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SWEET SIXTEEN ..... LPSC 

T

he SIXTEENTH LUNAR AND PI.ANETARY SCIENCE CON
FERENCE will be held at the Johnson Space Center. 
Houston. TX. March 11-15. 1985. under the sponsor
ship of the Lunar and Planetary Institute. NASA

Johnson Space Center. the American Geophysical Union. 
the Division for Planetary Sciences of the American 
Astronomical Society the Geological Society of America. 
and the Meteoritical Society. Co-chairmen of the Confer
ence are Dr. Michael Duke. JSC. qnd Dr. Kevin Burke. LPI. 

The Lunar and Planetary Science Conference is 
recognized as the leading international conference for 
the presentation of new results in planetary science. 
bringing together a group of specialists in petrology. 
geochemistry. geophysics. geology and astronomy. 
Scientists in oil lunar and planetary programs are invited 
to submit abstracts and to participate in the conference. 

The conference will open with registration and a 
social at the Lunar and Planetary Institute on Sunday 
evening. March 10th. light refreshments will be served 
from 7:00 p.m. until 10:00 p.m. Conference participants 
are encouraged to come and mingle with old friends. 
register. and receive abstract volumes. packets and 
badges. The Galveston Limousine vans will provide shuttle 
service between LPI and the local hotels during these 
hours 

P
re-registration: Sending in your registration prior to 
your arrival really cuts down on the time spent waiting 

In registration lines. The fee for conference participation Is 
S35 for all attendees except students. who may register for 
S20.00. 

P
rogram: There will be no more than three concurrent 
sessions Nine half-days will be devoted to presenta

tions of research papers in topical symposia and in 
problem-oriented sessions. Sessions of broad interest. 
including an international session on Venus. ore planned. Special Sessions; Some evenings will be set aside for 

special SP�sions. These sessions may be impromptu or 
may be devised and structured by members of the Lunar 
and Pla.1elary Science community as desired. These 
sessions will not be considered port of the formal program. 

P
oster Sessions: Poster sessions which ore becoming 
more and more popular at the confe(ence will be 
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available as an alternative to oral presentations. Requests 
tor display space must be supported by informative 
abstracts. The program committee wilt employ the same 
criteria to govern allocation of space in poster sessions as 
for oral presentations. 

A
bstracts: Abstracts ore to be short papers that can be 
cited in the literature. Abstracts will be limited to two 

pages. For readers of the BUllETINwho did not receive the 
first announcement for the conference and wish to submit 
an abstract. please contact the Projects Office for 
abstract forms and additional Information. (713-486-
2150) NOTE: THE ABSOLUTE DEADLINE FOfl RECEIPT OF 
ABSTRACTS AT THE LP/ IS 15 JANUARY 1985. A $20.00 LATE 
FEE Will BE CHARGED FOR ALL ABSTRACTS RECEIVED 
AFTER THAT DATE. 

Abstracts of papers submitted to the conference will 
be published in lunar and Planetary Science XVI. Abstract 
volumes will be available to registrants at the Conference. 
Copies of the Abstracts remaining after the conference 
will be available for a small handling charge plus 
postage. Watch the February BUllETINfor order form and 
price list. 

Chili Cook-off: The Fifth Annual LPSC Chili Cook-off/ 
Barbeque Dinnerwill be held on Tuesday. March 12th. 

The cook-off portion of the social will be held only If 
enough teams enter to make it worthwhile. Entries are 
hereby solicited. if you haven't entered before and have 
questions. call the Projects Office (713-486-2150). The 
more teams. the more fun. 

The following schedule lists dates important to the 
submission of abstracts. to attendance at the conference. 
and to the submission of papers for the Proceedings 
January 15. 1985 Deadline for submission of abstracts 
March 1 1-15. 1985 Sixteenth Lunar and Planetary 

Science Conference 
May 1. 1985 Deadline for submission of papers to the 

XVlth Proceedings 
The February issue of this BULLETIN will contain the 

preliminary program for the conference and ordering 
information for Lunar and Planetary Science XVI. 
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ALL YE AUTHORS PLEASE NOTE

PUBLISHERS EXHIBIT 

The Library Information Center (L,C) at the LPI will 
again sponsor a Combined Publishers' Exhibit at the XVlth 
Conference. We do query a number of publishers to 
submit terns for the exhibit, BUT if you have a new book 
coming out. and wou ld like to have a copy on disp oy, or 
brochures describing it, be sure to either alert your 
publisher to send a display copy to Fran Waranius. at the 
LPI, or send one yourse f. If you will sand it or give us 
information about the publication before the conference, 
we will be able to include the information in our catalog 
of the exhibit. Deadl ne for materials to be included in the 
catalog s February 22. 1985. 

