press Release 1012MBM 12/9/82/us 

PREk ino R i c  So lAR ObsERVATOR i u  i N  

Sou,kwu, U.S. 

Dr. Robert A Preston, a radio astronomer at JPL and his 
artist wife, Ann, have discovered astronomical signifi
cance in groups of prehistoric Indian petroglyphs 
throughout the southwest United States. The findings 
were reported at the American Astronomical Society 
meeting in Boston in January 1983. 

The sites where the rock carvings were found are solar 
observatories. Indian tribes who made them, used 
them to precisely mark summer and winter solstices 
(longest and shortest days of the year), the equinoxes 
( the days at the beginning of spring and autumn when 
day and night are of equal length), and the Sun's 
position 45 days before and after the winter solstice. 
Present-day Indian inhabitants of the areas do not 
understand the meanings and functions of the symbols. 
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As seasons change, the Sun's path moves north and 
south in the sky. Change of seasons had great practi
cal and ceremonial significance to ·· societies that 
existed by subsistence farming and hunting. Just such 
a society existed in the dry, almost barren southwest 
United States between about AD. 800 and AD. 1450. 
About 1450 they abandoned most of the southwest, 
leaving behind impressive pueblos, irrigation systems 
and roads, along with a wealth of petroglyph sites. 
Difficulty in translating and dating the sites has caused 
most archeologists to ignore them. 

In 1979, an Anasazl Indian petroglyph site atop Fajada 
Butte In New Mexico was found to mark the solar 
calendar. It involved the interaction of sunlit images 
with spiral-shaped rock carvings. Scientists considered 
the site to be unique. But the Prestons have, in the last 
year and one-half, examined 14 Anasazi Indian petro
glyph sites In the Petrified Forest of Arizona and found 
that all contain solar obseNatories. They examined five 
other sites spread through Arizona that also contained 
markers for the Sun's movements. 

The area in which the sites are found is large enough, 
the Prestons say -more than 300 miles from the Fajada 
Butte to GIia Bend-to suggest that calendar functions 
may have been a common feature of petroglyph sites 
throughout the prehistoric southwest and spanned 
many Indian cultures. 

In many cases, the Prestons report, a single petroglyph 
was used to mark several solar events. For example, 
sunlight pointers might run precisely tangent to a sin
gle carved circle at both winter and summer solstices. 
The Prestons have found 19 sites where 56 markers mark 
89 calendar interactions. The characteristics of the sites 
were mutually supportive and cover a wide geogra
phic area. 

"Thus the sites provide consistent evidence that prehis
toric Indian societies developed a ceremonial calendar 
that was represented in the peteroglyphs,"The Prestons 
say. The same four solar positions ore marked with the 
same four petroglyph symbols and with consistent 
marking mechanisms at every site. The discoveries they 
reported on, "are only a beginning." 

"A much more complex and illuminating puzzle may 
await solution. Hundreds or even thousands of astro
nomical petroglyph sites may eventually be found. The 
Sun-watching sites may present one of the few empiri
cal avenues into the ceremonial life of the ancient 
Indian cultures." 
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"Study of the astronomical functions of the petroglyph 
sites provides an unusual opportunity to understand 
the thought processes of the early inhabitants of the 
United States and their attempts to put order to their 
universe." 

PCWG SoliciTs INpu, fRoM CoMMUNiTy 

The Planetary Cartography Working Group is formulat
ing a 10-year plan to produce planet and satellite 
maps required for research and data analyses and for 
mission support. They are soliciting the help of the 
community in formulating this 10-year plan. 

Included in this Bulletin is a brief questionnaire which 
will help greatly to determine the map products which 
wm be most useful to the planetary science commun
ity, and to set the priorities accordingly. Please take a 
few minutes to fill out the questionnaire and return it by 
March 1 5, 1983. 

You can be assured that the Working Group will fully 
take into account your responses in formulating the 
mapping plans. Dr. Robert G. Strom. Chairman of the 
Planetary Cartography Working Group, thanks you for 
your help. 

Questionnaire appears on page 9. 

ARcltEAN CEochEMis1Ry Fidd WoRksltop 

The first announcement has been distributed concern
Ing a field workshop entitled "A Cross Section of 
Archean Crust". The workshop scheduled for August 
10-16, 1983 is cosponsored by the Lunar and Planetary 
lnstitute and the Geological Survey of Canada. 

The workshop will examine lithologies. structures, and 
inter-relationships of Archean supracrustals, plutonics. 
and high-grade gneisses in the Abitibi, Kapuskasing, 
and Wawa terranes of the Superior Provice in Abitlbi, 
Kapuskasing, and Wawa terranes of the Superior Pro
vince in northeastern Ontario. Researchers in the area 
are currently testing the hypothesis that the section 
from Wawa, Ontario ( greenschist facies) to the eastern 
boundary of the Kapuskaslng structural zone at Foleyet. 
Ontario (granulite facies) represents an oblique cross
section through about 25 km of Archean crust. 

Activities will include one or two days of research pres
entations and discussions and a 3-4 day field trip led by 
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CAll foR AbsTRACTS - CoNTiNENTAl ANd 
OcEANic Rihs 

The co-convenors of the Symposium C.O. 7.1.5. "Con
tinental and Oceanic Rifts'' which will be held during 
the 27th International Geological Congress In Moscow. 
August 4-14. 1984, have issued a call for abstracts. 

The theme of the symposium Includes various aspects 
of rifting from surface features to deep structures of 
oceanic and continental rifts. geological and geo
physical characteristics, magmatism and evolutionary 
trends. 

Deadline for abstracts Is August 1 ,  1983. 

For furthertechnical information, including information 
about the many excellent excursions, you are referred 
to the Circulars and Program which may be obtained 
from the Organizing Committee, 27th lnternationa1 
Geological Congress. Staromonetny per .. 22. Moscow 
109180, USSR. 

Co-conveners of the symposium are: 

Ivar 8. Ramberg, Dept. of Geology, University of Oslo, P. 
0. Box 1047 Blindern, Oslo 3, Norway 
and 
E. E. Mllanovsky, Geological Dept .. Moscow State Uni
versity, B-234. Moscow. 

J.A. Percival. K.D. Card ( Geological Survey of Canada). 
R. Sage(OntarioGeological Survey), and L. Luhta (Min
istry of Natural Resources, Timmins), 

Attendance will be limited to about 40 participants 
who wil I be selected to insure a balanced coverage of 
disciplines. Student participation Is encouraged. For 
further information, contact one of the co-conveners 
listed below. 

Lewis D. Ashwal Kenneth O. Card 

Lunar and Planetary Institute Geological Survey of Canada 

3303 NASA Road One 588 Booth Street 

Houston TX 77058 Ottawa. Ontario, K1A OE4 

USA Canada 

Telephone:713-486-2147 613-995-4935 

Deadline for submission of indication of interest form fa 
1 March 1983 
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PLANETARY MAPPING REQUIREMENTS FOR 10-YEAR PLAN 

Name 
------------------------------

1 n st it  u ti on 
----------------------'-----

Research Interest 
------------------------

1 .  Check the maps that you find useful : 

Page 9 

Uncontro l led mosaics 
Control l ed mosai cs 
Ai rbrush maps 
Contour maps 
Footpri nt maps and frame i ndexes--

Planetwide maps ( 1 : l OM to 1 : l OOM) 
Medi um-resol uti on maps ( 1 : 2  to l : SM) 
High-resolution maps ( l : l OOK to l : lM) 
Di gi tal map data 

Other (specify) _______________________ _ 

2 .  Whi ch bodies are most rel evant to your i nvestigations? 
Mercury Venus Moon Mars 
Phobos Deimos Io  == Europa 
Ganymede Cal l i sto Mimas Enceladus 
Tethys Dione Rhea -- Iapetus 
Hyperion -- Sate l l i tes of Uranus and Neptune--
Others ( spec ify)-_-_-_-______________________ _ 

3 .  Describe any current special mapping needs for your area of  i nterest , 
parti cularly ones that are not currently being met ( such as Mars 
channels ,  or hi l ly and l i neated terrain on Mercury) . 

4 .  Describe future mapping needs you foresee for anticipated i nvestigati ons . 
Note that i t  may take two or three years to produce prel iminary work 
copies of many compl i cated maps or new map series . 

5 .  Other comments . 

6 .  On a scal e o f  O to 1 0 ,  how important are p lanetary maps to your 
i nvesti gati ons? (O = not relevant , 10 = absol utely essenti al } _____ _ 

Return the questionnai re 
to 

Robert G. Strom 
Lunar and Planetary Lab . 
Uni versi ty of Arizona 
Tucson , AZ 85721 
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DPS/ AAS PlANS 1 'hit ANNUAL MEETiNG 

The Department of Astronomy and the Center for Radio
physics and Space Research of Cornell University will 
host the 15th Annual Meeting of the Division for Plane
tary Sciences of the American Astronomical Society. 
The meeting will convene at the Sheraton Conference 
Center in Ithaca, New York, from October 17-20, 1983. 
Contributed reports from all areas of planetary science 
are welcome. Titles of papers are due on August 1, 
1983, and abstracts in the standard AAS format must 
be received by August 15. Send titles and abstracts to 
Sciences Building, Cornell University, Ithaca, NY 14853. 
Questions regarding travel and accommodations should 
be directed to the local arrangements chairman, 
Joseph A Burns, at same address. 

IAU Collo9uiA 77 • "NATURAL SATEllius" 

An International Conference entitled Natural Satellites 

will be held at Cornell University, Ithaca, New York, July 
5-9, 1983. The meeting and housing for it will be in 
University facilities to reduce costs. Invited reviews and 
contributed research papers will be presented at the 
meeting. The review articles will be published as part of 
the Space Science Series of the University of Arizona 
Press. The book will be edited by Joe Burns, David Morri
son. and Mildred Shapley Matthews. The contributed 
papers will comprise a special issue of Icarus. The con
ference will be cosponsored by the Division for Plane
tary Sciences of the American Astronomical Society, 
the American Geophysical Union. International Astro
nomical Union, and COSPAR. 

For more information or to receive future announce
ments contact: 

Myrna Talman 
Space Sciences Building 
Cornell University 
Ithaca NY 14853 
Telephone: 607-256-4875. 

