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PLANETARY ExploRATiON ThROUGh 
YEAR 2000 OuTliNEd 

On the basis of a two-year study, the NASA Solar 
System Exploration Committee (SSEC) has published 
Its recommendations for a core program of low
and moderate-cost planetary missions to be flown 
through the remainder of this century. 

The program was discussed by Drs. David Morri
son. Geoffrey Briggs, and William Kaula at the spe
cial session of the 14th Lunar and Planetary Science 
Conference. chaired by Louis Friedman of the Planet
ary Society. A summary of the committee's report 
has been published in a 29-page booklet distrib
uted by the Government Printing Office. (See New 
Publications this BULLETIN for information.) 

In addition to fundamental solar system explora
tion. the committee has added a new goal for the 
program. the preliminary assay of near-earth resources 
on the moon and earth-crossing asteroids. 

To accomplish these goals. the committee pro
poses a number of innovative strategies and man
agement techniques to maintain high quality 
science while simultaneously reducing costs. This 
new approach to the program includes using deriva
tives of commercial. earth-orbital spacecraft for 
inner planet missions (Planetary Observers) and a 
new modular spacecraft named the Mariner Mark 
II. which can be reconfigured for a variety of mis
sions to the outer planets. comets and asteroids. 

The first four proposed missions are: 
Venus Radar Mapper To be launched in 1988. 

this mission will provide a radar map of the cloud-
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enveloped surface, with a resolution of approx
imately one kilometer. equivalent to that carried 
out by television cameras aboard the first Mars orbi
ter, Mariner 9. The spacecraft. which has been 
derived from the more complicated and expensive 
Venus Orbiting Imaging Radar Mission (VOIR). also 
will carry a radar altimeter to provide topographic 
information, and a gravity sensor. Venus Radar 
Mapper (VRM) has been presented to the Congress 
as a new start in FY 1984. 

Mars Geosclence/Climatology Orbiter This mis
sion. recommended for launch in 1990. would be 
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the first to use the new Planetary Observer space
craft. Its purpose is to orbit Mars for one Martian year 
( approximately two earth years) with a variety of 
sensors. gathering tnformation on the planers sur
face composition, magnetic field (if any), and sea
sonal cycles of carbon dioxide, water and dust that 
interact between the surface and atmosphere. 

Comet Rendezvous/ Asteroid Flyby The new space
craft. Mariner Mark II. is recommended to rendez
vous with a short period comet as it approaches the 
sun then recedes into deep space. The spacecraft 
would carry cameras and remote sensing instru
ments to study the gas and dust boiling off the 
comet's nucleus, plus sensors to directly measure 
the gas and dust composition. Three suftable targets 
have been identified-comets Enke, Tempel 2 and 
Honda-Mrkos-Pajdusakova (HMP)-which could be 
encountered in the mid-1990s after first flying by a 
Mainbelt asterord. 

Titan Probe/Radar Mapper Proposed for launch 
somewhere between 1988 and 1992. this mission 
would examine the unique, orange-colored atmo
sphere that shrouds Saturn's largest moon and its 
mysterious surface-which ls cold enough for 
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methane to form pools or possibly oceans. It would 
parachute a package of instruments through the 
atmosphere and use the probe carrier to send back 
radar images of the surface. The mission, if upgraded, 
would also employ a full-scale Saturn orbiter to 
study the planet's atmosphere, magnetosphere, 
satellites and rings. The combined probe/orbiter is 
considered on excellent candidate for international 
cooperation. 

Other missions such as the return of samples from 
Mars and comets, rovers exploring the Martian sur
face. and a buoyant station floating in Titan's atmo
sphere are excluded from the core program because 
of their high cost and technological complexity. 

MARINER MARK II CLASS SPACECRAFT 

Stellar 
E\lolut1on 
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Such advanced missions, which might be mounted 
In an expanded budgetary climate, currently are 
under study. The committee's recommendations for 
this augmented program are scheduled to be released 
at the end of this year. 

Current chairman of the committee is Dr. David 
Morrison, professor of astronomy at the University of 
Hawaii; its Immediate past chairman is Dr. Noel W. 
Hinners, director of Goddard Space Flight Center, 
Greenbelt, Maryland. Dr. Geoffrey Briggs, the new 
director of the Solar System Exploration Division, 
NASA Headquarters, is executive director of the 
committee. 

Several articles describing the work of the Com
mittee can be found in the literature. Aviation Week 
and Space Technology, April 18, 1983, pages 121-
131; Science News volume 123, 1250-1251, April 1, 
1983; and Discover, May, 1983, pages 28-33, are 
among those carrying information on this new plan 
for continuing research in solar system exploration. 
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Mariner Mark II class ·•multi purpose'· spacecraft. This page, (top) 
orbiter craft. solar-array pawered craft, opposite page, flyby/ 
probe craft. 
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XIV,h CoNfERENCE HAilEd A Succus 

The Fourteenth Lunar and Planetary Science 
Conference was held in Houston March 14 -18, 1983, 
under the joint sponsorship of the American Geo
physical Union, Lunar and Planetary Institute, and 
the NASA Johnson Space Center. The program was 
arranged on the basis of abstracts received from 
Principal Investigators in the Lunar and Planetary 

programs by a committee consisting of Co-chairmen 
M. Duke, NASA Johnson Space Center, and R. Phil
lips. Lunar and Planetary Institute; L. Ashwal, Lunar 
and Planetary Institute; D. Bogard, NASA Johnson 
Space Center; M. Cintala, NRC-NASA Johnson Space 
Center; P. Francis. Lunar and Planetary Institute; M. 
Golombek, Lunar and Planetary Institute; D. Henry, 
NRC-NASA Johnson Space Center; D. Heymann. 
Rice University; F Horz. NASA Johnson Space Center; 
P. Jones, Lunar and Planetary Institute; K. Keil, Univer
sity of New Mexico; G. Lofgren, NASA Johnson Space 
Center; D. McKay, NASA Johnson Space Center; P. 
Morgan, Lunar and Planetary Institute; R. Morris, 
NASA Johnson Space Center; L. Nyquist, NASA John
son Space Center; P. Schultz, Lunar and Planetary 
Institute; L. Taylor, University of Tennessee; C. Wood, 
NASA Johnson Space Center. 

The Conference sessions were attended by 525 
scientists representing 11 different countries. 

Abstracts submitted for the Conference were con
sidered by the Program Committee for inclusion in 
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Return to the Moon, Wednesday afternoon session during the X/Vth LPSC. 

Lunar and Planetary Science XIV and/or for oral 
presentation at the Conference. Of the total 
abstracts submitted, 470 were printed, 308 were 
selected for oral presentation, and 26 were selected 
for poster presentation. 

Twenty-two of the abstracts submitted were 
printed in a special supplement. Return to the 
Moon. These papers were presented in a plenary 
session the afternoon of March 16 and during a 
special evening session March 17. 

Abstracts for the sessions on the Antarctic Meteor� 
ites thought to be from the Moon and Mars were 
brought to the conference. These were compiled 
into another special supplement and distributed to 
those who participated in the sessions. Copies of 
these supplements are now available from the LPL 
The Return to the Moon supplement was distributed 
with all requests for Lunar and Planetary Science 
Xr.t. The Meteorite special supplement can be 
obtained by requesting LPI Contribution No. 501 
from the Lunar and Planetary Institute Library ($1.00 
for malling in the United States, Canada and sur
face mailing to all foreign requesters; air malling to 
foreign countries will be $3.00), Please include check, 
money, or postal notes to cover costs. 

Special sessions hetd during the Conference 
included: a meeting of European Planetary Scient
ists convened March 14 by K. Runcorn; a discussion 
session on Cosmic Dust March 14 organized by J. 
Gooding and R. Walker; a plenary session "Return to 
the Moon" March 16 chaired by Gerald D. Griffin, 
Director of Johnson Space Center; a joint session 
with the Planetary Society, "Prospects for Planetary 
Exploration" March 16 organized by L. Friedman; 
and the March 17  evening session "Future Lunar 
Programs" chaired by M. Duke. 