LUNAR AND PLANETARY SCIENCE 

CONFERENCE "FORUM" 

During the 15th Lunar and Planetary Science Confer
ence, a meeting was organized by a group of participants 
who were concerned about the organization of the LPSC. 
Several issues and possible solutions were discussed 
during that meetmg. The consensus was that steps should 
be taken to provide a mechan sm for airing opinions, 
problems and needs concerning the annual conference 
and publications relating to it 

The group voted to initiate on onnua Lunar and 
P:onetary Science Conference Forum, to be held during 
the conference each year, where meeting participants 
could openly express and discuss mutual concerns. This 
year the forum will be held on Thursday, March 14. 

Suggestions for ssues to be placed before the Forum 
are hereby soljclted. The questions. comments, and 
suggestions which you send in will be summarized and 
distributed to all Lunar and Planetary Science Conference 
attendees at registration. The summary will serve as the 
basis for the Forum agenda 

Please send alil comments to the LPI Projects Office, 
3303 NASA Rood 1, Houston, TX 77058. 

PHOTOGRAPHS INDICATE POSSIBLE 

SOLAR SYSTEM AROUND STAR 

T
wo astronomers, Ors Bradford A. Smith, University of 
Arizona and Richard J Terri e. Jet Propulsion Labora
tory, have photographic evidence ind;catlng a 

possible solar system around Beto Pictoris a star 50 light 
years from Earth. 

Employing special optical and computer techniques, 
they photographed a vast swarm of solid particles, ca led 
a circumstellar d1sk surrounding the nearby star. The disk 
is the first of its k nd to be seen clearly in ostronom cal 
photographs 
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There is some evidence to suggest that pianets could 
have formed around the star The brightness of the star 
seen through its disk indicates that the innermost particles 
of the disk may have been swept away. TheformatJon of 
planets would produce such an effect But the astrono
mers say they hove not been able to determine if there are 
actually planets around the star. 

The circumstel ar disk is believed to be made up of 
countless particles ranging in size from tiny gra ns less than 
a thousandth of an inch ( 10 microns) in diameter to the 
nuclei of comets a few miles across. The most 1 kely 
composition includes Ices. si icates and carbonaceous 
(organic) compounds. the same moterJals from which the 
earth and the other planets of the solar system ore 
bel'eved to hove formed. 

Q 
uesfons to be answered are whether Beto Pictoris 
has existed Jong enough for planets to have 
formed and whether large planetary bodies will 

necessarily form, even when the required materials are 
present. 

To the unaided eye, Beto Pictoris which is twLce as 
massive as the Sun and at least 20 times as lum nous, 
appears as a faint (fourth magnitude) star n Pdor, an 
obscure constel ation in the southern skies. To those livlng 
throughout much of the Earth's northern Hemisphere, Beto 
Pictoris remains permanently below the horizon, for 
Americans, it con only be seen clear y from the extreme 
southern parts of the country. 

Smith and Terrile's attention was drawn to Beto Pictorls 
by reports earlier this year by the IRAS ( Infrared Astronom
ical Satellite) science team which stated that thls star. 
and three others similar to It. showed abnormal amounts 
of infrared radiation, implying the existence of solid 
material orbiting around the stars. 

To make the observation, the astronom9fs used a 100-
inch (2 5 meter) telescope at the Las Camponas Obser
vatory near Lo Serena, Chile. Computer processing 
revealed what could not be seen in the unprocessed 
image two faint streaks of llght extending radially 
outward to great distances from the star. 

The work was jointly funded by the University of Arizona 
and NASA's Office of Space Sciences and Applications. 

-JPL Press Release 1057 

YOUNG ASTRONAUT PROGRAM 

On October 17, 1984, PresTdent Reagan launched o 
major private sector initiative col ed the Young Astronout 
Program. The national program ,s designed to use the 
excitement of the United Sates Space Program to elevate 
the interest and skills of American youth in science 
mathematics and technology, 

Jock Anderson, the syndicated columnist who pro
posed the Young Astronaut Progrom, spoke at the 
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ceremony held at the White House I-fa stressed the need 
for such an undertaking to help ignite the interest of 
elementary and junior high school students and their 
teachers to study mathematics. scJence, and other 
space related subjects. 