J)n �emorhlm 

�obert �eebe �utton 
1929 - 1982 
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Tin SpACE FouNdA1ioN OffERS 1 98J 

F dlowsltips 

Space Industrial Fellowships of up to $10,000 each will 
be awarded to outstanding graduate students whose 
work makes relevant contribution to the Space Foun
dation's interests. Applicants are solicited not only from 
the sciences and engineering, but from business, low, 
economics, social sciences. environmental studies. 
and the humanities. 

Application Requirements 
Each application should consist of the following: 
1. Nome, address, phone number and institution of 
the applicant. and the name and phone number of 
the faculty advisor or representative of the institution. 
2. A brief summary or abstract of the thesis project. 
3. A statement outlining how the project will be car
ried out including when possible, specific tasks or mile
stones and an approximate time schedule. 
4. A statement of why the proposed research is rele
vant to space industriollzotion and the goals of the 
Space Foundation. 
5. Name and biographical Information of the faculty 
advisor. 
6. A biographical sketch of the applicant giving all 
pertinent information indicating worthiness of the fellow
shlp. 
7. A brief budget showing how the fellowship funds 
will be used including their use to supplement other 
funds if relevant. 
8. Three references familiar with the applicant and 
the work being submitted for consideration. A letter of 
endorsement from faculty advisor or department head. 

The application should not exceed 10 pages including 
all bibliography and appendices. Reference material. 
if required, will be requested by TSF as a subsequent 
inquiry. The application must be signed by the faculty 
advisor and the applicant. 

Deadline for submission 
Please submit the original and two copies before Sep
tember 1, 1983. Each application must be accompan
ied by a $10 application fee to partially cover process
ing costs. Checks should be made out to "The Space 
Foundation." Applications should be sent to: 

Ms. Nancy Wood. Associate Director 
THE SPACE FOUNDATION 
P. 0. Box 58501 
Houston lX 77058 
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LPI SUMMER INJERN PROGRAM · 1 98} 

The Lunar and Planetary Institute offers selected under
graduates on opportunity to participate actively in 
lunar and planetary research with scientists at the Insti
tute and at the NASA Johnson Space Center. The ten
week program begins June 13 and ends August 19, 
1983. although these dates can be adjusted some
what to fit individual schedules. The weekly remunera
tion will be $225, and assistance with travel costs. 

ELIGIBILITY AND SELECTION CRITERIA 
Undergraduates, including class of 1983 grad

uates, ore eligible and will be considered for appoint
ment without regard for race, creed, color, sex, national 
origin, age, handicap status or other non-merit factor. 
Selection is based upon the following criteria: ( 1) 
Scholarship, curriculum and experience, (2) career 
objectives and scientific interests, and ( 3) match of 
Interests of applicant with available research projects. 
Notification of selection will be mode by April 20, 1983. 

POTENTIAL AREAS OF RESEARCH 
Cosmic dust characterization, meteorite fall statistics, 
meteorites and their origins, planetary regolith studies, 
Mars soil analog chemistry, trace element partitioning 

N EW 

PUBLICATIONS 

Some of  the following publications ore available from 
the Superintendent of Documents, Government Print
ing Office, Washington DC 20402. Although this agency 
requires prepayment on all orders, they will accept 
Mastercard or VISA credit cords. Just include the 
account number and expiration dote on your order to 
them. Some of the publications may be available from 
the GPO bookstores which are found in major cities 
around the U.S. Check your city directory for o local 
listing. 

Several of the GPO publications are being offered by 
other distributors at widely varying prices. It pays to 
shop and compare. 

Some of the NASA documents cited here are only 
available from the National Technical Information Ser
vice, Springfield VA 22161. This agency also requires 
prepayment. It should also be noted that the paper 
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studies, volcano morphology characterization, plane
tary volcanism and thermal histories. geophysical 
modeling, fluid inclusion studies, experimental petrol
ogy, petrology and geochemistry of Precambrian rocks, 
remote sensing data processing, planetary impact 
cratering processes, image processing, photogeology, 
studies of continental rift volleys, and special library 
science. Each project will be coordinated by an LPI or 
JSC scientist. 

APPLICATION DEADLINE IS MARCH 21, 1983: 
Please send a brief biographical sketch, o description 
of academic goals, career plans and scientific inter
ests, and a summary of why you wish to participate in 
the intern program. Application forms may be requested 
from Mrs. Pam Jones at LPI. In addition, arrange for the 
sending of official transcripts and three letters of 
recommendation covering academic achievement, 
career potential and character. Send these materials 
to: 

SUMMER INTERN PROGRAM 
The Lunar & Planetary Institute 

3303 NASA Rood 1 
Houston, TX 77058 

Questions concerning the program should be directed 
to Mrs. Pam Jones, (713) 486-2150. 

copy supplied by this agency is often a photocopy 
produced from a microfllm. Consequently quality Is not 
always consistent. 

PLEASE do not send orders for these publications to the 
LPI. We ore not o distribution center for SOD or NTIS 
documents and this will only delay your order. 

NASA PubliuTioNs 

Advanced Automation for Space Missions 
This document is the final report of o study on 
the feasibility of using machine intelligence, 
including automation and robotics, in future 
space missions. The 10-week study was con
ducted during the summer of 1980 by 18 
educators from universities throughout the 
United States who worked with 15 NASA pro
gram engineers. The specific study objec
tives were to identify and analyze several 
representative missions that would require 
extensive oppllcotions of machine intelli
gence, and then to identify technologies 
that must be developed to accomplish 
these types of missions. 
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Two chapters in particular provide much 
useful information for researchers who are 
interested in space utilization and the idea 
of a lunar base or factory. Much data has 
been synthesized to produce charts and 
diagrams such as representative chemical 
analysis of lunar samples, manufacturing 
methods which would be applicable to 
lunar utilization. The chapters contain exten
sive bibliographies which provide back
ground material for the development of 
these space missions. 

The editors of the volume are Robert A. Frei
tas. Jr. and William P. Gilbreath. It is NASA 
Conference Publication CP-2255 and con
tains 393 pages. At this writing, it was too 
new to be on the price lists of the Govern
ment Printing Office. Inquire from your local 
GPO Book Store, GPO Washington. 

NASA Catalogue of Lunar Nomenclature 
Newcomers to lunar studies who need to use 
lunar nomenclature often express dismay at 
the apparently haphazard and illogical dis
position of names and letters on 1unar maps, 
and especially at the apparent lack of 
standardization between the numerous mops, 
catalogues and other publications. Changes, 
alterations, errors and inconsistencies should 
be corrected, and additions have to be 
made as studies of the lunar surface become 
more extensive and detailed. 

Lunar nomenclature Is a method of com
munication whereby important surface fea
tures can be visualized immediately upon 
seeing their names. and lesser features can 
be referred to without the need to resort to 
lengthy descriptions of their relative or abso
lute locations. One result stemming from the 
activities of the mid-1970's was a difference 
of opinion between the IAU and NASA over 
what constitutes "approved" nomenclature. 
This Catalogue presents the complete NASA 
used lunar nomenclature as of mid-1981. It 
differs from the IAU-opproved version In that 
it includes letter designations for subsidiary 
craters, and uses a more familiar spelling for 
eight names. The US Government (USAF, 
AMS, USGS and NASA) had funded virtually 
all lunar mapping in the US from 1959 on
wards, and the letters had been included in 
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most of these extensively used maps. Many 
of the letters had been in use for up to 140 
years, and were firmly entrenched in a large 
body of literature. 

The listed features have been divided into 
three main groups for cataloguing purposes. 
namely ( 1 ) Craters; ( 2) Non-crater features; 
and (3) Minor and miscellaneous features. 
This catalogue may therefore be used with 
full confidence by researchers, cartographers. 
etc. Its listings supersede all earlier cata
logues and maps. 

The catalog, by Leif E. Andersson and Ewen 
A. Whitaker. is NASA Reference Publication 
RP-1097. It contains 194 pages and is avail
able from the National Technical Informa
tion SeNice, Springfield VA 22161 . The price 
of a paper copy should be $16.50 U.S.; $33 00 
foreign. Microfiche would be $4.00. 

Viking Lander Atlas of Mars 
The 1976 Viking mission to Mars placed two 
identical landers on the surface of the planet. 
This Atlas contains half-size reproductions of 
the complete set of true-scale systematic 
map products that have been generated 
for the two Mars Viking landing sites from 
stereo pairs of images radioed to Earth from 
the landers. The maps cover from the imme
diate foreground to the remote limits of 
ranging capability, several hundred meters 
from the landers. The maps are of two 
kinds: 1 )  elevation contour, and 2) vertical 
profile. 
The Atlas includes background and explan
atory material important for understanding 
and utilizing the maps. The collection con
sists of nearly 200 individual sheets, spanning 
eleven different scales from 1 : 1 to 1 :2000. The 
Atlas includes an extensive set of both single 
and stereo mosaic images into which the 
contour and vertical profile data have been 
inlayed. 
The half-size collection is complementary to 
the true-scale map sheets that are individu
ally available on special order. It is believed 
that most requirements can be satisfied by 
this reduced scale collection. 
The Atlas, by Sidney Liebes, Jr., is NASA Con
tractor Report CR-3568. It is for sale by the 
National Technical Information SeNice. It is 
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an oversize document, 12  x 14" and con
tains 299 pages. Price of paper copy: $22.50 
U.S.; $45.00 Foreign. 

NEWS FROM NSSDC 
The National Space Science Data Center has pub
lished the first volume, volume 1A, in a new series "Data 
Catalog Series for Space Science and Applications 
Missions. This volume contains descriptions of planetary 
and heliocentric spacecraft and investigations and 
gathers together for each planet all experiments in 
categories, performed at that planet. The volume, 
NSSDC 82-21, was edited by Winifred Sawtell Cameron 
and Robert W. Vostreys. It is available on request from 
NASNGoddard Space Flight Center. National Space 
Science Data Center, Code 601.4, Greenbelt MD 
20771. 

NSSDC is also acquiring data from the scientific pay
load, OSTA 1.  carried on the second flight of the Space 
Shuttle (STS 2) in November 12-14, 1981. 