Wednesday evening, March 16 the Third Annual 
LPSC Chili Cook-off was held on the LPl grounds and 
was attended by over 4 25 conference partiolpants 
and their guests. Seventeen chili teams competed 
in the contest and the chili tasting was especially 
welcome due to the cool damp weather. A bar
beque dinner was served and guests were enter
tained by a Dixieland band. The first prize for best 
chili was won by the Peripatetic Parksley Palace 

Personnelwith their Parksley Palace Potable Potion. 
Members of the team were Ian Mackinnon, Chuck 
Lawson, Melissa Strait, Darrell Henry, and Dave Mogk. 

The Proceedings of the Fourteenth Lunar and 
Planetary Science Conference will be published by 
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the American Geophysical Union as a supplement 
to the Journal of Geophysical Research (Red). The 
first supplement will appear in November; the 
second in February. The Fourteenth Proceedings will 
include sample indexes for both the Thirteenth and 
Fourteenth Proceedings and an author index for 
each of the supplements. Although the Proceed
ings will not be distributed to individual subscribers 
to JGR-Red as part of their subscriptions, they will be 
sent to the Library subscribers this year as part of the 
subscription. Next year, the cost of the Proceedings 
will be added to the institutional subscriptions. AGU 
Members may order the set for $20.00 softbound, 
$35.00 hardbound. For all others the price will be 
$70.00 softbound. $100.00 hardbound. Orders should 
be sent directly to the American Geophysical Union, 
2000 Florida Avenue NW, Washington DC 20009. 
Call toll free to reserve your personal copy: 
800-424-2488. 

198J LPI SUMMER 

INTERNS SElEcnd 

The following students have been selected from 
this yea(s applicants to participate in the Summer 
Intern Program at the Lunar and Planetary Institute. 
The program. now in its seventh year. is designed to 
acquaint undergraduates or recent graduates to 
the world of research. Each intern will have a pro
ject directed by a scientist-advisor from the LPI or 
the Johnson Space Center. As the ten-week pro
gram progresses, each intern will present a seminar 
outlining the project and detailing the results. At 
the end of the summer, each intern will submit a 
written report of the research. 

This yea(s interns. their advisors. and projects are: 

Mariellen L. Anthony, Carleton College, Northfield, 
Minnesota 
ADVISOR: Dr. Peter H. Schultz, Lunar and 

Planetary Institute 
PROJECT: Development of numerical and analyt
ical models to examine the dynamic response of 
the atmosphere to an impact event. These mod
els will be compared with results from laboratory 
experiments in order to test their validity and to 
define additional experiments. 
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Thebeyame Ronald Chaoka, University of Manitoba, 
Canada 

ADVISOR: Dr. William C. Phinney. NASA Johnson 
Space Center 

PROJECT: To study petrologlc-geochemical anor
thoslte dikes in the Shawmere Complex, Ontario 
to determine the origin of these dikes tentatively 
thought to result from partial melting of an anor
thositic gabbro during high grade granulite 
metamorphism. 

Julia Hatfield, Utah State University, Logan 
ADVISOR: Dr. Everett K. Gibson, NASA Johnson 

Space Center 
PROJECT: To investigate the water chemistry and 
evaporite mineralogy of soils and core samples 
from cold, dry environments, which are analog 
processes of Martian surface processes. Soils and 
core samples from the Dry Valleys of Antarctica 
representing the best terrestrial analogs of Mar
tian surface conditions will be studied. 

David Allen Kring, Indiana University. Bloomington 
ADVISOR: Dr. Gordon A McKay, NASA Johnson 

Space Center 
PROJECT: Mlcroprobe and experimental study of 
concentration gradients In quenched experi
mental glasses. 

William Ward Leslie, University of California, 
Los Angeles 

ADVISORS: Dr. Paul Morgan, Lunar and 
Planetary Institute 

Dr. Lewis Ashwal, Lunar and 
Planetary Institute 

PROJECT: To investigate through thermal model
ing the conditions required to produce supra
crustal granulites. The investigation process will 
include computer modeling, literature research, 
and possibly some laboratory measurements. 

Debbie Lynne Moberger, University of Rhode Island. 

Kingston 
ADVISOR: Dr. Charles A. Wood. NASA Johnson 

Space Center 
PROJECT: Photogeologlc interpretation of volcan
ic/tectonic structures of the Kamchatka Penin
sula. Seismic and petrologic data will be used to 
investigate 3-dlmensional structures of the region. 

Dennis Rashka, University of Wisconsin-River Falls 
ADVISOR: Dr. Peter Francis, Lunar and 

Planetary Institute 
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PROJECT: To use LANDSAT multispectral data and 
the lnstltute's Image Processing Facility to develop 
techniques to aid geologic mapping in Archean 
and volcanic terrains. 

William John Russell, University of Manitoba, Canada 
ADVISOR: Dr. Gary E. Lofgren, NASA Johnson 

Space Center 
PROJECT: Experimental and petrographic study 
of two lava flows from the Taos Plateau. Results 
will be compared to a more detailed study of a 
similar flow and attempts will be made to dupli
cate the textures of these flows. 

Alain Florian Trial, University of Dayton, Ohio 
ADVISORS: Dr. Lewis Ashwal, Lunar and 

Planetary Institute 
Ms. Roberta Rudnick, Lunar and 

Planetary Institute 
PROJECT: To study fluid inclusions in upper man
tle xenoliths (spinel lherzolites and garnet lherzo
lites) and lower crustal rocks (amphibolites, 
hornblende gabbros and pyroxene gabbros) 
derived from a subarc environment using petro
graphic, microthermometric and laser Raman 
techniques. Such studres may yield first-hand 
knowledge of the types of fluids present and fo2 

conditions of subarc crust and mantle. 

Kevin Paul Vang, Thiel College, Greenvllle, 
Pennsylvania 
ADVISORS: Dr. Frledrrch Herz, NASA Johnson 

Space Center 
Dr. Mark J. Ontala, NASA Jonnson 
Space Center 

PROJECT: To measure the apex angle of lunar 

LPI WoRkskop iN MAiNz Looks AT 
SolAR RAdiATioN 

An LP� Workshop on Post and Present Solar Radia
tion: the Record In Meteoritic and Lunar Regolith 
Material will be held September 3-4, 1983, in Mainz, 
Germany, prior to the 46th Annual Meeting of the 
Meteoritical Society ( scheduled for September 5-9, 
1983.) 

Informal discussions and presentations will ad
dress the following topics: 

1. Trapped so1ar gases. tracks and micrometeorite 
pits in regalith mineral grains 
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herringbone patterns characteristic of secondary 
cratering. 

Carl Varteresian, Rutgers University, New Brunswick, 
New Jersey 

ADVISOR: Dr. David S. McKay, NASA Johnson 
Space Center 

PROJECT: To use the scannlng electron micro
scope, the attached energy dispersive analyzer 
and the new computer program to acquire and 
reduce data on some small ( micrometer) parti. 
cles collected in the stratosphere by high-flying 
NASA aircraft. 

Deanna Gerard Wheeler, Marquette University, 
Milwaukee, Wisconsin 

ADVISOR: Dr. Wendell W. Mendell, NASA 
Johnson Space Center 

PROJECT: To analyze Apollo Command Module 
Earthshine photography of the lunar surface for 
evidence of luminescent phenomena uslng the 
Image Processing Facility at the lPI. 

Rebecca Anne Williams, University of 
Connecticut, Storrs 
ADVISORS: Dr. Joseph Wooden, Lunar and 

Planetary Institute 
Dr. Darrell J. Henry, Lunar and 

Planetary Institute 
PROJECT: To evaluate the geochemical evolu
tion of the upper mantle associated with Archean 
cratons and the interaction of matic melts with 
the crust using isotopic analysis. The geographic 
focus will be the Beartooth Mountains of Montana
Wyoming and the Minnesota River Valley of 
southern Minnesota. 

2. How and to what extent have records of incident 
radiation been altered in various types of grains 

3. Implications of the data for the flux and composi
tional history of solar particle emission 

4. The special role of regolith breccias and the chal
lenge of dating their times of compaction 

5. Direction and organization of future research. 

Co�convenors of the workshop are Dr. David 
McKay, NASA-Johnson Space Center, and Dr. Robert 
0. Pepin, University of Minnesota. 