Curricular and extra-curricular materials wdl be sent to 
Young Astronaut Chapters organized ,n schools and 
communit es nationwide Invitations to become nvolved 
are being sent to over 75,000 elementary and junior high 
schools in this nation. More information Is avai able from 
he Young Astronaut Council, 1015 15th Street NW. Suite 

905, Washington DC 20005, or by calling (202) 682-1984. 

ULYSSES NEW NAME FOR INTERNATIONAL 

SOLAR POLAR MISSION 

The joint European Space Agency (ESA)/National 
Aeronautics and Space Administration (NASA) Interna
tional Solar Polar Mission (ISPM) has been renamed 
Ulysses. 

The name change. proposed by ESA and concurred 
in by NASA was chosen not only with reference to Homer's 
mythological hero, but also the Italian poet Dante's 
description (in the 26th Canto of his Inferno) of Ulysses· 
urge to explore "on uninhabited world behind the Sun." 

The reference from the Inferno is appropriate 
because the mission will permit measurements to be 
made for the first time away from the ecliptic plane and 
over the poles of the sun- the mission's trajectory taking 
the spacecraft into the uncharted third dimension of the 
heliosphere. 

The primary objective of the Ulysses mission is to 
investigate the properties of the solar wind. the structure 
of the sun/wind interface. the heliosphere magnetic field. 
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the interplanetary magnetic field, the solar wind plasma, 
solar and galactic cosmic rays and cosmic dust. 

Ulysses is scheduled to be aunched into its unique 
elliptical transfer orbit to the p anet Jupiter in May 1986. 
After a 14-month journey to Jupiter, the gravitational 
effect of the huge planet will deflect the Ulysses space
craft into a high inclination orbit out of the ecliptic plane 
toward the sun. 

Two and one half years later lt w II pass over one of the 
poles of the sun. About eight months later it will re-cross the 
plane of the ecliptic on its way to the other pole. The entire 
U ysses mission will last five years. 

The ESA contribution to the Ulysses mission consists of 
the spacecraft and its operat on and about one-half the 
experiments The other half of the payload and the 
spacecraft's power generator are provided by NASA 
NASA will also launch the spacecraft from the Space 
Shuttle, provide the Centaur injection stage and support 
the mission with ts deep space network. Mission opera
tions will be performed from the Jet Propulsion Laboratory 
(JPL) in Pasadena, California. 

-NASA Press Release 84-127 

RINGS OF URANUS PHOTOGRAPHED 

Astronomers hove for the first time clearly photo• 
graphed the rings of Uranus, showing them to be made of 
particles which are darker than any other bodies in the 
solar system. 

Dr. Richard J. Terrlle of NASA's Jet Propulsion Labora
tory and Dr. Bradford A Smith of the University of Arizona 
used a special electronic camera system at the Carnegie 
Institution's Las Campanas Observatory in Chile to record 
the images last April. 

Photographing the rings is difficult because they ore 
darker than charcoal and very close to the much brighter 
Uranus. Special computer processing was performed on 
the images to make the rings visible. 

The rings can be seen as a circle of material concent
ric around the nearly pole-on view of Uranus. Uranus 
travels the solar system with or ie pole facing the Sun; the 
rings girdle the planet's equatorial region, giving the 
Uronian system its bullseye-like appearance. The five 
known moons of Uranus con also be seen along with 
several background stars. 

The rings were discovered in 1977 when they blocked 
out the light of a distant star as Uranus passed in front of 
it. Uranus is known to have nine rings. All ore very narrow 
with the widest of them, called the epsilon ring. having on 
average width of about 50 kilometers ( about 30 miles). 

Analysis of this new photograph shows that the rings 
reflect back only about two percent of the sunlight falling 
on them, making them the darkest material found in the 
solar system. This raises the question as to what the rings 
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ore made of: two possibilities have been suggested. 
Evidence from meteorites and astronomical obseNations 
of asteroids suggests that dark organic material is 
prevalent in the outer solar system and could comprise 
the rings. Another possibility is that the rings are made of 
f10zen methane, another common material in the outer 
solar system. Methane ice, which is normally bright, can 
be darkened by radiation. either from high-energy 
particles from the Sun, or from trapped radiat,ion around 
Uranus (similar to the Van Allen radiation belts around 
Earth). 

Studies of the dngs of Uranus are particularly impor 
tant because they will contribute to preparations for the 
Voyager 2 encounter of Uranus in January 1986. This will be 
the first opportunity to view the rings close-up. 