Shuttle Imaging Rodar-A (SIR-A) 
Images of the earth's surface have been prer 
cessed by the Jet Propulsion Laboratory (JPL) 
onto 5-inch film which is archived at NSSDC. The 
resolution of the images is slightly better than 40 
m. and the scale is 1 :500,000. The SIR-A imagery 
can be provided in the form of photographic 
prints, negatives. or positive transparencies. A 
"SIR-A Information Packet" with maps of SIR-A 
ground tracks and general ordering information 
has been prepared by NSSDC. An SIR-A Users' 
Guide is also being prepared. 

Ocean Color Experiment(OCE) 
Two magnetic tapes of calibrated radiances 
have recently been received by NSSDC. The tapes 
contain excellent ocean scenes that were obtained 
in the following areas: the Yellow Seo/the Sea of 
Japan and the Pacific Ocean. the Gulf of Libya/ 
Greece. the Portuguese coast and the Mediter
ranean Sea. the Great Bahama Bank, the Spanish 
Coast to Italy, and the Strait of Gibraltar. The tapes 
include documentation files on timing, geogra
phic location information on the data toking, and 
radiometric calibration constants. 

When making inquiries about the data, please refer to 
the NSSDC IDs: 

SIR-A Radar Imagery 81-1 1 1A-01A 
OCECalibrated Radiance Tapes 81-1 1 1A-05A 

NSSDC/WDC-A-R&S 82-25 
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Astronomy: The Cosmic Journey by William K. Hartmann 
530 pp., illus., Wadsworth, $24.50 

In this second edition of his well-known astronomy text, 
Hartmann has further refined his description of our uni
verse. Not the dry collection of facts one might expect 
in a textbook. Astronomy: The Cosmic Journey is a 
highly readable historical treatment of the scientific 
discoveries in astronomy. 

Following humanities ever expanding view of the uni
verse. this book, in the author's own words, " . . . aims 
to give an unfolding, ever-expanding panorama of our 
cosmic environment." The book's readability is further 
enhanced by the fact that the text is nicely balanced 
with a large number of illustrations, diagrams and pher 
tographs, including 32 color plates. 

The book consists of twenty-five chapters divided into 
eight sections to facilitate tailoring reading assign
ments to meet the needs of different astronomy courses. 
It also contains many useful learning aids, the most 
unique being the lost section of the book which con
tains three enrichment essays on topics related to 
astronomy. Finally, in addition to being well referenced 
and indexed, the book also contains a useful glossary 
and appendices. 

Although designed primarily for the classroom, this 
unusual blend of textbook and coffee-table book 
should find acceptance with interested laymen as well 
as with students. $.Tellier 

The LUNAR AND PLANETARY 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, educators. 
students, and their institutions. 

The next issue will be in Ma/. Copy deadline is April 1 ,  
1983. 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. 

Editor: Frances B. Waranius. 
Lunar and Planetary Institute 
3303 NASA Road One, Houston, TX 77058 
Phone: 713/486-2135 

����� 
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NOTE TO OUR READERS: PLEASE let us know when you NASA Road One, Houston, TX 7 7058. It often takes the 
move. Each change of address which we get through postal service 60-90 days to return an item to us with the 
the postal service costs us S.25-S.80 in return postage address correctron. Do yourself and us a service. 
costs. Because of the high costsof postage, wewl1II make Remember the !.Pl Mailing List when you move. Thanks. 
the address change on our list but we will no longer send (ye editor) 
the current issue out to you on a straight third or flrstclass 
mailing. This means you will miss receiving whatever 
mailing from the LPI we get from the Post Office with your 
change of address. 

tf 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: Mailist, Lunar & Planetary Institute, 3303 

March 14-18 

April 1-3 

April 18 

May 9-12 

CALEN DAR 

XMh Lunar and Planetary Science 
Conference, Houston, Texas 
Contact, Projects Off{ce 

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

2nd Annual Conference on Space Development 
Astrovillage Hotel, Houston. Texas 
NOTE: This is a dote change. Previously listed as March 
25-27 
Contact: L-5 Space Development Conference 

114 Byrne Street 
Houston Texas 77009 
Phone: 713-864-9660 

DEADLINE for papers for the XIVth LPSC 
Proceedings 
Contact: Publications Office 

Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058 
Phone: 713-486-2161 

Sixth Princeton Conference on Space 
Manufacturing. Princeton University, Princeton NJ 
Contact: April Whitt 

Space Studies Institute 
Box 82 
Princeton NJ 08540 
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June 14-16 

June 19-22 

June 21-24 

July 5-9 

July 10·15 

August 1 

August 8-13 

94th Annual Scientific Meeting of 
the Astronomical Society of the Pacific 
Contact: Hawaii Meeting 

ASP 
1290 24th Avenue 
San Francisco CA 94122 

162nd Meeting of the American Astronomical 
Society, Radisson Hotel, St. Paul. Minnesota 
Contact: Executive Office, AAS 

1816 Jefferson Place NW 
Washington DC 20036 
Phone: 202-659-0134 
or 
Dr. Tom Jones 
University of Minnesota 
Dept. of Astronomy 
116 Church St. S.E. 
Minneapolis MN 55455 
Phone: 612-373-3307 
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Physics of the Jovian and Satumlan 
Magnetospheres, Massachusetts Inst. of Technology 
Cambridge, Massachusetts 
Contact: Professor H. S. Bridge 

MIT: 37-241 
Cambridge MA 02139 
Phone: 617-253-7501 

International Conference on Natural 
Satellites, Cornell University, Ithaca, NY 
Contact: Myrna Talman 

Space Sciences Bldg. 
Cornell University 
Ithaca NY 14853 
Phone: 607-256-4875 

7th International Conference on the 
Origins of Life and 4th Meeting of International Society 
for the Study of the Origin of Life (ISSOL), Mainz, F.R.G. 
Contact: ISSOL 

7th ICOL 1983 Secretariat 
lnstitut fur Biochemie 
Gutenberg Unlversitot 
Postfach 3980 
D-6500 Mainz FRG 

Title DEADLINE for DPS/AAS Meeting 

9th International Association of Planetology 
International Symposium, 2d IAP General Assembly 
and 2nd IAP International Planetologlcol Conference, 
Brussels, Belgium 
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August 10-16 

August 15  

August 15-27 

September 5-9 

October 1 7-20 

Contact: Rene J. DeJaiffe 
Royal Observatory of Belgium 
Avenue Circulaire 3 
B1 180 Brussels Belgium 
Phone: 2-375-2484 

LPIB No. 34 

1 983 Field Workshop "A Cross Section of Archean Crust" 
Northeastern Ontario, Canada 
Contact: Pam Jones 

Lunar and Planetary institute 
3303 NASA Rood One 
Houston TX 77058 
Phone: 713-486-2150 

DEADLINE for DPS/ AAS Abstracts 

International Union of Geodesy and 
Geophysics, XVIII General Assembly, Hamburg, FRG 
Contact: IUGG 

Homburg Messe und Congress GmbH 
P. 0. Box 30 23 60 
D-200 Hamburg 36 
FRG Phone: 040/3592-381 

46th Annual Meteoritlcal Society 
Meeting, Mainz FRG 
Contact: Dr. Friedrich Begemann 

MPI fur Chemie 
Postfach 3060 
D-6500 Mainz FRG 

DPS/ AJ,,S 15th Annual Meeting 
Sheraton Conference Center, Ithaca NY 
Contact: Steven J. Ostro (program) 

Joseph A Burns (arrangements) 
Space Sciences Building 
Cornell University 
Ithaca NY 1 4853 

THE FIRST QUARTER CENTURY AND BEY©ND 
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LUNAR AND PLANETARY INSTITUTE 3303 NASA ROAD ONE �OUSTON TX 77058 

0 R D  E R F O R M 

For publ i cations l i sted i n  thi s  Bul l etin 9 enclose payment ( checks made out to Lunar 
and Pl anetary Insti tute) and mail to : 

LIBRARY/INFORMATION CENTER 

Foreign requests pl ease have checks i n  U .S .  currency drawn on U.S.  banks . If  check 
drawn on forei gn bankS 9 add $10 . 00 for col l ection fee. 

No. copies Cost/copy 
LUNAR AND PLANETARY SCIENCE XIV 

Mailed in the United States $3.00 

Mailed a ir  printed matter rate to: 
Mexico, Canada, Central America, 
Caribbean Islands, Colombia ,  
Venezuela ,  Bahamas ,  Bermuda , 
St. Pierre & Miquelon 15.00 

Mai l ed a ir  printed matter rate to: 
South America (except Colombia & 
Venezuela) Europe (except Estonia 
Latvia,  Lithuania & u.s.s.R. ) & ' 
North Africa 23.00 

Mailed a ir  printed matter rate to: 
Eston ia ,  Latvia ,  Lithuania, u.s.s.R. 
Asi a ,  Pacific Ocean I s l ands , Africa 
(other than North Africa ) ,  the Indian 
Ocean Is lands & the Middle East. 32.00 

Mailed surface book rate to: 
Al l countries 5 ,00 

AU p,uc.u liubjec.t t,o c.hange 

Total 

..................... , ••• ,I IS .............. ,ea ..... ,., •• ,,,, I IS, •••• I •• , ........... , ......... , ... ,.,,, ... ,., ..... , e,e IIHIC '' ,.,, •• , •• , .. ,.,., e1,11,., .,e .. ,c,e1t1••· •••• , •• 

NAME: 

ADDRESS : 

Please print or write legibly. This is your mailing label. 
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Items selected from rooterlals received at the LP! Llbrory/lnformat!on Center ,  Address of fi rst author Is 
Included In the reference. Please contact the author or your l ibrary for repr int or copy of the article. 
For l iterature searches of the on-l ine Lunar and Planetary Bibl iography, cal l  the LP! 713/486-2191 . 