Those interested in participating in the workshop 
should contact Pamela Jones, Lunar and Planetary 
Institute, 3303 NASA Road 1, Houston, TX 77058. 
(Telephone: 713-486-2150). 



LPIB No. 35 

PRESidENT 0RdERS NATiONAl 
SpAC£ S1ATiON s,udy 

NASA has announced that President Reagan 
has requested the Senior lnteragency Group for 
Space to conduct a study to establish the basis for 
an Administration decision on whether to proceed 
with NASA development of a permanently-based. 
manned space station. 

The interagency group, which is chaired by the 
Assistant to the President for National Security Affairs. 
William P. Clark. will consider four example scenarios 
of possible approaches for the continuation of this 
nation's manned space program. following com
pleted development of the Space Shuttle. These 
scenarios are: 

Space Shuttle and Unmanned Satellites 
Space Shuttle and Unmanned Platforms 
Space Shuttle and an Evolutionary Space Station 
Space Shuttle and a Fully Functional Space 

Station. 

The issues addressed by the study will include how 
a manned space station would contribute to the 
maintenance of U.S. space leadership and how a 
station would best fulfill national and international 
requirements versus other possible means of satisfy
ing them. Foreign policy and national security implic
ations and overall economic and social impacts 
will also be considered. 

A working group, chaired by NASA and including 
State and Defense Department and other represen
tatives of the Senior lnteragency Group for Space, 
has been established to conduct this study. Results 
of the study will be presented to the Senior lntera
gency Group this fall prior to their presentation to 
the President. 

NASA News 83-51. April 11, 1983 

AGU SpEciAl SusioN
MnEoRius: MooN ANd MARs? 

At the Spring American Geophysical Union meet
ing which will be held in Baltimore. Maryland. May 
30 to June 3. a special session will be convened to 
address the topic of Achondritic Meteorites from the 
Moon and Mars?. The topic will occupy both a 
morning and afternoon session on May 30. The 
chairperson for the sessions will be Dr. Ursula 8. Mar
vin. Smithsonian Astrophysical Observatory. Cam
bridge. Massachusetts. 
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NASA ESTAblisltu CoMpunR SciENCE 
INSTiTUT£ AT AMES 

NASA has established a Research Institute for 
Advanced Computer Science at the Ames Research 
Center. Mountain View. California. It will begin opera
tions in June 1983. 

The institute will serve as a center for the aca
demic community for activities in computer science. 
applied mathematics and the application of the 
computer to the solution of scientific and engineer
ing problems. tt will be funded by NASA through the 
Universities Space Research Association. 

A similar Institute for Computer Applicatlons in 
Science and Engineering (ICASE) has operated 
successfully at Langley Research Center. Hampton. 
Virginia for several years. The new institute extends 
this mechanism to the Ames Research Center. 

Dr. Peter J. Denning. chairman of the Dept. of 
Computer Sciences at Purdue University has been 
named director of the Institute. He will be responsi
ble for directing the instltute·s research in computer 
science and engineering with potential application 
to NASA programs. 

Denning's primary fields of research include mod
eling and analysis of computer systems and subsys
tems, operating system theory. computer system 
architecture. concurrent systems and parallel com
putation, and computer system security and reli
ability. 

Denning has been Associate Professor and then 
Professor of Computer Sciences at Purdue since 
1972. He was Assistant Professor of Electrical Engi
neering at Princeton University from 1968 to 1972. He 
received his maste(s degree and doctorate in elec
trical engineering from Massachusetts Institute of 
Technology in 1965 and 1968. respectively. He earned 
a bachelo(s degree in electrical engineering at 
Manhattan College in 1964. He is a past president 
of the Association for Computing Machinery (ACM). 

Denning has received numerous honors and 
awards, holds membership in ten professional socie
ties. and has published extensively. In 1983 he will 
also seNe as editor-in-chief of "Communications of 
the ACM". 

NASA News 83-38, March 22. 1983 
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SpACE ShunlE 

PROGRAM 

CoNfERENCE 

The Space Shuttle Program: From Challenge to 
Achievement will be the theme of a conference to 
be convened at the Johnson Space Center, Hous
ton. Texas, on June 28-30, 1983. The purpose of the 
conference is to provide a vehicle for presentation 
and documentation of fundamental scientific and 
engineering data derived from the Space Shuttle 
development program. 

The conference will address ten technical topic 
areas: 

Integrated Avionics 
Guidance, Navigation. and Control 
Aerodynamics 
Structures 
Life Support, Environmental Control, and 
Crew Station 

Ground Operations 
Propulsion and Power 
Communications and Tracking 
Mechanisms and Mechanical Systems 
Thermal, Contamination Environments, and 
Protection Systems 

The conference is open to all NASA employees 
and contractors. members of the military, the uni
versity community, NASA advisory bodies. national 
technical bodies, other government officials 
(national. state, local), and the press. 

The organizing committee of the conference ln
cludes: Aaron Cohen, Johnson Space Center, chair
man; E. W. Land, Jr., NASA Headquarters; James E. 
Kingsbury, Marshall Space Flight Center. and Peter 
A Minderman. Kennedy Space Center. Norman H. 
Chaffee at the Johnson Space Center is in charge of 
arrangements for the conference at JSC. 

In addition to the technical sessions. a confer
ence banquet wlll be held of the Gilruth Center on 
Tuesday evenlng. Dr. Glynn Lunney, Manager, National 
Space Transportation Systems Program, will be the 
featured speaker. 

For more information about this conference con
tact Mr. Chaffee at Mall Code: EP. Johnson Space 
Center, Houston TX 77058 (phone: 713-483-3995) 

CoNfERENCE ON GlAss

Auquu 1 4, 1 8, 1 98J 
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The occurrence of natural glasses in such phen
omena as volcanism, meteoritic impact electrical 
atmospheric discharge and others, has long been 
recognized. A more recent development is the asso
ciation of natural glasses ( or their disintegration 
products) wlth the Cretaceous/Tertiary and terminal 
Eocene extinctions. In addition. a need has arisen 
to understand more fully the corrosion and leaching 
of man-made glasses in geological environments
prompted in part by the potential use of borosili
cate glass for the fixation and immobilization of 
nuclear wastes now stored throughout the world. 
Accordingly, to review these and other develop
ments and to provide focus for present understand
ing, an international Conference on Glass In Plane
tary and Geological Phenomena will be convened 
at Alfred University, New York State College of 
Ceramics, August 14-18, 1983. A major goal of this 
conference is to join the disciplines of glass science, 
geology, geochemistry and others in a concerted 
effort to understand the origin, occurrence, distribu
tion and arteration of natural glasses. 

Following a plenary lecture on Natural Glasses by 
Dr. John O'Keefe, NASA Goddard Space Flight Cen
ter. other sessions are planned on Glass Science in 
Geology, Volcanic Glasses. Libyan Desert Glasses, 
Impact Glasses. Tektites, Lunar Glasses and the Cor
rosion and Leaching of Natural and Man-made 
Glasses in Geological Environments. An evening 
exhibition session, chaired by Dr. Kurt Fredriksson, 
Smithsonian Institution, will feature a display of nat
ural glasses gathered from all over the world. 
Speakers and other conference attendees are 
encouraged to bring natural glasses for inclusion in 
this session. A poster session will be organized if 
needed. To the extent possible parallel sessions will 
be avoided. The conference will conclude with a 
panel discussion. 

Members of the convening committee include 
L. D. Pye, V. D.Frechette Co-chairmen, Alfred Univer
sity; J. A O'Keefe. Honorary Co-chairman, NASA 
Goddard Space Flight Center; K. Fredriksson, Smith
sonian Institution; B. Glass, U. Delaware; N J. Kreidt 
U. New Mexico; C. Moore, Arizona State U.; H. 
Schaeffer, lJniversitat Erlangen-Nurnberg; and R. 
Weeks. Oak Ridge National Laboratory. 
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Further information can be obtained from any of 
the above committee members or by contacting 
Prof. L. D. Pye, New York State College of Ceramics, 
Alfred University, Alfred, New York 14802 (phone: 
607 /871-2432) 

ARcltEAN CeocltEMis1Ry Fidd WoRksltop 

A field workshop entitled "A Cross Section of 
Archean Crust", scheduled for August 10-16, 1983 
will be cosponsored by the Lunar and Planetary 
Institute and the Geological Survey of Canada. 