-JPL Press Release Oct. 10, 1984 

SESAC WORKING GROUP ISSUES REPORT 

The working group of NASA's Space and Earth Science 
Advisory Committee (SESAC) which was estabUshed in 
May 1983 to review the Research and Analysis (R&A) 
Program in the Space and Earth Science disciplines.in the 
Off ce of Space Science and Appl,cahons (OSSA), hos 
issued its report to NASA 

The SESAC working group in this review considered: 
1. The goals of the R&A program and its role in 

meeting present-day OSSA objectives. 
2. Management of the R&A Program by the NASA 

Headquarters Disclpline Chiefs and Program Managers. 
3. Funding trends and funding distribution for the 

period FY 1979-FY 1984. 

The findings of the group were based on extensive 
inteNiews with. and consideration of data compiled by 
OSSA staff, and discussions with personnel from NASA 
centers. university and industry scientists. The following 
conclusion was reported: 

Endeavors in Research and Analysis form the 
foundation for the entire space and earth 
sciences program because they provide the 
means of identifying which missions ore required 
and also the means of extracting full scientific 
results from completed missions. The scientific 
accomplishments are impressive: current objec
tives are well-focused and are of scientific 
significance. 
The group's recommendations to NASA Include the 

following· 
1. OSSA must give Its Research and Analysis Program 

a priority commensurate wjfh that of the flight program. 
2. The management of the R&A Program must 

remain with scientists at NASA Headquarters. because 
management of a(l effective national program requires a 
broad perspective and the coordination of research at 
NASA centers. the universities. and n lndustry 
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3, OSSA must provide adequate funds tor data 
analysis and loteractive data systems as part of eacb 
flight program budget. 

4. �nadequate funding is the most pressing problem 
1n the R&A program. 

The worklng group was chaired by Dr. Kevin Burke 
Lunar and Planetory Institute. Other members include Mr. 
Joseph Alexander. NASA/Goddard, Dr. Moustafa Cha
hlne, Jet Propulsion Laboratory, Dr. George w. Clark, MIT. 
Dr. John Dutton, Pennsylvania State University, Dr. Dennis 
Papadopoulos, University of Maryland, Dr. Jeffrey Rosen
dhar, NASA/Headquarters. and Dr Laurel Wilkening. 
University of Arizona. 

ORIGIN OF THE MOON CONFERENCE 

LEAVES ISSUE STILL DEBATABLE 

Over 100 scientists met In Kono Hawaii. October 13-16, 
1984, to participate in the Conference on the Origin of the 
Moon. The conference opened w,th a number of invited 
papers designed to review the various theories which 
have been \:,reposed to explain the origin of the Moon 
Discussions of the geophysical. dynamical. and petrolog
ical and geochemical constraints which influence the 
origin theories followed the invited reviews. Two sessions 
titled "My Model of Lunar Origin" allowed several 
researchers to present their theories in more detail to the 
assembly. 

t Is planned to prepare a monograph dedicated to 
the topic of the Origin of the Moon. It will not be a 
proceedings of this conference because papers are 
being solicited from all members of the community who 
have been invo1ved in work relating to an explanation of 
!he origin of the Moon. Th s is indeed o CALL FOR PAPERS. 
The book will be published by the Lunar and Planetary 
Institute In 1985. Deadline for the manuscripts will be in 
mid-February. Although plans for the publication are not 
yet final, if you are interested In publishing in this volume. 
please contact Dr. G. Jeffrey Taylor at the University of New 
Mexico or Ms Karen Hrametz at the LPI. 

An abstract volume of the papers presented to the 
conference was distributed to conference attendees. A 
limited number of copies of the volume ore available at 
the LPL If you wish to order a copy, please use the order 
form provided in this issue of the LPIB. 

GEOPHYSICAL DATA FACILITY 

DEMO AT THE AGU 

Staff members of the LPI Computing Center for 
Planetary Data Analysis, (C2PDA) will be demonstrating 
the remote access capabilltfes of the Geophysical Dato 
Facility (GDF), during the Fall American Geophysical 
Union meeting In San Francisco, December 3-7.1984. The 
demonstrations will be held n the Americania Hotel, 121 
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7th Street. The room number and times will be posted on 
bulletin boards at the convention center and will also be 
available from the front desk at the Americanio. 

GDF provides o set of research tools to analyze 
geophysical datasets such as gravity and magnetic data 
on a regional/global basis. to compore datasets of 
different geophysical phenomena over the same geo
grapFtical area and to do modelling on these datasets. 
Currently, the collection includes Earth topography. 
SEASAT. MAGSAT. GEOSAT, Venus topography and LOS 
(line of sight) gravity. Mars topography and LOS gravity, 
and the lunar consortium datasets. 