MOON . MOTION OF THE MOON, DYNAMICS 
BRUHBERG , V , A ,  • IVANOVA , r . v .  ( JNST. FOR THE

ORETICAL ASTRONOHY, 1 9 1 187 LENINORAD, USSR l l  
NEW APPROACH TO DETERHIHIHG PLANETARY PfRTUR
BATIONS JN LUNAR THEORY 
CELESTIAL HECHANICS VOL , 26,  77-Bl ( 1982) 

CAPPALLO , R , J ,  t ECKHARDT , D , H ,  DEPT, OF 
EARTH AND PLANETARY SCIENCES, H I T ,  CAMBRIDGE, 
HA 02139 > :  A COHPARISON OF NUHERIC AND 
SEHi -ANALYTIC LUNAR L IBRATION HODELS 
CELESTIAL HECH�NICS VOL, 26, 125-127 ( 1 982) 

CAPPALL O , R , J ,  t KING , R , W ,  ♦ 
COUNSELHAH , C , C , I I I ,  + SHAPIRO, I , I ,  < DEPT, 
OF EARTH AND PLANETARY SCIENCES, H I T ,  CAK
BRIGE , HA 02139 ) !  EVI DENCE FOR LUNAR L I BRA
TJONS NEAR RESONANCE 
CELESTIAL MECHANICS VOL , 26,  145 ( 1 982> 

CHAPRONT , J ,  t CHAPRONT-TOUZ E , H ,  SERVICE DE 
HECANIOUE CELESTE DU BUREAU DES LONGITUDES, 
EOUIPE OE RECHERCHE ASSOCIEE AU CNRS, PARIS, 
FRANCE ) :  PLANETARY PERTURBATIONS OF THE HOON 
IN ELP 2000 
CELESTIAL HECHANICS VOL , 26,  93-9� < 1 982) 

CHAPRONT-TOUZE , H ,  < SERVICE DE HECANIOUE CEL
ESTE DU BUREAU DES LONGITUDES, EOUIPE DE RE
CHERCHE ASSOClEE AU CNRS, PARIS, FRANCE l :  
THE ELP SOLUTION FOR THE HAIN PROBLEM OF THE 
HOON AND SOME APPLICATIONS 
CELESTIAL MECHANICS VOL, 26, 63-69 < 1 982 > 

CHAPRONT-TOUZE , � .  < SERVICE DE HECANIOUE CEL
ESTE OU BUREAU DES LONGITUDES, EQUIPE DE RE
CHERCHE ASSOCJEE AU CNRS■ PARIS, FRANCE ) I  
PROGRESS IN THE ANALYTICAL THEORIES FOR THE 
ORBI TAL HOTlON OF THE HOON 
CELESTIAL MECHANICS VOL , 26,  53-62 < 1982 1 

ECKHARDT , D , H ,  < AIR FORCE GEOPHYSICAL LAB , ,  
HANSCOH AIR FORCE BASE, HA 01731 > :  
SEH i -ANALYTIC HODEL OF THE HOON ' $  ROTATION 
CELESTIAL MECHANICS VOL , 26■ 1 29 ( 1 982) 

HENRARD , J ,  < DEPT, OF HATHEHATICS, FACULTES 
UNIVERSlTAlRES DE NAHUR ,  B 5000 NAHUR, BELGIUM 
> :  PERTURBATIONS BY THE OBLATENESS OF EARTH 
AND HOON 
CELESTIAL MECHANICS VOL , 26, 95 ( 1 982) 

KUBO , Y ,  < HYDROGRAPH! C DEPT , ,  TSUK I J I •  CHUO-KU, 
TOKYO, JAPAN > :  PERTURBATIONS BY THE OBLATE
NESS OF THE EARTH AND BY THE PLANETS IN  THE 
MOTION OF THE HOON 
CELESTIAL MECHANICS VOL, 26,  97- 1 1 2  ( 1982) 

HOONS , H ,  ( DEPT , OF HATHEHATICS, FACULTES UN
IVERSI TAIRES DE NAMUR, 8-5000 NAMUR, BELGIUH 
) :  PHYS ICAL LlBRATlON OF THE HOON 
CELESTIAL MECHANICS VOL , 26, 131-142  1 1982> 

0£STERWINTER , C ,  < NAVAL SURFACE WEAPONS CfNTER, 
DAHLGREN LAB , ,  VA 23691 > :  ORBIT AND ROTATION 
OF THE HOON BY NUMERICAL INTEGRATION 
CELESTIAL MECHANICS VOL , 26, 143 < 1982) 

SCHHIDT , D , S ,  < DEPT , OF HATHEHATlCAL SCIENCES, 
UNIV , OF CI NCINNAT I ,  CINflNNAT I ,  OH 45221 > l  
THE HAIN PROBLEM OF LUNAR THEORY SOLVED BY THE 
HETHOD OF Bf<OWN 
CELESTIAL HECHANJCS VOL , 26, 75 < 1 982 ) 

STANPAERT , D ,  < DEP T ,  OF HATHEHATICS,  FACULTES, 
U�lVERSITAIRES DE NAMUR, B-5000 NAHUR, BELGIUM 
> : COHHENTS ABOUT THE DIRECT PERTURBATIONS OF 
VENUS AND MARS ON THE HOON ' S  MOTION 
CELESTIAL MECHANICS VOi , 26,  1 1 3 - 1 1 9  ( 1 982> 

WALDROP , M , K ,  THE ORIGIN O F  THE HOON 
SCIENCE VOL , 2 1 6 ,  606-607 < 1982 ) 
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FOURTEENTH LUNAR ANO PLANETARY SCIENCE CONFERENCE 
PRELIMINARY CONFERENCE PROGRAM 

Monday, March 14, 1983 

MARS: ROCKS, RADAR, ANO RUST 

8:30 a.m. Gi lruth 104 

Christensen P. R .  
The distribution of rocks on Mars 

Zimbelman J. R. Greeley R. 
Surface properties of Ascraeus Hons obtained from IRTM data 

Mouginis-Mark P.J. Christensen P. R. Zisk S. H .  
Radar characteristics of thermally-anomalous impact craters on Mars 

Dollfus A. Ebisawa S. 
Polarametric analysis of the Mars dust storms and clouds 

Guiness E. A. Arvidson R. E .  
Three Mars years of surface contrast changes seen at the 
Mutch memorial station (Viking Lander 1) 

Sherman o. M. 
The effect of local magnetic interactions on the crystal 
field spectra of Fe3+ in minerals 

Morris R. V. Lauer H. V . ,  Jr. 
Optical spectra and band assignments for the hematite 
(�-Fe203)-corundum (o-Al203) series 

Singer R. B. Roush T. L. 
Spectral reflectance properties of particulate weathered 
coatings on rocks: Laboratory modeling and applicabi l ity to Mars 

Lawson C .  A. Morris R. V .  
Mineralogical and spectral reflectance characteristics of the 
Carlton Rhyolite, Oklahoma: Implications for the Martian surface 

Banin A. Margulies L. 
Palagonites vs. smectites as possible Mars soil analogs 

Sherman D. M. Singer R. B .  
57Fe Mossbauer study of palagonites--possible implications for 
the Fe3+ mineralogy of Mars 

Gibson E .  K. Hokanson S. A. Wentworth S. J. Bustin R. 
Water-soluble ion behavior in cold desert environments 

Monday, March 14, 1983 

PLANETARY RINGS ANO THINGS 

8: 30 a.m. Gi lruth 206 

Harris A. W. 
On the origin of planetary rings 

Chapman C. R. Davis 0. R. Weidenschi l l ing S. J. 
Greenberg R. 

Tidal effects on Saturn ring particles: Implications 
for ring evolution 

Pang K. o. Voge c. c. Rhoads J. w. Ajello J. M. 
Saturn ' s  E-ring and satell ite Enceladus 

McKinnon W. 8. 
Origin of the "E rin9: COnden5ation of impact vapor • • •  or 
boiling of impact melt? 

Haff P. K. Eviatar A. Siscoe G.  L. 
Plasma sputtering near Enceladus and the source of E-ring particles 

Coradini A. Magni G. 
Equilibrium structure of satel l itary disks 

Torbett M. Smoluchowski R. 
Continuing investigations of sweeping Jovian resonances: The 
7 :3  and 3:2 re$onances 

Fegley B . ,  Jr. Prion R. G. 
Chemical probes of Saturn 's  deep atinosphere 

Smoluchowski R .  Marie M. A. 
Mobility of pores in ices in the solar system 

Weissman P. R. Kieffer H. H .  
An improved thermal model for cometary nuclei 
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Monday, March 14, 1983 

CHONDRITE PETROLOGY 

8:30 a.m. Gi lrAJ�h Gym 

Takeda H. Huston T. J .  Lipschutz M. E .  
Chondrite - achondrite transition: M1neralog1c and chemical 
characteristics of an LL7 chondrite 

Scott E. R. O. Taylor G. J. 
Petrologic similarities among chondrulei in H, Lt, CO, CM and 
E chondrites 

McS.een H. Y . ,  Jr. Grimm R. E .  
Measures of chondr1te equl libratton 

Boland J. N. Duba A. 
The role of crystall ine defects In the distribution of 
metallic particles in olivine: Meteoritic implications 

Sugiura N. Brar N� S. Strangway D. W. Matsui T .  
Gas permeabil ity of three chondrites 

Brett R . Sato M. 
Intrinsic oxygen fugacity measurements of 7 chondrltes and a 
pallaslte, and redox state of meteorite parent bodies 

Sears D. W. G. Weeks K. S. 
Thermoluminescence sensitivity of 16 type 3 ordinary chondrites 

Kracher A. Scott E .  R. D. Keil K. 
Dusty olivlnes in the Vigarano (CV3) chondrite: Evidence for 
an ubiquitous reduction process 

Luqikin G. R .  
Mlcrostructural variations in Allende carbonaceous matter 

Peck J. A. 
An SEM petrographic study of C3{V) meteorite matrix 

Tomeoka K. Buseck P. R.  
An exotic Fe-Ni-S-0 layered material:  An improved characterization 
of the "Poorly Characterized Phase• in C2M carbonaceous chondrltes 

Hyman M. Rowe M. W. 
The origin of magnetite in carbonaceous chondrites 

Hartman H. Fegley B. ,  Jr. Prinn R. G. Lewis J. s. 
Organic molecules and carbonaceous chondrltes 

Monday, March 14, 1983 

OUTER PLANET SATELLITES 

1 :30 p.m. Gi lruth 104 

(l�k R. l , Stevenson O. J.
Thermal evolution of a differentiated Ganymede and implications 
for surface features 

Zuber M. T. Pannentler E .  M. 
Variation of stress with depth in Ganymede's l ithosphere: 
Iq>licatlons for tectonic evolution 

Casacchia R. Strom R. G. 
Geology of Gali leo Regio, Ganymede 

Strom R. G. Casacchia R. 
The cratering record of Galileo Regio, Ganymede 

Croft S .  K. 
The improbability of viscous relaxation on icy satell ites 

Durham W. B. Heard H. C .  Kirby S. H. 
Rheology of ice Ih at high pressure and low temperature 

Moore J. M. 
The plains and li neaments of Dione 

Baloga S. M, Matson D. L. Pieri D. C. 
Auras and Io regollth outgasslng by sulphur flows 

Gradie J. Moses J. 
Spectral reflectance of unquenched sulfur 

Wi lson L. Brown M. A. Parmentier E. M. Head J. W. 
Theoretical aspects of photocl inometrlc terrain profil ing on 
the Gali lean satell ites 

Helfenstein P. 
Geomorphlc structures on Europa: A new method for the 
recognition of features near the limit of resolution 

Clark R. N. Fanale F. P. Zent A. P. 
Kinetics of ice grain growth : Implications for remote sensing 
of planetary surfaces 

Nelson M. L. McCord T. 8. Clark R. N. Johnson T .  V. 
Matson D. 