The workshop will examine lithologies, structures, 
and inter-relationships of Archean supracrustals, pluto
nics, and high-grade gneisses in the Abitibi, Kapus
kasing, and Wawa terranes of the Superior Province 
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 Kapuskasing structural zone 
at Foleyet, Ontario (granulite facles) represents an 
oblique cross-section through about 25 km of 
Archean crust. 

Activities will include an initial day of research 
presentations and discussions and a 4-day field trip 
led by J.A. Percival, K.D. Card (Geological Survey of 
Canada), R. Sage (Ontario Geological Survey), 
and L. luhta (Ministry of Natural Resources, Tim
mins). A Post-field-trip meeting is planned for those 
participants contemplating or currently involved in 
research projects in the field trip area. 

The 40 attendees were selected to insure a bal
anced coverage of disciplines. Student participa
tion has been encouraged. An abstract volume 
and field trip guide published by the Institute will be 
available after the Field Workshop. Its availabil ity will 
be announced in a subsequent issue of the LPIB. For 
further information, contact one of the co-conveners 
listed below. 

Lewis D. Ashwal 
Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058 
USA 
Telephone: 713-486-2147 

Kenneth D. Card 
Geological Survey of Canada 

588 Booth Street 
Ottawa. Ontario. K1A OE4 

Canada 
613-995-4935 

SoudtERN EuRopEAN RPIF 
HAS FORMAL OpENiNG 
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The Consiglio Nozionale delle Ricerche (CNR) 
and National Aeronautics and Space Administra
tion announce the formal opening for the Southern 
European Regional Planetary Imagery Facility in 
Rome, Italy, on May 10-1 1,  1983. This RPIF is one in a 
network of regional centers established by NASA 
which now includes eight in the United States and 
two in Europe. 

These Space Image Centers contain nearly half
a-million images of the planets and their satellites 
token both from Earth and in space, as well as 
topographic and geologic maps produced from 
this imagery. The Centers, located at several differ
ent institutions, ore intended for use by individuals 
and groups who use photographic and cartogra
phic materials of the Moon and planets in their 
research programs. These programs include geo
logic, photogrammetric, and atmospheric dynami
cal studies. In addition to the local scientists and 
their associates who use these data on a daily basis, 
NASA principal investigators and others elsewhere 
throughout the country are encouraged to use the 
Space Image Centers. There are many researchers 
who use this type of material but have access to 
only limited collections in their own institutions. 
These individuals can significantly enhance their 
reseach programs by using one of the Centers. 

The Centers are not facilities for the production of 
photographs for users. Such materials can be 
obtained from the National Space Science Data 
Center or World Data Center A, both at the NASA 
Goddard Space Flight Center in Greenbelt, Mary
land 20771. The Centers are used to study and/or 
select lunar and planetary images for research In 
the study of planetary surfaces. 

At the present time the following Centers are In 
operation: 
1. Jet Propulsion Laboratory, Pasadena CA 91 109 
2. University of Arizona, Tucson, AZ. 85721 
3. U.S. Geological Survey, Flagstaff, AZ. 86001 
4. Washington University. St. Louis, MO 63130 
5. Cornell University, Ithaca, NY 14853 
6. Brown University, Providence, RI 02912 
7. Lunar and Planetary Institute, Houston, TX 77058 
8. Smithsonian Notional Air and Space Museum, 

Washington DC 20560 
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9. University of London Observatory, London NW7 
450, England 

1 0. Dell' Universita Deg!I Studi, Piazzale Delle 
Scienze 00100, Rome, Italy 

Persons who are interested in making use of these 
Centers should address inqulnes to the Director, 
Planetary Image Center, at the Center closest to 
their home institution. The Director of the new Cen
ter in Rome is Dr. Marcello Fulchignoni; the librarian 
at the Center is Antonella Plcchiotti. 

PiONEER 1 0  BEyoNd 1hE KNOWN PLANETS 

On June 13th of this year, the U.S. unmanned 
spacecraft, Pioneer 10, will cross the orbit of Nep
tune. With that crossing, Pioneer will be farther out 
from the Sun than any known planet, and will, in 
effect, have left the solar system. Though Pluto is 
normally the outermost planet, its orbit is so ellipticar 
that for the next 1 7  years it will be inside Neptune's 
orbit, and Pluto wil l never again catch up with 
Pioneer. 

Since launch in 1972, Pioneer 10, the first space
craft to Jupiter, has traversed the asteroid belt, sur
vived Jupiter's punishing radiation belts, and oper
ated almost without flaw. By June 1 3, 1983, Pioneer 
10  will have traveled 3.59 billion miles on Its flight 
path, will have received 98,900 commands from 
Earth, and transmitted more than 1 26 billion bits of 
scientific data. 

Over the next 850,000 years, Pioneer's closest 
approach to any star system probably will be to the 
star, Ross 248. This will take place 32,610 years from 
now, with passage at 3.27 light years from the star. 
Star trajectories are not well-known, and beyond 
850,000 years, closer approaches may well occur. At 
typical star-separation distances, Pioneer might 
expect a relatively close approach to a star system 
on an average of once every millton years. 

Pioneer 10  will be farther out than Pluto at 2 p.m. 
PDT on April 25, 1983, 2,779,209,908 tniles from the 
Sun. At Pluto distance, Pioneer's speed of travel will 
be 30,613 mph. 

At 5 a.m. PDT, on June 13, 1983, the spacecraft will 
cross the orbit of Neptune at 2,813,685,909 miles 
from the Sun. It will then be outside all of the known 
planets in the solar system. 
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Plaque carried by Pioneer 10 on Its Journey through the solar 
system and beyond. 

At Pioneer's Neptune distance of 2.81 billion miles, 
it will take four hours and 20 minutes for spacecraft 
data, trove'llng at the speed of light to reach the 
Pioneer Operations Center at NASA's Ames Research 
Center. This is a round-trip communication time of 8 
hours and 40 minutes. At Pluto distance, one-way 
light time will be four hours and 16  minutes. At Nep
tune distance. communication time will be increas
ing at an average of about one minute every four 
days. Experts at NASA's Deep Space Network expect 
to be able to track Pioneer out to somewhere 
beyond five billion miles. 

Despite damage from intense Jovian radiation, 
and hits by tiny micrometeorolds. plus 1 1  years of 
continuous operation. almost all systems are per
forming well. Pioneer's magnetometer ceased to 
function in 1975 but experimenters can calculate 
the Interplanetary field from charged particle tra
jectories, magnetic data already gathered, and 
severat correlations from five other Pioneer scientific 
instruments. 

With this one exception, the far-traveling U.S. space
craft continues to function well, and is currently 
engaged in a new enterprise, defining the extent 
and behavior of the Sun's atmosphere, the mag
netic bubble which contains the Sun and the planets. 
This "bubble" in the interstellar medium is called the 
heliosphere. 
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Scientists await current spacecraft findings "with 
intense excitement," says Dr. Jomes A Van Allen, 
University of Iowa, Pioneer 10 experimenter. "because 
we think the Sun is typical of a majority of the stars In 
the universe. Ifs the only star we can measure from 
'close up'. Finding the extent and exact mecha
nisms of the Sun's atmosphere will tell us a great 
deal about the Sun itself, about the interstellar gas 
surrounding the solar system, and hence about stars 
in general." 

Pioneer 10 data also is currently being used to 
seek a possible dark star companion to the Sun. for 
which there is significant scientific evidence (unex
plained deviations in the orbits of Uranus and Nep
tune). Less likely, these deviations could be due to a 
relatively close-in tenth planet. Because of its great 
distance away, Pioneer also will provide a unique 
instrument for attempting the first detection of grav
ity waves employing enormously long wavelengths 
never before observable. 