During the demo. you will be able to access the LPI/ 
GDF databases just as you would from your home 
institution. There will be no charges during the demo. The 
only charge incurred when accessing from a home 
institution is the communication charge. Access to the LPI 
databases and modelling programs is free. 

For more information on accessing GDF's datasets or 
for more details about the demo at AGU. contact Kin pong 
Leung. Computer Systems Manager. C2PDA. 713-486-
2165. 

See you at the AGU meeting' 

WEST GREENLAND FIELD WORKSHOP 

A workshop and conference on "The Earth s Oldest 
Rocks" will be held in the Godthaab district of west 
Greenland. during the last two weeks in June 1985. The 
meeting will be sponsored by agencies in the U.S . .  
Denmark, and Greenland. including the Notional Aero
nautics and Space Administration. the Lunar and Plane
tary Institute. the Natrona! Science Foundation. the 
Commission for Scientific Research in Greenland, and the 
Greenland Geological Survey. 

The objective is to bring together scientists in terrestrial 
and planetary geochemistry, geology, and geophysics to 
examine first-hand the earl iest lerrestrial crust available 

The 9-10 day program will consist of two days devoted 
to technical sessions and 7-8 days of fie d trips. The field 
trips will emphasize the relationships between the early 
Archean rocks ( 3.8-3.5 Go) and the later Archean 
processes that modified them; high- grade metomor 
phism. retrogression. element and fluid migration. defor 
motion. and onatexis There will be a helicopter excursion 
to the 3.8 Go lsuo suprocrustols. and five days of boot 
excursions to view 3.8-3.6 Go Amitsoq gneisses and 
enclosed fragments of supracrustal sequences in the 
Godthoob-Faeringehovn area. The excursions w111 be led 
by Ors. Victor McGregor. Allen Nutman and Clar!< Friend 

Due to the complex logistics involved and the space 
imitations on the boots and aircraft. port ciponts will be 
imited to 30, It is onticipoted that interest n part1c1pating 
1n the workshop will greatly exceed this number. thereby 
requiring the organizers to select participants on the basis 
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of who is likely to contribute to or benefit most from the 
workshop. 

If you have questions regarding this meeting. please 
contact Kevin Burke (713-486-2180). Bill Phinney ( 713-483-
3816 ), Lew Ashwal (713-486-2147). or Pam Jones ( 713-
486-2150). 

SUMMARY OF IMPORTANT DATES (Estimated) 
1 January 1985 Applications due at LPI 
21 January 1985 Notification of results of selection 

25 February 1985 

18 March 1985 
18-30 June 1985 

process to all applicants 
Deposits and letters of acceptance 

from attendees due at lPI 
Final attendee list prepared by LPI 

Workshop on the Earth's Oldest Rocks 

MECA · LPI WORKSHOP "WATER ON MARS" 

November 30 - December 1. 1984 

As port of the new NASA-sponsored LPI Study Project 
entitled "Mars: The Evolution of Its Climate and Atmosphe
re"( MECA) the MECA-LPI Workshop "Water on Mars." will 
be held November 30-December 1 .  1984. at NASA-Ames 
Research Center. 

The workshop will focus on four key questions: 
1. What is the present water cycle and what pro

cesses affect this cycle? 
2 How has the post water cycle changed and what 

con be inferred about post climates? 
3. What ore the nature and distribution of the 

sources and sinks for water at the surface today and how 
hove they changed with time? 

'1. What is the current and past bulk water content? 
Session chairmen will be Bruce Jokowsky (Question 

1 ),Jomes Pollock(Question 2). Michael Carr(Question 3). 
and Heinrich Wanke ( Question 4 ). These individuals will 
then present a review/summary of the "questions" and 
session at the American Geophysica Union meeting in 
Son Francisco December 3-7 1984. 

For more information about this meeting. contact 
either: 
Ronald Greeley 
MECA Steer'ng 
Committee Chairman 
Arizona State Un versify 
( 602) 965-7045 

or LeBecca Turner 
Workshop Coordinator 

lunar and Planetary Institute 
(713) 486-2158 

GALAX'(-SOLAR SYSTEM INTERACTION 

CONFERENCE IS SET 

The recent suggestlon tho· the Sun may hove a 
companion s·or the expected perturbat ons of the outer 
reaches of the soror system by poss]ng stars and by 
molecu ar clouds and galactic grav1totiona fie ds and 
the role of nearby supernovae in the formation of the solar 
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system has drawn attention to the general questton of the 
influence of our galaxy upon the solar system. 