Spectral evidence for magnetospheric interactions with the 
surfaces of the icy Gali lean satell ites 
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Monday, March 14, 1983 

IRRADIATION EFFECTS 

I :30 p.m. Gi lruth 206 

Englert P. Theis S. Reedy R. C. Arnold J .  R. 
On the production of cosmogen1c nuclldes by high-energy secondary 
particles: Simulation experiments with beam stop neutrons 

Michel R. Stuck R. 
On the contribution of primary GCR-particles to the production 
of cosmogenic nuclldes In meteorites 

Norris T. L. Gancarz A. J .  Rokop D .  J .  Thomas K .  W. 
Half-life of 26Al 

Herpers U .  Englert P .  26A1-productlon rates and 53Hn/26Al production rate ratios in
non•antarctic chondrites and their application to bombardment 
histories 

Nishiizumi K. Arnold J. R. Elmore D. Ma X. Z. Gove H. E. 
BrlSSfud I .  

ijCl depth profile I n  Apollo 15  drill core 

Nishlizumi K. Arnold J. R .  Klein J .  Middleton R. 
Measurements of 26Al In Apollo 15 dri l l  core using accelerator 
mass spectrometry 

Klein J. Middleton R. Raisbeck G. M. Yiou F. Langevin Y. 
2'Al measurements in Individual lunar grains 

Raisbeck G. M. Ylou F. Klein J. Middleton R. Yamakoshi Y. 
Brownlee D .  E .  

26Al and 1ose In deep sea stony spherules; Evidence for 
small parent bodies 

Jull A. J. T. Zabel T. H. Donahue D. J. Fireman E. L. 
Application of accelerator mass spectrometry to the 
measurement of 1�C in meteorites 

Fireman E. L .  
Carbon-14 ages of Antarctic meteorites 

Caffee M. W. Goswami J. N. Hohenberg C. M. Swindle T. O. 
Cosmogenic neon from pre-compaction irradiation of Murchison 
and Kapoeta 

Rao M. N. Hautiyal C. M. Padia  J ,  T .  Venkatesan T. R. 
Confirmation of solar flare neon composition using lunar 
pyroxenes and SCR proton fluxes in last hundred mi l l ion years 

Vu Minh 0. Shukolyukov Yu. A. Scripriic A. Ia. 
A search for Xe isotope anomalies produced by rieutron irradiation 
1n space 

Monday, March 14, 1983 

LUNAR HIGHLAND BRECCIAS 

1:30 p.111. Gi lruth Gym 

Warren P. H. Taylor G. J .  Keil K. Kallemeyn G. W. Wasson J. T. 
Seventh foray: Whitlockite-rich l lthologies, a diopslde-bearing 
troctolltic anorthos1te, ferroan anorthos1tes, and KREEP 

Shervais J. w. Taylor L. A. 
Textural ly-pristine clasts fr0111 Apollo 14: lnlplicat1ons for 
Igneous processes 

Aeschlimann U. Eberhardt P. Geiss J. Groegler N. Jost O. 
Laul J .  C. Marti K. Schmitt R. Taylor J. 

Consortium 67915: Ages and composition of troctolltic anorthos1tes 
and sodic ferrogabbro clasts 

Taylor L. A. Shervais J. w. Laul J. c.
Ancient (v4,2 AE) highlands vofcanism: The gabbronorite 
connection 7 

Simon S. 8. Papike J. J. Shearer C. K. Laul J. C .  
Petrology of the Apollo 11  highland component 

laul J . C .  Papike J. J. Simon S. 8. Shearer C, K. 
Chemistry of the Apollo 11 highland component 

[
Flohr M. K. James O. 8. 

Glasses from consortium breccias 64435, 610l5 and 67975 

Flohr M. K. James 0. 8. 
Characterization of unique norite/gabbro clasts In breccia 67975 

[
Lindstrom M. M. Salpas P. A. 

Geochemical studies of Apollo 16 dfmict breccfas 

Lindstrom M. M. Salpas P .  A, 
Geochemfcal studies of North Ray Crater breccias 

[

Morris R. V. See T. H. Horz F. 
Some evidence concerning the source material of large glass 
objects from the moon 

See T. H. Hijrz F .  Morris R. v .  Blanchard D. Seymour R.S. 
Large glassy objects from Apol lo 16 

McKay D.  s. Wentworth s. J. 
A petrographic survey of regolith brecctas from the Apollo 15 
and 16 collection 

Bischoff A. Stoffler D. Borchardt R. Rehfeldt A.· 
Clast population statistics of fragmental breccias, North Ray 
Crater, Apollo 16: Implications for the Descartes formation 
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Tuesday, March 15, 1983 

DIFFERENTIATED METEORITES 

8:30 a.m. Gilruth 104 

Takeda H. Mori H. Wooden J. L .  Nyquist L .  E .  Delaney J. s. 
Prinz M. 

Comparison of Yamato and Victoria Land polymict eucrites: A 
view from mineralogy and isotopic study 

Delaney J. S. Prinz M. Takeda H .  
The po!ymict eucrites 

Nord G. L . , Jr . 
Moore County meteorite: �etrology and thermal history 

Hewtns R. H, 
Diogenites and related magmas 

Strait 1-1. M . Moore C. 8. Blanchard O. P. 
Chemical variations in the Bishopville enststite achondrite 

Jones J. H. Boynton W. V. 
Experimental geochemistry in very reducing systems : Extreme 
REE fractionation by ill'll\isc1ble sulfide l iquids 

Prinz M. Nehru C . E. Delaney J. S. Weisberg M. 
Si l icates in !AB and IIICO irons, winonaites, lodranites and 
Brachina: A primitive and modified-primitive group 

Sellamuthu R. Goldstein J. I .  
Experimental study of segregation i n  plane front solidification 
and its relevance to iron meteorite solidification 

McKinley S. G. Scott £. R .  O. Keil K. 
Chondrules in enstatite chondrites - nature and source of enstatite 

Smith J. V.  
Diverse textures and pyroxene chemistry i n  enstatite chondrites: 
Mechanical accretion of porphyritic chondrules 

Rambaldi E. R. Rajan R. S. Wang 0. 
Chemical and textural study of Qingzhen, a highly unequilibrated 
enstatite chondrite 

Rubin A. E.
The Adhi-Kot enstatite chondrite brecci a  and implications for 
the origin of sil ica-rich clasts and chondrules 

Wark O. A. 
A relationship between carbonaceous (CV) and enstatite 
chondrites 

Tuesday, March 15, 1983 

IMPACT CRATERING: FIELD AND LABORATORY STUDIES 

8 :30 a.m. Gi lruth 206 

Dressler B. 0. 
Breccias in the footwal l  of the Sudbury impact structure -
Terrestrial equivalents of lunar breccias? 

French 8. H. 
Bushveld igneous co�lex, South Africa: Absence of shock
metamorphic effects after an extensive search 

Grieve R. A. F .  
The impact cratering rate i n  recent time: A reappraisal 

Boslough M. 8. Ahrens T. J .  
Shock-melting and vaporization of anorthosite and implications for 
an impact-origin of the moon 

Lambert P .  Grieve R. A. F. 
Shock experiments in shocked rocks from Lake Mistastin 

Lange M. A.  Ahrens T. J .  
Shock-induced CO2-production from carbonates and a proto-C02-
atmosphere on the earth 

Frediksson K. Glass B. P. 
Hicro-irghizites from a sediment sample from the Zhmanshin impact 
structure 

Horz F. Fechtig H. Janicke J. Schneider E. Kuzcera H. 
The chemistry of projectile residue in experimental microcraters 

Janmes C. Stijffler o. Bischoff A. Reimold W. U. Gault D. E .  
Reduction of Si02 to Si  and metallurgical transfonnations in Al 
by hypervelocity impact of Al-projectiles into quartz sand 

Kochemasov G. G .  
The Congo craton : An old impact structure? 

Burek P. J. Arne th J. O.  
KIT-environmental changes: Lattengebirge/SE-Gennany 

Hale w. S. 
Central structures in martfan impact craters: Morphology, 
morphometry and implications for substrate volatile distribution 
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Tuesday, March 15, 1983 

ISOTOPIC ANOMALIES IN EARLY SOLAR SYSTEM MATTER 

8:30 a.m. Gilruth Gym 

Lewis R ,  S. Anders E ,  Swart P .  K .  Grady M .  M. 
Pi l l inger C. T. 

Isotopically anomalous carbon in the Murchison meteorite 
and its association with noble gas components 

Wright I .  P. Norris S. J. P i l l inger C. T. Lewis R. S. 
Anders E. 

Light nitrogen , its c�osition, association and location in 
the Allende and Murchison meteorites 

Swart P. K. Grady M. M. Norris S. J. Wright I .  P. 
Pi 1 1  i nger c. T. 