Pioneer 10 has an array of achievements and dis
coveries. Some are: 
1 .  First trip to Jupiter. 
2. First crossing of the Asteroid Belt and finding that 

it presents little hazard to spacecraft. 
3. Discovery that Jupiter is a liquid planet. 
4. First model of Jupiter's huge, pulsating magnet

osphere and tremendously powerful radiation 
belts. 

5. First accurate measurements of mass and densi
ties of Jupiter's planet-sized moons, key to the 
planet's formation history. 

6. First closeup pictures of Jupiter's Great Red Spot 
and belts and zones showing details of atmos
pheric circulation. 

7. Proof of origin of the gegenschein and zodiacal 
light (Interplanetary dust). 

The Pioneer 10 project is managed by NASA's 
Ames Research Center, Mountain View, CA Pioneer 
10 was built by TRW's Space & Technology Group, 
Redondo Beach, CA The spacecraft had an origi
nal design life of 21 months and hos performed 
almost perfectly tor more than 1 1  years. NASA and 
other groups plan to mark the historic flight of Pio
neer. the first man-made object to leave the solar 
system, with ceremonies involving Pioneer partici
pants, investigators, and other interested people. 

NASA News (Ames) Release No. 83-10 
Morch 16, 1983 
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FiNAl EffoRTS TO REGAiN CONTACT 
whit VikiNG 

Engineers have concluded that communications 
cannot be re-established with NA.5A's Viking Lander 
1 (the Thomas A Mutch Memorial Station) on Mars, 
after several months of unsuccessful efforts to regain 
contact at NASA's Jet Propulsion Laboratory, Pas
adena, California. 

Communications with Viking Lander 1 ,  which 
touched down on Mars on July 20, 1976. were lost in 
late November 1982, and engineers at JPL have 
been trying since then to contact the station. with
out success. 

" � 
Vlt\lNG � PMOME MOME 

Engineers hove repeatedly commanded the space
craft in attempts to reestablish contact. The com
mand sequences were based on detailed studies of 
possible failure modes. The lack of success has led 
to the conclusion that communications with the 
lander probably cannot be achieved. However. the 
lander does have an internal program that will 
initiate transmissions to earth without commands 
from earth. In the event that the lander is still operat
ing, engineers at JPL will listen on May 5, the first 
time such automatic transmission would occur. One 
week. later, in case the lander is operating but 
could not initiate communications on its own. engi
neers will command the lander to switch to different 
components of its transmitter, in the event some of 
those components have failed. 
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Mars will reach superior conjunction-where the 
red planet will be directly opposite the Sun from 
earth-In late May and early June. During superior 
conjunction earth-based antennas will be unable 
to communicate with the lander. 

Viking Lander 1 was launched to Mars in August 
1975. It landed on the Martian surface at Chryse 
Planitia, on July 20. 1976, and was Joined by Lander 
2 on September 3, 1976. Both landers conducted 
the most thorough examination of another planet 
ever undertaken. 

Viking Lander 1 was renamed the Mutch Memor
ial Station in memory of Dr. Thomas A Mutch. former 
Viking Lander Imaging Team leader, and former 
Associate Administrator of NASA's Space Science 
Division. Dr. Mutch disappeared during an attempt 
to climb Nun Kun, a peak in the Hima'layas. in Sep
tember 1980. 

NASA NEWS Release No. 83-47, April 11. 1983 

� J=-=!. 
S r A C ( W ( [ K _:.., 

SpACEWEEk '8J 
SpAcE: Tiu NEXT 2� YEARS 

Spaceweek National Heodquarte,s has announced 
that Spaceweek '83 activities will occur in at least 
82 U.S. cities this July 16-24 . Spaceweek is an annual 
pro-space campaign. when space supporters sponsor 
educational and entertaining events for the Ameri
can public. 

Spaceweek is an event. not a society. Thus. there 
are no "members". Rather. a Spaceweek organizer 
may be someone active in a soclety, a science or 
engineering student, employed ln a technical pro
fession, an educator. or just an individual concerned 
about the country's participation in space-related 
actMties. As varied as the people coordinating 
them. pro-space sentiments are expressed in many 
ways during Spaceweek. This is why there is no for
mal structure; rather. there is a loose network of 
hard-working space supporters, sharing ideas and 
information. 

In each Spaceweek city, one person usually acts 
as the central point of contact and coordination, 
the Director. This person encourages, coordrnates, 
and publicizes the events, and builds a team of 
volunteers to help. 
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In addition. a group of seasoned space support. 
ers in Houston, Texas, anxious to help fel,low space 
actlvitists organize this annual campaign. supports 
and advises most Spaceweek Directors. Spoceweek 
National Headquarters, as this group is called, pro
vides Directors with promotlonal materials and acts 
as an intermediary to national organizations and 
media. The National Headquarters distributes a free 
newsletter which allows the Directors to exchange 
ideas and report on the progress of theJr plans, 
Headquarters also helps interested people in the 
same city to get in touch with one another so they 
can work together on Spaceweek. 

The 1983 Spaceweek theme is Space: the Next 25 
Years. in honor of NASA's 25th anniversary. The 
Spaceweek philosophy is that. by getting space 
supporters together and building a nati,onal event, 
we can make things happen. But. fo do so we must 
all putl together and invest our time and energies. 
Participation in Spaceweek has nearly doubled in 
size each year. This increased participation reflects 
the growth of the overall space movement, We call 
on all planetary scientists to help keep it growing 
with their support. 

Further information on Spaceweek can be obtained 
from local Directors or from Spaceweek National 
Headquarters at P. 0. Box 58172, Houston TX 77258, 
or call Dennis Stone at 713/4 83-2337. A handbook 
and a registration kit are available to those wishing 
to start a Spaceweek effort. 

Dennis Stone and Anne Lutz-Gorihan 

-.2Q 
UNiQUE ObjECT iN ThE Milky WAy CAlAX)' 

A team of physicists from the Jet Propulsion 
Laboratory have reported that they have identified 
an object ln the Milky Way galaxy that is emitting 
high-energy gamma radiation 50.000 times as great 
as the total power output of the Sun. 

Dr. Allan S. Jacobson told the American Physical 
Society's annual meeting in Baltimore that radia
tion from the object. called SS 4 33, appears to 
come from the isotope magnesium 24 . Observa
tions at lower energles by other scientists have Indi
cated SS 4 33's behavior is unlike any other object in 
our galaxy. "The new observations make a unique 
object even more bizarre," Jacobson said. 

,111 
111
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Jacobson says data gathered by the High-Energy 
Astronomy Observatory (HEAO-3) shows that the 
radiations occur at two different energies-one at 
1.5 million electron volts and a second at 1.2 mllllon 
electron votts. 

Two jets of material appear to stream from SS 4 33. 
the scientists say, one toward Earth and the other 
away. Because of their different velocities relative to 
Earth. radiation from the receding jet shifts toward 
the lower energies and the radiation from the 
approaching jet shifts toward higher energies. In this 
scenario, the higher-energy radiation is from the jet 
coming toward us, the lower-energy radiation from 
the jet moving away. 

According to Dr. Richard Lamb, who led the 
analysis, the precise energies associated with each 
radiation shift by a few percent over several weeks 
as the jets change their orientation in space relative 
to Earth. 

The physicists say the material appears to be 
moving at 26 percent of the speed of light (Light 
moves at 186,200 miles a second), and-If it is 
indeed magnesium 24 -it must hove been heavily 
nuclear processed. ( Nuclear processing tokes place 
in the interior of stars. and synthesizes elements from 
the original hydrogen and helium.) 

NEW 

PUBLIOiTIONS 

The following publications are available from the 
Superintendent of Documents. Government Print
ing Office. Washington DC 204 02. Although this 
agency requires prepayment on all orders, they will 
accept Mastercard or VISA credit cards. Just include 
the account number and expiration date 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 direc
tory for a local listing. 

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

-PLEASE- do not send orders for these publica
tions to the LPL We are not a distribution center for 
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The source of the radiation. they soy. could be a 
neutron star buried within SS 4 33. A neutron star is a 
star with about the same mass as the Sun that has 
collapsed to a diameter of only a few miles. Another. 
more exotic. possibility Is that SS 433 contains a 
black hole. The scientists believe the neutron star or 
black hole in SS 4 33, which Is 15,000 light years from 
Earth. must have formed within the last 1,000 to 
10.000 years. and that the jets pouring from It are 
punching holes in the interstellar medium around it. 