A conference on this subject will be held January 10-
1 2  in Tucson Arizona -immediately preceding the Ameri
can Astronomical Society meeting. The purpose of the 
conference Is to focus on the influence of the galaxy on 
the solar system rather than to discuss the galaxy and the 
solar system per se. A book covering the topic of the 
conference will be published For information, contact: 

Mildred S. Matthews 
Lunar and Planetary Laboratory 
University of Arizona 
Tucson "2 85721 

NATO ADVANCED STUDY INSTITUTE-NEWCASTLE 

A NATO Advanced Study Institute on the Physics o f  
Planets; Their Origin, Evolution and Structure wm be held 
at --the Un iversity, Newcastle-upon-Tyne, April 9-20. 1985 A 
limited number of travel grants are available for students 
or posf-doctoraf felro ws Applications for the travel grants 
wi ll have to be completed by December 31, 1984. For 
more information about this meeting, contact· 

Administrative Assistant 
>institute of Lunar and Planetary Sc ence 
School of Physics 
The University 
Newcastle-upon-Tyne, UK NE1 ?RU 

LP/ TOPICAL CONFERENCE ON HEAT AND 

DETACHMENT IN CRUSTAL EXTENSION ON 

CONTINENTS AND PLANETS 

The Lunar and Planetary Institute is organizing a 
conference to explore the role of thermal and mechani"l 
cal detachment in continental extension on Earth's 
continents and the crusts of the solar planets. The 
conference Is the third of a h[ghly successful series that hos 
already explored Plateau Uplift. and Processes of Plane
tary Rifting. (See preliminary announcement In the May 
BULLETIN) The conference will be held in Sedona. Arizona. 
on October 10-12, 1985. 

In keeping with the philosophy of Penrose Confer
ences. Chapman Conferences. and earlier LPI topical 
conferences, attendance wlll be limited to about seventy
five scientists. Selection of the attendees will be based on 
the extended abstracts submitted by prospective atten
dees. Plans ore to include the abstracts of all attendees 
in the conference abstract volume. 

The Organizing Committee is planning poster ses
sions, scheduled not to conflict with oral papers. as a 
means of increasing the number of usefut 'and interactive 
presentations that can be accommodated wlthin the 
time available. 

The proposed field trips include a 3-1 /2 hour fl ight over 
the Transition Zone, core-complex extensional terrane, 
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and the Grand Canyon in  Twin Otter aircraft, which 
provide excellent vislbl!lty. 

Co-conveners for the conference are lvo Lucchitta 
(USGS, Flagstaff, N). and Paul Morgan (LPI, Houston. TX, 
and Purdue University, West Lafayette. IN). If you are 
lnterested in receiving more information about this 
conference as lt becomes available, please write to Ms 
Pam Jones, Projects Office. Lunar and Planetary Institute, 
Houston. TX 77058, or call (713) 486-2150. 

The tentative schedule for abstracts. attendee 
selection, and other details is as follows: 
January 1985 Mail letter with abstract forms and 

instructions to those who hove requested 
detailed information 

Aprll 29. 1985 Deadline for receipt at LPI of 

June 1 , 1 985 
extended abstracts 

Applicants notified of results of 
selection process 

CONFERENCE October 10-12. 1985 
February 1 . 1986 Deadline for receipt at LPI of 

manuscripts for Proceedings volume. 

NEW PUBLICATIONS 

Some of the fol owing publications are available from 
the Superintendent of Documents. Government Printing 
Office, Washington DC 20402. Although thls agency 
requires prepayment on all orders. they will accept 
Mastercard or VISA credit cords. Just include the account 
number and expiration date on your order to them Some 
of the publications may be availabl e from the GPO 
bookstores which are found in major cities around the U.S. 
Check your city directory for a ocal listing. 

Several of the GPO pubh cations 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 Natfonal Technical Information SeNice, 
Springfield VA 22161. This agency also requires prepay
ment. It should also be noted that the paper copy 
supplied by this agency Is often a photocopy produced 
from a microfilm Consequently quality is not always 
consistent 

PLEASE do not send orders for these publicafions to 
the LPI. We are not a distribution center for SOD or )\/TIS 
documents and this w,11 only delay your order. 