Carbon and nitrogen studies of carbonaceous and unequil ibrated 
ordinary chondrites 

Lewis R. s. Anders E. Shimamura T. Lugmair G. W. 
Search for isotopic anomalies correlated with CCF xenon I ,  Barium 

Rajan R. S. Melcher C. L. Faragalla S. Mendenhal l  M. H. 
Tombrello T. A. Sloan A. P.  Brown L. 

A new method to determine the isotopic composition of oxygen on 
a microsca le 

Nagasawa H. 
Diffusion cofficient of O in melil ite: Implication to the thermal 
history of Allende CAI 

Clayton R. N. Mayeda T. K. Hutcheon I. o. Molini-Velsko C. 
Grossman L. El Goresy A. 

New "FUN" Inclusions from Allende 

Frick u .  Becker R. H, Pepin R. O. OesMarais o. J. 
Carbon, nitrogen and xenon components in the Allende carbonaceous 
chondrite 

Prombo C. A. Clayton R. N. 
Nitrogen isotopes in iron meteorites 

Meeker G. M. Armstrong J. T. Wasserburg G. J. 
Petrography of WA, a well-known CAI from the Al lende meteorite 

Armstrong J. T. Wasserburg G. J. 
Mg isotopic systematics in the Al lende inclusion WA: PANURGE takes 
a second look 

Hutcheon I .  D. Steele I. M. Wachel O. E. S. Macdougall J. O. 

Phinney D. 
Extreme Mg fractionation and evidence of Ti isotopic variations 
in Murchison refractory inclusions 

Molini•Velsko C. Mayeda T. K. Clayton R. N. 
Silicon isotopes in components of the Allende meteorite 

Tuesday, March 15, 1983 

BIG BASALTS ANO SMALL GLASSES 

1:30 p.m. Gi lruth 104 

Binder A. B. 
A critical review of the evidence concerning the depth of 
the mare basalt magma source region 

Drake M. J. 
Geochemical constraints on the origin of the moon 

Herbert F. 
On the early fractionation of the lunar crust 

Hess P. C. 
Plagioclase suspensions and the origin of the mare basalt 
source regions 

Kochemasov G. G. 
Near-surface contact formation of the lunar high-Ti basalt 
magma: Is there a resembling process on the earth? 

Rutherford M. J. 
Phosphorus partitioning between silicate-Fe metal and sulfide 
melts: Implications for sulfide or metal fractionation on 
the moon 

Spudis P. 0. Schultz P. H. 
Some geochemical and geophysical implications of very old and 
very young lunar mare volcanism 

[

Delano J. W. Lindsley O. H. 
Mare volcanic glasses from Apollo 17 

Delano J. w. Lindsley D. H . 
Indigenous lunar volatiles in mare volcanic glass 

Basu A. 
Size-coqiosition relationships in green and orange lunar 
glasses 

Greegor R. B. Lytle F. W. Ewing R. C. Keil K. 
Preliminary investigation of Ti-site geometry in lunar volcanic 
and impact glasses by x-ray absorption spectroscopy 

Takeda H. Miyamoto M. Ishii T. 
Mineralogical comparison of lunar and chondritic vesicular melt 
breccias 
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Tuesday, March 15, 1983 

IMPACT MECHANICS: THEORY ANO EXPERIMENTS 

1 :30 p.m. Gilruth 206 

,tk>lsapple K. A. 
On the existence and implications of coupling parameters in 
cratering mechanics 

Schmidt R. M. Pi�kutowski A. J. 
Development of the quarter-space technique for cratering 
experiments on a centrifuge 

Schmidt R. M. 
Strength-gravity transition for impact craters in wet sand

Austin M. G. 
Cratering motions and material descriptions for prairie flat/ 
dial pack surface-burst explosion craters in wet. unconsolidated 
alluvium 

Schultz P. H. Gault 0. E. 
High-vetocity clustered impacts: Experimental results 

Housen K. R. 
Crater ejecta scaling laws

Matsui T. Waza T. 
Destruction of rocks by low velocity impact 

Davis O. R. Chapman C .  R. Greenberg R. Weidenschi l ling S. J. 
Asteroid collisions; Effective body strength and efficiency of 
castrophic disruption 

Grun E. Zook H. A. Fechtig H. 
Collisional balance of the meteoritic complex 

Squyres S. W. Sagan C. 
Ballistic diffusion on planetary satell ites 

Pinet P. Cazenave A. 
Impact distribution of early geocentric moonlets on the moon 

Gaffney E .  S. Brown H. K. Cheney J. A. 
Explosion craters in ice at large scaled yields 

Croft S. K. Ladbury R. 
On the origin of pal impsests on icy satellites 

Tuesday, March 15, 1983 

ISOTOPIC ANOMALIES IN EARLY SOLAR SYSTEM MATTER I I  

1 : 30 p.m. Gilruth Gym 

Chen J .  H. Wasserburg G. J. 
The abundances of Ag and Cd isotopes in iron meteorites 

Chen J. H. Wasserburg G. J .  
The least radiogenic Pb in  iron meteorites 

Lugmair G. W. Shimamura T. Lewis R. S. Anders E .  
146Sm was alive and kicking fn  Al lende; Isotopic abundance 
patterns in Al l .  residues. I I .  Nd, Sm and Sr 

Poths H. Schmitt-Strecker S. Begemann f .  
On the isotopic coqiosition of meteoritic ruthenium 

Hinton R. W. Long J. V. P. Fallick A. E .  P i l l inger C. T. 
Ion microprobe measurement of D/H ratios in meteorites 

Yang J. Epstein s. 
The relevance of hydrogen on the origin of meteorites 

Wasson J. T. Shirley o. N. 
0-1sotope anomalies: Interpretation in terms of presolar solid 
and gas components and nebula fractionation processes 

Clayton R. N. Mayeda T. K. Olsen E. J. Prinz M. 
Oxygen isotope groups in iron meteorites 

Srinivasan B. Lumpkin G. R. di Brozolo R. F. 
Lewis R. S. 

Search for extinct actinides in meteorites through studies of 
noble gases in mineral separates from Allende 

Bernatowicz T. J .  Podosek F .  A. Honda M.  Kramer F.  E. 
Xe on shales: The "plastic bag• experiment 

Manuel O. K, Hwavng G. 
Information of astrophysical interest in the isotopes of solar 
wind implanted noble gases

Thiemens M. H. Heidenreich J . E . ,  I I I  Lundberg L. 
Photochemical production of isotopic anomalies in the early 
solar system 

Kerridge J .  f 
lnterste ar origin of organic matter in meteorites 
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Wednesday, March 16, 1983 

VENUS HERE WE COME! 

8:30 a.m. GI lruth 104 

Head J. W. C�bel l  0. B. Peterfreund A. R .  Zisk S. A. 
Geology of Maxwel l  Montes, Venus 

Head J. W. Peterfreund A. R. Campbel l  D. 8. Zisk S. A.
Characteriiation of the banded terrain In Akna and Freyja 
Montes, Venus 

Sol0111on s. c. Head J. w. 
Venus banded terrain: Evaluation of tectonic models for the 
origin of banding 

Ehmann W. J. Head J. W. 
Aphrodite Terra, Venus: Characteristics of geologic provinces 

Greeley R. Wi l liams s. H. Marshal l  J. R. Wtlite B. R .  
Iversen J. D. Leach R. N .  Pollack J. B. 

Venus: Preliminary wind tunnel simulations of Aeolian processes 

Garvin J. B. Head J. W. Zisk S. Pettengi l l  G. 
Venus global radar roughness: A preliminary analysis 

Pettengi l l  G. H, Ford P. G. Noiette S. D. 
Venus: Evidence for high dielectric constants in elevated regions 

Stephens S. K. Solomon S. C. Head J. W. 
On the age of Venus highland topography: Constraints from the 
viscous relaxation of relief 

Morgan P. Phillips R. J. 
Hot spot heat loss, thennal lsostasy and gravity on Venus 

Masursky H. 
Venus - Tectonics and volcanism based on latest Pioneer Venus 
and Venera data 

Florensky C. P. Nikolaeva O. V .  Proni n  A.  A.  Chernaya I .  M. 
Tyuflln Yu. s. Basl levsky A. T. Kryuchkov v. P. Kusmin R. O. 
Selivanov A. S. Naraeva M. K. Ronca L . B. 

Lithification and disintegration on the surface of Venus 

Barsukov v. L. Khodakovsky I. L. Volkov V. P .  Sidorov Yu. I ,  
Borisov M .  V .  

The mineral colf4'.)osit1on of rocks at the landing sites of Venera 13 
and Venera 14 descending modules: Thermodynamic calculations 

Surkov Yu. A. Moskalyeva L. P. Scheglov O. P. Gromov V. V .  
New data on the composition, structure and properties of Venus 
rocks obtained by Venera-13 and Venera-14 

Wednesday, March 16, 1983 

LUNAR REGOLITli AND ASTERIODS 

8:30 a.m. Gi lruth 206 

Housley R. M.
Lunar regolith evolution 

McKay o. S. Basu A. 
The production curve for agglutinates In lunar soils 

Eugster O. Geiss J. Grogler N. 
Dating of early regolith exposure and the evolution of trapped 
�0Ar/36Ar with time 

Norris S. J. Swart P. K. Wright I ,  P. P i l l inger C. T. 
Is carbon in the ancient solar wtnd tsotop1cally l ight? 

Kordesh K. 
COl11)aratlve Fourier grain shape analysis of meteoritic breccias 
and lunar soils 

Roush T. L .  Singer R. 8. 
The effect of thennal variations on reflectance spectra of mafic 
minerals 

King T. V. V. Gaffey M. J. King E . A. 
Spectral reflectance measuremennts and surface characteristics of 
meteoritic condensates from solar furnace experiments 

Gaffey M. J. 

The asteroid (4J Vesta: Rotational spectral variation�, 
surface material heterogeneity, and implications for the origin 
of the basaltic achondr1tes 

McFadden L . A. Gaffey M. J. McCord T. B, 
Spectral reflectance of near-earth asteroids ; Impl ications for 
co�osltion, origin and evolution 

Helin E. F. Harris A. w. Young J. w. Tedesco E. F. Lebofsky L . A. 
Tholen O. B1nzel R. P. Hulkower N. D. 