SS 4 33, while in the Milky Way galaxy. appears to 
be undergoing processes on a relatively small scale 
that occur on a larger scale in quasars and active 
galaxies. scientists say. 

Dr. Lamb is at JPL on a leave from Iowa State 
University. Other members of the team, In addition 
to Lamb and Jacobson, are James Ling, Gusnter 
Riegler, William Wheaton and William Mahoney, all 
of JPL. 

The HEAO-3 satellite was launched by NASA in 
1979 to observe the sky in high-energy-radiation 
ranges. 

JPL Press Release #1018. April 14 . 1983. 
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SOD documents and this will only delay your order. 

Please order non-government publications from 
the sources indicated or through your favorite local 
book store. 

NASA PublicAlioNs 

Managing NASA in the Apollo Era 
A new entry in the NASA History Series. this 

volume written by Arnold S. Levine describes and 
analyzes the organization of the National Aero
nautics and Space Administration during the 
1960's. It presents a detailed historical account 
on the development of NASA during the 1960's. 
Topics covered include: key administration deci
sions in the early history of NASA a narrative 
account of NASA from its origins through 1969, 
contracting, manpower. the budgetary pro
cesses. headquarters organization. relations with 
the Department of Defense. and long range 
planning. This 364 -page book is available from 
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the Superintendent of Documents for $10.00. It is 
NASA SP-4 102; SOD S/N 033-000-00844 -9. 

Ten Years of Planetary Exploration 
This new poster ( 4 9x39") depicts in full color the 

planets which have been explored by the var
ious manned and unmanned probes. The poster 
includes. in a most attractive way, pictures of the 
actual spacecraft and detailed pictures show
ing some of the most important discoveries on 
each of the planets which have been explored. 
Short paragraphs explain each of the pictures. 
The poster is available from the Superintendent 
of Documents for $4.50. The S/N is 033-000-00861-9. 

Planetary Exploration through Year 2000: o Core 
Program 

This 29-page booklet, richly illustrated with color 
pictures, is the first part of a report of the Solar 
System Exploration Committee of the NASA Advi
sory Council. A report of the recommendations of 
this Committee are published elsewhere in this 
Bulletin. Available from the Superintendent of 
Documents. Price not yet set. 

OTltER Public,uioNs 

Two new posters have been published recently. 
Solar System Chart published by Hansen Planet
arium is a full-color chart depicting the essential 
features of the Solar System. including the rela
tive sizes of the planets and their distances from 
the Sun. Interesting and important statistics are 
furnished for each of the planets. the Sun and 
the Moon. The Solar System chart was revised in 
1982 to feature the latest information, and in
cludes both metric and English values for planet 
mass, distance. and speed. This 39x25" chart is 
malted rolled for $3.50. Send $2.00 for a complete 
set of the Planetarium's astronomical catalogs 
and receive a $2 credit toward your next pur
chase. Add $5 each for foreign airmail orders. 
Order from: Hansen Plontarium. Dept. SSM, 1 098 
South 200 West Solt Lake City UT 84 101. Charges 
to Mastercard or Visa accepted. 

The second chart celebrates 25 years in space. 
25 Years of American Space Exploration has 
been published by Astromedia. From Project 
Mercury to the Space Shuttle, this colorful 21 x 
30" poster is filled with photos and facts, high
lighting all of NASA's major achievements of the 
lmt quarter-century. This poster presents the steps 
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leading to the first lunar landing, the first close-up 
views of Venus, Mars. Jupiter . . .  and beyond. Plus, 
a look at the mighty machines whlch opened 
the space frontier. To order send $4 .95 to Astro
media Order Dept., P.O. Box 92788, Milwaukee. 
WI 53202. 

Volcanoes in Our Solar System, by G. Jeffrey 
Taylor. Published by Dodd Mead, 1983, 
$10.95. 

Our children's teachers probably never had an 
opportunity to study planetary geology, and 
hence aren't prepared to respond to current 
questions from inquisitive young minds. Jeff Taylor 
hos provided two exemplary texts to explain 
planetary geology to children ( and to thelr 
teachers). His earlier work. "A Close Look at the 
Moon" is an award winning account of our post
Apollo understanding of the Moon. Now this Ross 
Taylor of the kiddie set has condensed the ideas 
of the "Basaltic Volcanism" compendium into a 
light and attractive 95-page introduction to vol
canism on the Earth, other planets, moons. and 
asteroids. �llustroted with numerous interesting 
photographs-not just familiar scenes from Hawaii
the book describes volcano and magma types 
on Earth and evaluates their occurrence on 
other worlds in the solar system, including the 
eucrite parent body. Recent ldeas such as the 
meteorites-from�Mars story are included The book 
is not without faults. however Aconcagua is not 
as claimed on page 28, the tallest volcano on 
Earth because it is "not a volcano at all (it is 
uplifted Cretaceous conglomerates, etc.). In 
order to present a simple story-although uncer
tainties are often pointed out-explanations are 
sometimes incomplete: it is not just the lack of air 
that produces low angle pyroclastic cones on 
the Moon, reduced gravlty is also a major factor, 
Similarly, the discussion of calderas (page 38) 
uses the Hawaiian collapse model but doesn't 
mention the more common style of caldera for
mation due to eruption of massive quantities of 
ignimbrite which pile up around the rim. Desplte 
these and a few other criticisms 'Volcanoes in 
our Solar System" is. highly recommended. It 
teaches children the comparative approach to 
nature and lets them know that if we continue to 
explore. the mysteries of volcanism in the solar 
system will be gradually understood. Perhaps the 
excitement of planetary geology may be re
membered 10-15 years from now, when deci
sions about going to the Moon and Mars are 
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being debated and our children will be of voting 
age. 

Review by Dr. Charles A Wood, 
Johnson Space Center 

Geological Implications of Impacts of Large 
Asteroids and Comets on the Earth, edited by 
Leon T. Silver and Peter H. Schultz, Geological 
Society of America Special Paper 190. 1982. 528 
pp. $40.00 
This publication contains the papers from the 

conference on Large Body Impacts and Terres
trial Evolution: Geological, Climatological. and 
Biological Implications, held at Snowbird, Utah, 
October 19-22. 1981. The Conference was spon
sored by the National Academy of Sciences and 
the Lunar and Planetary Institute. The conference 
drew together specialists in a wide range of 
scientific disciplines from planetary astronomy 
and geology to explosion physics and aspects of 
paleontology and zoology to consider the follow
ing questions: 
What has been the history of the impacts of 

large asteroids and comets on the earth during 
the last three and a halt-billion years? 
What have been the physical, chemical. and 

biological consequences of these impacts? 
Have they produced major perturbations of the 

important indigenous physical and biological 
trends of terrestrial evolution? 

This publication contains the papers written by 
the scientists attending this conference to answer 
these questions and more. 

Available from the Geological Society of Amer
ica, 3300 Penrose Place. Boulder CO 80301. 

Moon and Planets. second edition. by William 
K. Hartmann, Wadsworth Publication Co.. Bel
mont. California, 509 pp., 1 983. $29.95 

Many of our readers wlll be well acquainted 
with Dr. Hartmann's first edition of this book pub
lished In 1972. This very useful text is an attempt 
to make the solar system discoveries understand
able to freshman In an astronomy course or 
geology course. and also useful to the first-year 
graduate student. The basic text material Is a 
virtually nonmathematlcal presentation. starting 
with background on basic facts and planetary 
motions. and moving into topical areas such as 
planetary origins, Interiors, surtaces. and atmo
spheres. Using the book while ignoring the math 
notes should give a good descriptive overview. 
Using the book with the math notes should allow 
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a moderate level of physical sophistication. The 
author states, "I hope that general readers as 
well as advanced students coming into plane
tary science from a background specialty such 
as astronomy or geology will find the book to be 
a thought-provoking review and overview of this 
intriguing field." 
This book Is organized not planet by planet, but 

by topical areas such as planetary surtaces. in 
order to show how basic physical principles in 
each area apply to different worlds. Therefore. 
discussions of a single planet may appear in var
ious chapters. and it is wise to use the index as a 
guide when seeking information on a specific 
planetary body. 