NASA PUBLICATIONS 

living and Working In Space: A History of Skylab 
This vo ume in the conhnuwng N.A.SA History Series is 

written by W David Compton and Charles D. Benson. It is 
a history of the Skylab Project from its inception in 1963 to 
its conclusion in 1979 This concise history of a project 
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which resulted in man's ottemp\ to live in space and 
acquire scientific data is o worthwhile addition to this 
series. The detailed accounts of the design of the mission, 
and the results obtained make this a quick reference to 
the early days of man-in-space, sure to be more valuable 
as the plans for a permanent space station toke shape. 
NASA SP-4208. 462 pp. cosebound S20.00 US; $25.00 
Foreign. Available from GPO S/N 033-000-00847-3. 

Viking: The Exploration of Mars 

A well-illustrated, color and block-and-white, glossy 
oversize brochure which does a very concis :ob of 
summarizing the Viking missions and the scientifl1.. suits 
obtained from this visit to Mars. It is published as NASA EP-
208 and should be available from the GPO for $4.50. 
Although just distributed in August 1984, the GPO reports 
that it is now out-of-stock. Hopefully. this useful and fine 
booklet will be reprinted. Some of the GPO Book Stores 
may still have a stock. If you ore lucky enough to have a 
Book Store in your city. hurry in and capture a copy of this 
publication. It is well worth the money. 
NASA EP-108. 55 pp (oversize). $4.50. Available (maybe) 
from GPO S/N 033-000-00915-1. 

Phobos: Close Encounter Imaging from 
the Viking Orbiters 

This is a fine collection selected from the photographs 
of Phobos, the larger and innermost of the irregular moons 
of Mars, which were taken by the Viking Orbiters. The 
shape and orbital characteristics of Phobos are discussed 
and illustrated, but the real treasure of the book is the host 
of close�up photographs. As you examine them. Jt will 
become obvious that the wealth of information provided 
by Viking is just the beginning of our quest of knowledge 
of Mars. There is much to do to understand the dramatic 
events of Mars' history, including how and where Phobos 
formed and how its surface was shaped. This volume can 
help us in the quest by making available an organized set 
of information that Included the best photographs of 
Phobos ever obtained. Compiled by Thomas C. Duxbury, 
John D. Callahan, and Adriaoa C. Ocampo. this oversized, 
glossy publication is  available as NASA Reference 
Publication 1 109. Unfortunately, It is being distributed by 
the National Technical Information Service with a price 
tab of S10.00. This usually means that there was a very 
small ptess run to start with, and an order to NTIS may result 
in receiving a photocopy of the original. Quality of the 
photographs is apt to suffer. 
NASA RP-1 109, 60 pp (oversize), $10.00. NTIS 

Voyager 1 and 2: Atlas of the Six Soturnian Satellites 
This atlas contains preliminary mops of six satellites of 

Saturn and includes the pictures and other data gathered 
primarily by the Voyager 1 and 2 spacecraft. Two versions 
of each satellite picture and two versions of each mop ore 
contained in the atlas. In addition, a grid showing the 
latitude-longitude system for each satellite, in ttw 
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perspective view of each picture is Included. The two 
versions of each picture include a contrast-enhanced 
unfiltered version, and o contrast-enhanced high-poss 
filtered version. These two versions provide significantly 
ditfe[ent presentations of the images to augment the 
study and interpretation of the data. 

Again a fine publication by Raymond M. Batson and 
a team of associate authors who worked together to 
produce this outstanding atlas of these satellites. Hope
fully a sufficient number of copies were printed so that the 
National Technical Information Service will supply copies 
of the original and not photocopies to requesters for the 
document. 
NASA SP-474, 1 75 pp (oversize) casebound, $1 7.50 NTIS. 

OTHER PUBLICATIONS OF INTEREST 

The SIR-A Movie 
The Notional Space Science Data Center (NSSDC) 

has acquired a 1 6-mm motion picture from the Jet 
Propulsion Laboratory entitled The SiR-A Movie. 

This 1 1 -minute color motion-picture film, with sound, 
begins with footage showing the actual launch of the 
Space Shuttle and continues with examples of the radar 
imagery acquired with the Shuttle Imaging Radar-A flown 
on STS-2. The narrator is Dr. Charles Etachi, the SIR-A 
Principal Investigator. The film "1s mode in such a way that 
the viewer sees the imagery as it would appear if he were 
flying on the Shuttle. Examples of imagery include the 
coast of Southern California, villages and tectonic 
features in Chino, river patterns in Borneo, and buried 
drainage patterns in the Egyptian/Sudanese desert. 

The film is available to NSSDC requesters on loon. 
Video tapes will be for sole when they ore available. 
Requesters in the U.S. should direct inquiries to: National 
Space Science Data Center, Code 601 .4. Goddard Space 
Flight Center, Greenbelt MD 20771. Telephone: (301) 344-
6695. 