A new earth-approaching asteroid, 1982XB 

Wood C, A. 
Searching for comet cores among Apollo/Amor asteroids 

Langevin Y. 
The new European project for the exploration of asteroids: Agora 
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Wednesday, March 16, 1983 

LUNAR AND METEORITE CHRONOLOGY 

8:30 a.m. Gi lruth Gym 

Jessberger E.  K .  
�0Ar-36Ar dating of North Ray Crater ejecta. I .  

Spangler R. R. 
39Ar-�0Ar ages for the Apollo 15 green and yellow glasses 

Walsh T. M. Huston T .  J .  Lipschutz M .. E .  
Mobile trace elements i n  shocked chondrites: Variations with 
petrology and �0Ar/39Ar ages 

Nyquist L. Shih C.-Y. Bansal B. Wiesmann H. Wooden J. 
Formation of a lunar granite 4.1 Ae ago 

Coq,ston W. W i l l iams I .  S .  Meyer C. 
U-Pb geochronology of zircons from breccia 73217 usin� a 
Sensitive High 111ass-Resolution Ion Microprobe (SHRIMP) 

Fujimaki H. Tatsumoto M. Unruh D. M. 
Lu-Hf systematics of lunar and terrestrial basalts 

Nakamura N. Tatsumoto M. Ludwig K. R. 
Appl 1cabi l ity of La-Ce systematics to planetary samples: 
Preliminary results and evaluation 

Macdougall J. O. Lugmair G. W. Kerridge J. F .  
Are Orgueil carbonates conteff1)orary with parent body formation? 

Crabb J. 

On the siting of noble gases in silicate inclusions of the 
El Taco iron meteorite 

SWindle T. D. Caffee M. w. Hohenberg C. M. 
Xenon in irradiated chondrules 

Woolum D. S. Burnett D. S .  Maggiore C .  J. Benjamin T. M. 
REE fractionation in St. Severin phosphates: l111Pl ications for 
Pu-REE coherence 

Mark H .  

Wednesday, March 16, 1983 

PLENARY SESSION - RETURN TO THE MOON 

1 :30 p.m. Building 2 Auditorium 

Keynote address 

Mueller G. 
A giant foothold for mankind 

Coleman P. J. 
Scientific Investigations of the Moon 

Haskin l. A. 
Material resources of the moon 

Davis H. P .  
Lunar oxygen impact upon STS effectiveness 

Chandler P .  P .  
To the moon and beyond :  policy considerations 

Mendell W. W. Duke M. B. 
Why are you talking about a manned lunar base now when the 
Shuttle fleet needs a fifth orbiter, when the space station 
project is sputteri,ng, when planetary exploration has l\ad no 
new start since 1978, when the Japanese are pushing for world 
leadership 1n technology, when the Soviets and the Europeans 
are challenging American preeminence in space, and when video 
games are corrupting our youth? 

Wednesday, March 16, 1983 

PROSPECTS FOR PLANETARY EXPLORATION 
{Joint Session with The Planetary Scoiety) 

8:00 - 10:00 p.m. Building 2 Auditorium 

The prospects for future planetary programs wi l l  be discussed. A 
brief discussion of what might fonn the pacesetting objectives for 
future missions, wi l l  be followed by panelists who wi l l  then talk on 
short-term, medium-term and long-term prospects. The short-term is 
the FY 1984 budget. Medium-term wi l l  cover Implementation of Solar 
System Exploration Conmittee recommendations. Long-term includes 
potential new goals for planetary exploration. 
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Thursday, March 17, 1983 

METEORITES FROM THE EARTH' S  MOON 

8:30 a.m. Gi lruth 104 

Cassidy w. A. 
Prospects for future meteorite recoveries on the Antarctic ice 
sheet 

Melosh H, J. 
Impact ejection, spallation and the origin of certain meteorites 

Gault D. E .  
The terrestrial accretion of lunar material 

Mayeda T. K. Clayton R. N. 
Oxygen isotopic coqiosition of ALHA 81005 

Bogard D. D. Johnson P. 
Trapped solar gases in the ALHA81005 lunar(?) meteorite 

Warren P. H. Taylor G. J. Keil K. 

Regolith breccia ALHA 81005: Evidence of lunar origin, and nature 
of pristine and nonpristine clasts 

Drake M. J. 
Meteorite from the lunar terrae: Preliminary petrology of 
ALHA 81005,9 

Kal lemeyn G. W. 
ALHA81005: A new sample from the lunar highlands? 

Evans J. c. Reeves J. H. 
Aluminum•26 content of ALHA 81005 

Thursday, March 17, 1983 

SOLAR SYSTEM DE•EVOLUTION 

8:30 a.m. Gilruth 206 

Cameron A. G. W. Mercer•Smith J. A. 
Behavior of the sun during growth from the primitive solar 
nebula 

Trivedi B. M. P. 
Mass loss from proto-Sun: Formation and evolution of the 
solar nebula 

Boss A.  P. 
On the formation of the presolar nebula from a multiple 
protostellar system 

Hood L .  L. Sonett C. P. 
A survey of astronomical evidence relating to the possibil ity 
of an early solar origin for meteoritic paleomagnetism 

Nuth J, Donn B. 
Nucleation theory is  not applicable to the condensation of 
refractory grains in the primitive solar nebula 

Wood J.  A. 
Formation of CAi ' s  and chondrules in the nebular shock front 

Taylor S. R .  
Elemental fractionation in the solar nebula and planetary 
compositions: A •predestination• scenario 

Wi lken1ng L. L.  

Chondrule compositions and the accretion of chondrites 

Larimer J. w. Bartholomay H. A. 
Gas•dust fractionation and the origin of chondritic meteorites 
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Thursday, March 17, 1983 

MARS: FRACTUR£S AHO FLOWS 

8:30 a.m, Gi lruth Gym 

Seyfert C. K. 
!""act-generated plume traces on Mars 

Maxwell T. A. 
Identification of tectonic trends In the polar regions of the 
inner planets: Preliminary results for the moon and Mars 

Chicarro A. Schultz P. H. Masson P. 
8asln control of ridge patterns on Mars 

�atters T.  R. Maxwel l  T. A. 
L ithospheric thickness based on volcano spacing in the Thars ls 
region of Mars 

Roth L. E. Saunders R. S. 
Rheology of the Arsia Mons lava flows 

Golombek M. P. Phillips R. J .  
Tharsfs fault sequence as a test of a deformation mechanism 

Lucchftta 8. K. 
Ice-lubricated flow in martian fretted channels, and implications 
for outflow channel processes 

Runyon c. J. Golombek M. P .  
Martian grabens and permafrost thickness on Mars 

Jons H.-P. 
Large-scale permafrost melting and the origin of mega-aureols 
on Mars 

Tanaka K. L. 
Flood-lava model for the Olyq,us Mons aureole deposits 

Witbeck N. E. Underwood J. R . ,  Jr, 
Evidence of ancient fluvfal activity alon� the plateau-plains 
boundary in NW mare acidalium quadrangle (MC-4), Mars 

Clegg R. H. Frey H. 
Morphometric analysis and the origin of martlan tributary 
networks 

Thursda_y, March 17, 1983 

METEORITES FROM MARS 

1:30 p.m. Gi lruth 104 

Singer A. V ,  
The effect of an impact-generated gas cloud on the acceleration 
of so 1 id ejecta 

O'Keefe J, O. Ahrens T. J ,  
Constraints on the Impact-on-Mars origin of SNC meteorites 

Swift H. F. Clark 8. C. 
Mechanism for crater debris escape from planetary-s ized bodies 

Nyquist L. E .  
The obl ique impact hypothesis and relative probabil ities of lunar 
and martian meteorites 

Clarie. 8. C. 
Correspondence of shergottites and martian fines 

Bogard o. O. Johnson P. 
Martian atmospheric gases trapped in the EETA79001 shergottite? 

Smith J. V. Steele I. M. 
Pre-terrestria1 alteration of achondrite 77005: Effect of martian 
volatiles? 

Burghele A. Dreibus G. Palme H.  Ranmensee W. Spettel B. 
Weckwerth G. lfanlc.e H. 

Chemistry of shergottites and the Shergotty parent body (SP8): 
Further evidence for the two c0111)onent model of p lanet formation 
of planet formation 

Smith M. R. Schmitt R. A. 
Petrogenesis of shergottites 

Fallick A. E .  Hinton R. W. Mattey O. P. Norri s  S. J. 
Pfll inger C. T. Swart P. K. Wright I. P. 

No unusual coq,ositions of the stable isotopes of nitrogen, carbon 
and hydrogen In SNC meteorites 

Nehru C. E. Prinz M. Delaney J. S. Orelbus G. Pa1me H. Wanke H. 
Brachina: A new type of meteorite, not a chassignite 

Pell as P. Crozaz G. 
Where does 8rachina come from? 

Ott U. Begemann F. Lohr H. P. 
Noble gases in the Brachina and Chasslgny meteorites 
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Thursday, March 17, 1983 

COSNIC DUST ANO COMETARY PARTICLES 

1130 p.m. Gi lruth 206 

Kordesh K. M. Mackinnon I .  0. R. McKay D.  S. 
A new classification and database for stratospheric dust 
particles 

Bradley J. P. Brownlee D. E .  
Mineralogy and crystal chemistry of CP micrometeorites 

Brownlee D. E. Wheelock M. Bradley J. P. 
The relative frequency of S111all CI meteoroids 

Christoffersen R. Buseck P . R. 
Mineralogy and microstructure of some C-type interplanetary dust 
particles as determined by analytical electron microscopy 

Rietmeijer F .  J. Mackinnon I .  D .  R. 
Scanning electron microscopy of condensation related minerals: The 
BJurbole meteorite 

Yamakosh i K. 
Chemical c011'4)ositions of •chondrite spherules• from deep sea 
sediments using instrumental neutron activation analysts 

Nogami K. 
Change of elemental composition of the iron meteorite by artifical 
ablation process 

Mukai T. Fechtig H. 
Packing effect of fluffy cometary particles 

Fraundorf P. Patel R .  I .  Sanford S. A. Walker R. M. 
Laboratory infrared spectroscopic measurements of interplanetary 
dust particles and c01q>arison with astronomical observations of 
comet dust 

McDonnell J. A. M. Carey W. C. Dixon D. G. 
Cosmic dust collection and analysis using the capture cell technique 
on space shuttle flight STS-3/0SS-l 

Tsou P.  Brownlee D. Albee A. 
Sample col lection on comet flybys 

Bibring J.-P. Borg J .  Langevin Y. Rocard F .  Vassent B. 
The •c.O.M.E.T.• experiment (Collecte en Orbite de Matiere 
ExtraTerrestre) 

Fr"""<lnrf P. Lindstrom D. Pafler N. Swan P. Walker R. 
Zinner E. 