The book is very readable and made most at
tractive by the many fine illustrations and photo
graphs incorporated Into the text. The up-dated 
Planetary Data Table In the appendix is almost 
worth the entire cost of the book. 

The book should be available from Wadsworth 
or through your local book store. 

The LUNAR AND PLANETARY INFORMATION BULLETIN Is 
published by the Lunar and Planetary Institute. 
There are usually three issues per year. It is distrib
uted free on request to lunar and planetary scient
ists, educators. students. and their institutions. 

The next issue will be in November. Copy deadline is 
October 10. 1983. If you have any announcements 
which you would like to have printed In the BUL
LETIN. 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 move. Each change of address which we get 
through the postal seNlce costs us $.25-$.80 in return 
postage costs. Because of the high costs of pos
tage, we will make the address change on our list 
but we will no longer send the current issue out to 
you on a straight third or firstclass mailing. This 
means you will miss receiving whatever mailing 
from the LPI we get from the Post Office with your 
change of address. 

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

NUMBERS WHICH NO LONGER WORK: 
COMMERCIAL: 713-488-5200 RS: 525-3436 

For the benefit of our new readers, and to refresh 
the memory of some of our long-term readers, indi
vidual departments and people at the LPI can be 
dialed direct on both commercial and FTS lines. On 
commercial lines, dial area code 713-486 and the 
four-digit extension. On FTS, dial your FTS access 
code, 713-486 and the four-digit extension. 

NOTE: Using the old FTS number 525-3436 rings at an 
extension phone in the lobby of the Institute, In most 
instances your call will NOT be answered. PLEASE 
use the proper extension numbers with your FTS 
access code, and area code 713/486-XXXX. 

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 

CALENDAR 
000:000;000000000000000000000000000000000000000000000000000�000000000000000000000000000000000000000000000000000000000000 

May 30-June 3 

May 30 

June 14-16 

American Geophysical Union. Spring Meeting. 
Baltimore, Maryland 
Contact: American Geophysical Union 

2000 Flor1da Avenue NW 
Washington De 20009 

Achondritic Meteorites from the Moon and Mars 
Special Session at AGU Spring Meettng 
Contact: Ursula B. MaNin 

Smithsonian Astrophysical Observatory 
Cambridge MA 02138 

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

ASP 
1290 24th Avenue 
San Francisco CA 94122 
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Departments Scientists/Visiting Fellows Summer 1983 

Accounts (Receivable & Payable) 214 0 Ashwal, L 2147 
Bibliographic Services 2191 Burke. K. 2138 
Bulletin Editor 2135 Chicarro, A. 2156 
Computer Center 2165 Croft, S. 2146 
Director's Office 2180 Francis, P. 2167 
Graphics 2175 Golombek, M. 2194 
Information 2139 Henry, D. 214 1 
library/Information Center 21 35 McDonough, W. 2166 
Mailing list 2135 Meloy, A. 2197 
Maintenance 2171 Moore, C. 214 1 
Personnel 2168 Morgan, P. 2193 
Planetary Image Center 2172 Pflugrath. J. 2138 
Projects Office (Workshops, Conferences) 2150 Phillips, R. 2138 
Publications (MS submission & preparation) 214 3 Rudnick, R. 214 2  
Publications distribution 2135 Schultz, P. 2174 
Review Panels 2151 Stam, M. 2156 
After Hours/Weekends 2130 Wooden. J. 2187 

If you ore still using the telephone card enclosed in a BULLETIN sometime ago, please note that some of 
the numbers have been changed. You may wish to update your card from the above list, or clip this Hst for 
future reference. Pluu do use the individual extension numbers. It will save you time In the long run. 

June 19-22 

June 21-24 

June 28-30 

162nd Meeting of the American Astronomical Society, 
Radisson Hotel, St. Poul, 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 554 55 
Phone: 612-373-3307 

Physics of the Jovian and Saturnian Magnetospheres, 
Massachusetts Inst. of Technology 
Cambridge. Massachusetts 
Contact: Professor H. S. Bridge 

MIT: 37-24 1 
Cambridge MA 02139 
Phone: 617-253-7501 

Space Shuttle Program Technical Conference 
Johnson Space Center. Houston, Texas 
Contact: Norman H. Chaffee 

Johnson Space Center 
Mail Code: EP 
Houston TX 77058 
Phone: 713-4 83-3995 (continued) 
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July 5-9 

July 10-15 

August 1 

August 8-13 

August 10-16 

August 14-18 

August 15  

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

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

LPIB No. 35 

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 Universitat 
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 Planetological Conference. 
Brussels. Belgium 
Contact: Rene J. DeJaiffe 

Royal Observatory of Belgium 
Avenue Circulaire 3 
81 180 Brussels Belgium 
Phone: 2-375-2484 

1983 Field Workshop "A Cross Section of Archean 
Crust" Northeastern Ontario. Canada 
Contact: Pam Jones 

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

Conference on Glass in Planetary and 
Geological Phenomena. 
Alfred. New York 
Contact: Prof. l. D. Pye 

New York State College of Ceramics 
Alfred University 
Alfred NY 14802 
Phone: 607-871-2432 

DEADLINE for DPS/ AAS Abstracts 
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August 15-27 

September 3-4 

September 5-9 

October 9-12 

October 17-20 

October 31-November 3 

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

Hamburg Masse und Congress GmbH 
P. 0. Box 30 23 60 
D-2000 Hamburg 36 
FRG 
Phone: 040/3592-381 

Workshop on Past and Present Solar Radiation: 
1he Record in Meteoritic and Lunar Regolith 
Mainz. Germany 
Contact: Pamela Jones 

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

46th Annual Meteoritical Society Meeting, 
Mainz FRG 
Contact; Dr. Friedrich Begemann 

MPI fur Chemie 
Postfach 3060 
D-6500 Mainz FRG 

Association of Earth Science Editors 
Houston, Texas 
Contact: Pamela Jones 

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

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

Joseph A Burns (arrangements) 
Space Sciences Building 
Cornell University 
Ithaca NY 14853 

Geological Society of America, Annual Meeting, 
Indianapolis, Indiana, with associated societies 
Contact: Arthur Mirsky 

Dept. of Geology 
Indiana University/Purdue University 
925 W. Michigan Street 
Indianapolis IN 46202 
Phone: 317-264-7484 
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December 5-9 

II 
II 

American Geophysical Union, Fall Meeting 
San Francisco, California 
Contact, American Geophysical Union 

2000 Florida Avenue NW 
Washington DC 20009 
Phone: 202-462-6903 

LPIB No. 35 

Future solar system 

exploration will help 

fit the pieces into 

the puzzles in 

our knowledge! 

_ _  ., _  
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ANNOUNCING A NEW LPI PUBLICATION 

The LPI is publishing a book entitled Chondrules and Their Origins. It is a collection 
of papers, most of which were given at the LPI Topical Conference of the same title in 
November, 1982. The publication date is set for October, 1983 . 

Special features of this volume will include: 

• an extended bibliography on chondrules 
• a thorough index that lists the page(s) on which an entry may be found 
• a preface written by E. A. King, volume editor 

Chondrules and Their Origins will be a hardbound book of approximately 275 typeset 
pages. At this time, we estimate the price of the book will be about $30. If you would like to 
receive information on ordering this book, please use the form below to give us the address 
where we may reach you in July. Return the form to: 

CHONDRULES, Publications Office 
Lunar & Planetary Institute 

3303 NASA Road 1 
Houston, TX 77058 

· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  .. · · · · · · · · · · · · · ·  .. . .. . . . . . . . . . . . . . .  . 

Name _____________ Institution 

Address ----------------------------

I would consider this publication an important addition to my institution's library 

I consider this publication one I should own for use in my own research. 

Other Comments: _________________________ _ 

(Please type or print) 
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LUNAR AND PLANETARY BIBLIOGRAPHY 

Items selected from materials received at the LPI L1brory/Informat1on Center. Address of first author ts 
Included tn the reference, Please contact the author or your l ibrary for reprint or COPY of the article, 
For l i terature searches of the on-l ine Lunar and Planetary BlbllograPhY, call the LPI 713/486-2191 , 
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GRIFFITH OBSERVER VOL , 47 (3 )  1 1 -20 ( 1 983) 

MOON. PHYSICAL STRUCTURE 
NAKAHUR A , Y ,  < UNI V ,  OF TEXAS, INST , FOR GEO
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GALVESTON, TX 77550 l :  SEISHIC VELOCITY 
STRUCTURE OF THE LUNAR HANTLE 
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677-686 ( 1 983) 

SRNKA , L , J ,  t RUNCORN , S , K ,  < LONG RANGE RE
SEARCH DI V , ,  EXXON PRODUCTION RESEARCH CO , ,  
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PROCEEDINGS OF THE THI RTEENTH LUNAR AND PLANE
TARY SCIENCE CONFERENCE, PART 2 JOURNAL OF GE· 
OPHYSICAL RESEARCH, VOL , 88, SUPPLEHENT, 
PAGES AS44 ASS2 ( 1 983 ) 

HUNTER , R , H ,  + TAYLOR , L , A ,  < DEPT , OF GEOLOGI
CAL SCIENCES, UNIV ,  OF TENNESSEE, KNOXVIL� E ,  
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TARY SCIENCE CONFERtNCE, PART 
OPHYSICAL RESEARCH, VOL, 
PAGES AS91 �A602 < 1983)  

LUNAR AND PLANE-
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HOON , CHEM I CAL COMPOS IT I ON, PETROLOGY 

ETCH[GARAY-RANIREZ , H , l ,  t HETZGER , A , E ,  t HA
INES , E . L ,  t HAWK E , B , R ,  < JET PROPULSION 
LAB , ,  CALIFORNIA INST ,  OF TECH , ,  PASADENA, CA 
91 109 ) : THORIIIH CONCENTRATIONS IN THE LUNAR 
SURFACE: I V ,  DECONVOLUTION OF THE HARE IN· 
BRIUH, ARlSTARCHUS AND ADJACENT REGIONS 
PROCEEDINGS OF THE THIRTEENTH LUNAR AND PLANE
TARY SCIENCE CONFERENCE, PART 2 JOURNAL OF GE
OPHYSICAL RESEARCH, VOL , 8 8 ,  SUPPLEH�NT , 
PAGES A529-AS43 < 1 983 > 

EUOSTER , O ,  + EBERHARDT , P ,  t G� I SS , J ,  t 
GROGLER , N ,  < PHYSIKALISCHES INSTITUT, UNIV, 
OF BERN, 3012 BERN, SWITZERLAND ) l  
NEUTRON-INDUCED F I SSION OF URANIUHI A DATING 
METHOD FOR LUNAR SURFACE HATERIAL 
SCIENCE VOL , 2t9, 170-172 ( 1 983 ) 

FANG , C , Y ,  + YINNON , H ,  ♦ UHLHANN , D , R ,  ( DEPT , 
OF NATERIALS SCIENCE AND ENGINEERING, H I T ,  
CANBRIDGE, NA 02139 ) I  COOLING RATES FOR 
GLASS CONTAINING LUNAR COHPOSI T I ONS 
PROCEEDINGS OF THE THIRTEENTH LUNAR AND PLANE
TARY SCIENCE CONFERENCE , PART 2 JOURNAL OF GE
OPHYSICAL RESEARCH, VOL , 88, SUPPLEHENT, 
PAGES A907-A911 ( 1 983 ) 

I SH I I , T ,  + HCCALLUN , S ,  + GHOSE , S ,  < DEPT , OF 
GEOLOGICAL SCIENCES, UNIV ,  OF WASHINGTON, 
SEATTLE, WA 9819S > I  PETROLOGICAL AND THERMAL 
HISTORIES OF A LUNAR BRECCJA 732 17  AS INFERRED 
FRON PYROXENE CRYSTALLIZATION SEQUENCES ,  EXSO
LUTJON PHENOMENA AND PYROXENE GEOTHERHOHETRY 
PROCEEDINGS OF THE THIRTEENTH LUNAR AND PLANE
TARY SCIENCE CONFERENCE, PART 2 JOURNAL' OF GE
OPHYSICAL RESEARCH, VOL , 88, SUPPLEMENT, 
PAGES A631·A644 ( 1 983) 

JAHES , O , B ,  t FLOHR , H , K ,  < 959 NATION�L CENTER, 
U , S ,  GEOLOGICAL SURVEY, RESTON, VA 22092 > :  
SUBDIVISION OF THE HG-SUITE NORJTIC ROCKS INTO 
HG-GABBRONORITES AND HG-NORITES 
PROCEEDINGS OF THE THIRTEENTH LUNAR AND PLANE 
TARY SCIENCE CONFERENCE, PART 2 JOURNAL OF GE
OPHYSICAL RESEARCH, VOL , 88, SUPPLEHENT, 
PAGES A603-A61 4  ( 1 983 ) 

JOVANOV ! C , S ,  t REE D , G , W , J R ,  ( CHEHISTRY DIV . ,  
ARGONNE NATIONAL LAB , ,  ARGONNE, IL 60439 l l  
THE ROLE OF PHOSPHORUS I N  LUNAR SAMPLES A 
CHEI\ICAL STUDY 
PROCEEDINGS OF THE THIRTEENTH LUNAR AND PLANE
TARY SCIENCE CONFERENCE , PART 2 JOURNA� OF GE • 
OPHYSICAL RESEARCH, VOL , 88, SUPPLEMENT, 
PAGES A705-A712 ( 1983) 

L INDSLEY , D , H ,  t ANDERSEN , D , J ,  DEPT , OF 
EARTH AND SPACE SCIENCES, S , U , N , Y , ,  STONY 
BROOK, NY 1 1 794 l :  A TWO-PYROXENE THERHOHETER 
PROCEEDINGS OF THE THIRTEENTH LUNAR AND PLANE
TARY SCIENCE co·NFERENCE, PART 2 JOURNAL OF GE
OPHYSICAL RESEARCH, VOL , 88, SUPPLEHENT, 
PAGES A887-A906 < 1 983 ) 

L J NDSTROH , H , H ,  + SALF'AS , P , A ,  < DEPT , OF EAR H 
AND PLANETARY SCIENCES, WASHINGTON, UNI V . ,  �, . 
LOU IS,  HO 63130 ) :  GEOCHEMICAL STUDIES OF 
FELDSPATHIC FRAGHENTAL BREC�IAS AND THE NATURE 
OF NORTH RAY CRATER E,IECTA 
PROCEEDINGS OF THE THIRTEENTH LUNAR AND PLANE
TARY SCIENCE CONFERENCE, PART 2 JOURNAL OF GE 
OPHYSlCAL RESEARCH, VOL , 88, SUPPLEMENT , 
PAGES A671-A683 l l983) 

HARVJN , U . B ,  t 
HARVARD·SHITHSONIAN 
CAMBRIDGE, HA 02138 
SPATHIC FR�GNENTAL 
HELT CLASTS 

LINOSTROH , H , H ,  < 
CENTER FOR ASTROPHYSICS,  

l :  ROCK 670 15 :  A f'ELD
BRECCJA WITH KREEP-RICH 
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TARY SCIENCt CONFERF.NC£ , PART 2 JOURNAL Qt GE
OPHYSICAL RESEARCH, VOL , 88, SUPPLEMENT, 
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THE ASTROPHYSICAL JOURNAL VOL , 266, 402-4 1 4  

( 1983) 

VOJGHT , G , - H ,  t HILL , T , W ,  + DESSLf R , A , J ,  ( 
DEPT, OF SPACE PHYSICS AND ASTRONOMY, R I CF. 
UNIV , ,  HOUSTON, TX 77251 ) I  THE KAGNETOSPHERE 
OF URANUS: PLASMA SOURCES,  CONVECT ION,  ANO 
FIELD CONFIGURATION 
THE ASTROPHYSICAL JOURNAL VOL , 266 , 390-401 
( 1 983 ) 

V6NUS 
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