Rapid erosion of plastics In 11ear-earth orbit and a means of 
prevention 

Thursday, March 17, 1983 

EARLY CRUSTAL GENESIS 

1:30 p.m. Gi lruth Gym 

Walker D. 
A c�arison of lunar and terrestrial early crust formation 

Shirley D. N. 
SCCRV revisited - Possible evidence for a partially molten 
magma ocean 

Rice A. 
Macro- and mtcrosegregation in a solidifying lunar magma ocean 

Spetzler H. 
Rock property measurements appropriate to planetary crusts 

Taylor S. R. McLennan S. M. McCulloch M. T. 
Geochemistry of loess and continental crustal composition 

Mclennan s. M. Taylor S. R. 
Geochemistry of Archean sedimentary rocks and the nature of 
the Archean crust 

Walsh M. M. Lowe o. R. 
Fi lamentous microfossils from the 3.1-3.� bil l ion-year-old 
Swaziland Supergroup, Barberton Mountain Land, South Africa 

Salpas P. A. Hask In L .  A. McCall um I. S. 
C�osltions of samples from traverses of Stillwater anorthosltes 
AN-I and AN-II  

Phinney W. C. Morrison D .  A. Maczuga D. E. Ashwal L. D . 
Evidence for early formation of anorthosite in the evolution of 
Archaen greenstones at Pipestone Lake, Manitoba 

Longhi J. Wooden J. L. 
High-K komatilte dikes from the Beartooth Mts. 

Henry D. J. Wooden J. L .  Mueller P. A. Mogk o. w. 
Archean tectonics: Evidence fr0111 the Beartooth Mountains, Montana 

Morgan P. 
Hot spot heat loss and tectonic style on Venus and in the eartl'l'S 
Archean 
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Thursday, March 17, 1983 

FUTURE LUNAR PROGRAMS 

8:00 p.m. 61 lruth Gym 

Burke J .  D .  
Toward a lunar renaissance 

Arnold J. R. Coleman P. J. Criswell D. R. Platt J. 
Lunar sciences ana reso�rces 

Gelfand E .  M. Baker D. N. Heiken G. H. 
Electronic upsets and the use of lunar resources 

Criswell D. R. 
A transportation and supply system between low earth orbit 
and the moon which util izes lunar derived propellants 

Evans D. J .  
Building a lunar laboratory: A multidisciplinary honors study 

Angelo J .  A. Buden D. 
Lunar base requirements 

Wi l l iams R .  J. 
Enhanced production of water from i lmenite: An experimental test 
of a concept for producing lunar oxygen 

Agosto W.  N .  King E. A. 
In situ solar furnace production of oxygen, metals and ceramics 
from lunar materials 

Chalmers J. H. , Jr. Mace M. L . ,  Jr. Greenberg S. o. Lawrence £. c. 
Martin R. R. 

Interaction of human alveolar macrophages with lunar soil 

Bluth 8. u. 
From Antarctica to the Moon: The question of extrapolation 

Wi lhelms D. E .  
Future umnanned lunar spaceflights 

Goldman N. C. 
The politics of returning to the moon: ls 2007 a reasonable 
target? 

Goldman N. C .  
The international law and politics of moon settlements 

Mendell W. W. 
A manned lunar base and the NASA budget - ls there room for 
another pig In  the python? 

Friday, March 18, 1983 

CALCIUM-ALUMINUM-RICH INCLUSIONS 

8:30 a.■. Gilruth 104 

Bischoff A. Keil ,:. 
Ca-Al-rich chondrules and inclusions in ordinary chondrites: 
Evidence for a related genesis of ordinary and carbonaceous 
chondrltes 

Cohen R. E .  Kornacki A. S. 
Phyllos l l icates in refractory Inclusions in the Mokoia CJ(V) 
chondrlte 

El Goresy A. Paliae H. Yabuki H. Nagel K • . R4111dohr P.  
A refractory inclusion from the Essebi (CM2) carbonaceous 
chondrite 

Bunch T .  E .  Chang S .  
Al lende dark inclusions: S4111Ples of primitive regolith$ 

Paque J. M. Sto lper E .  
Experimental evidence for slow cooling of type 8 CAis from 
a partially ■olten state 

MacPherson G. J .  Paque J. M. Stolper E .  Grossman L. 
Reverse zoning In meli l 1te and crystal l ization sequences In 
Al lende Type B Ca-Al-rlch inclusions 

Kornacki A. S. Cohen R. E. 
The nature of "coarse-grained" CAi " s  

Wark o .  A .  Boynton w .  V.  
The Scorpion, a novel spinel-hibonite-4el i l fte inclusion In the 
Al lende meteorite 

Stolper E .  [hinger P .  
The color of meteoritic h1bon1te: An indicator of oxygen 
fugacity 

Fegley 8 . ,  Jr. Kornackl A. S. 
The geochemical behavior of refractory noble metals and l ithoph11e 
trace elements 1n  CAI ' s  

Nagata T .  Funaki M. 
Paleomagnetic re-examination of the Allende carbonaceous chondr1te 
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Friday, March 18, 1983 

LUNAR GEOLOGY: THE VIEW FROM EARTH 

8:30 a.m. Gilruth 206 

Binder A. 8. Gunga H.-c. 
Evidence for an initially totally molten moon: Young thrust fault 
scarps in the highlands 

Sharpton V. L. Head J. w. 
Tectonic origin of mare ridges: Evidence from basalt straigraphy 
in Mare Imbrium 

Golombek M. P. 
Fault type predictions from stress distributions on planetary 
surfaces: Importance of fault initiation depth 

Schultz P. H. Spudis P. D. 
The beginning and end of mare volcanism on the moon 

Pieters C. M. 
Composition of the upper lunar crust: Preliminary results 
from near infrared reflectance data 

Hawke B. R. Lucey P. G. McCOrd T. B. Pieters C. M. 
Head J. w. 

$pectral studies of the Aristarchus region : Implications 
for the composition of the lunar crust 

Haljl(e 8. R. Bell J. F, 
Spectral reflectance studies of dark-haloed impact craters : 
Implications for the composition and distribution of ancient 
lunar basalts 

Schonfeld E. 8ruckenthal E. A . 
High spatial resolution Mg/Al maps of large areas of the moon 

Pike R. J. 
Large craters or small basins on the moon 

Spudis P. O. 
The excavation of lunar multi-ring basins: Additional results 
for four nearside basins 

Ni l helms D. 1-£. 
Effects of the Procellarum 6asin on lunar geology, petrology, 
and tectonism 

Whitford-Stark J. L. 
Frigoris revisited 

Cisowski S. H. Ful ler M. 
Lunar s�le magnetic stratigraphy 

Friday, March 18, 1983 

EVOLUTION OF THE TERRESTRIAL PLANETS 

8:30 a.m. Gi lruttl Gym 

Anderson D. L. 
Chemistry of the primitive mantle 

Turcotte D. L. Emerman S. H. 
Mechanisms of early planetary differentiation 

Lange M. A. Ahrens T. J. 
Bounds on the homogeneous accretion of the Earth 

Ringwood A. E .  
Geochemical relationships between the earth 's core and mantle 

Brey G. W'anke H. 
Partitioning of Cr, Mn, V and Ni between Fe melt, 
magnesiowuestite and olivine at high pressures and te�eratures 

Ranmensee w. Palme H. W'anke H. 
fxperimental investigation of metal-si l icate partitioning of 
some lithophile elements (Ta, Mn, V, Cr) 

Wanke H. Dreibus G. Palme H. Ranmensee w. Weckwerth G. 
Geochemical evidence for the formation of the moon from material 
of the earth 's  mantle 

Newsom H. E. .Palme H. 
The depletion of molybdenum in the earth, moon, and in the eucrlte 
parent body 

Morgan J. W. Baedecker P. A. 
Elemental composition of sulfide partfcles from an ultramaffc 
xenolith and the siderophi le element content of the upper mantle 

Hurrel l  M. T. Heuser W. R.  Burnett D. S. 
Partitioning of potassium and uranium between fe-FeS and sil icate 
l iquids 

Thompson A. c. Stevenson D. J. 
Two-phase gravitational instabil ities in thin disks with 
application to the origin of the moon 

Hobbs B. A. Sonett C. P. Hood L. L .  Herbert F.  
A new upper bound for the radius of a highly conducting lunar 
core using inverse theory 
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Mort H. Takeda H. 

March 14-18, 1983 

POSTER SESSION 

Registration Area 

Defonaatton of olfvfne fn the Antarctic ureilites, Allan Hil ls  
77257 and 78262 

Bfanchf R.  Pozio S. 
Observations of craters with domed central ptt on Ganymede 

Steffy D. A. 
The Mars geoscience cl tmatology orbiter 

Byerly G. R. Lowe D. R.  Nocita B. W. Rans0111 B. L .  
Apparent volcanic cycles i n  the Archean Swaziland Supergroup, 
Barberton Mountain Land, South Africa: A result of non-magmatic 
processes 

De Hon R. A. 
concordant crater floor elevations on the moon 

Wright-Clark J. &oles 6. 6. 
Structural fabric elements observed fn Leoville (CY3) 

Hood L. L. Lin R. P. Metzger A. E .  
A correlative study of orbital electron reflectance and gamma 
ray data wJth surface geology on the south-central lunar far side 
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