News from Astronomical Society or the Pacific 
A series of good humored bumper stickers on astro

nomical subjects ore available from the Astronomical 
Society of the Pacific. Slogans include: Holley Ho!; Let the 
Stars Get in Your Eyes; Block Holes Are Out of Sight; I Watch 
Heavenly Bodies; Positrons Are Another Matter; Superno
vae Are a Blast; and Quasars Ale Far Out. The requested 
donation is $1.00 for each sticker; proceeds go to support 
the educational programs of the nonprofit Society. 

The ASP is also distributing a national newsletter for 
teachers and librarians in grades 3 through 1 2  who would 
like to include more astronomy in their classroom work. 
Publication began in foll of 1984. Sponsored by the ASP 
and the American Astronomical Society, the newsletter 
will Include: short nontechnical articles on new- develop
ments in our exploration of the universe; practical 
classroom activities for teaching astronomy; specific 
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suggestions for audiovisual resources on astronomical 
topics. No background in astronomy will be assumed and 
the sponsors particularly want to encou[Oge teachers who 
have not had much training in science, To receive the 
quarterly newsletter, teachers or librarians, should write on 
school stationery and identify the grade level they teach. 

For either of the above items contact: 
Astronomical Society of the Pacific 
Bumper Sticker Dept. or 

Teachers' Newsletter 
1290 24th Avenue 
Son Francisco CA 94122 

Special Note to Owners of the Proceedings of the 
12th Lunar and Planetary Science Conference 

Two pages have been transposed in the printing of 
part 2 of the 12th Proceedings. Pages 1672 and 1698 are 
the two pages involved. We suggest that you prepare two 
pressure-sensitive labels reading "Page 16 72 and 1698 are 
transposed". Put one label on each of these pages and 
the users of the volume will be directed to the proper 
information. 

LPIB No- 39 

NOTETO OUR READERS: PLEASE let us know when you 
move. Each change of address which we get through the 
postal service costs us $.25-S.80 in return postage costs. 
Because of the high costs of postage, we will make the 
address change on our list but we will no longer send the 
current issue out to you on a straight third or first class 
mamng. Thls means you will miss receiving whatever 
moiling from the LPJ we get from the Post Office w, th your 
change of address. 

If yoo want to be sure that you get all of your mailings 
from the Institute promptly, be sure to send a change of 
address to: Mallist, Lunar & Planetary lnstltute, 3303 NASA 
Rood One, Houston, TX 77058. It often tokes the postal 
serv·ce 60-90 days to return on item to us with the address 
correction. Do yourse f and us a service. Remember the LPI 
Moiling List when you move. Thanks. (ye editor) 

The LUNAR AND PLANETARY INFORMATION BULLETIN Is 
publlsbed by the Lunar and Planetary Institute. There ore 
usually th1ee issues per year. It is distributed free on request 
to lunar and planetary scientisfa, educators, students, and 
their institutions. 

he next issue will be in February. Copy deadline is 
January 25, 1985. If you hove 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 Rood One 
Houston, TX 77058 
Phone 713/486-2135 
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December 3-7 American Geophysical Union Fall Meeting. Civic 
Auditorium, 
San Francisco, California. 

= 
1 985 
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cal�ndar 
t---

AGU, 
2000 Florida Avenue rwv. 
Washington DC 20009 

January 2 Applications for West Greenland Fleld Workshop due at LPI. See article. this BULLETIN. 

January 10-12 Conference on the Galaxy and the Solar System. 
Tucson. Arizona. 

January 1 1  Abstract deadline EUG Ill 

January 13-16 1 65th Meeting of the American Astronomical Society. 
Tucson, Arizona. 

JANUARY 15  ABSTRACT DEADLINE for the XVlth LPSC. 

February 15 Deadline for papers for the book on Origin of the Moon to 
be published by the Lunar and Planetary Institute. 

MARCH (early) Deadline ior abstracts for Spring AGU meeting. 

MARCH 1 1-15 XVlth LUNAR AND PLANETARY SCIENCE CONFERENCE. 
Houston Texas. 

April 1-4 European Union of Geosclences EUG Ill, 
Strasbourg 

April 9-20 NATO Advanced Study Institute: Physics of Planets: Their 
Origin, Evolution and Structure. 
University, Newcastle-upon-Tyne. Great Britain. 

Roman Smoluchowski. 
Dept. of Astronomy, University of Texas, 
Austin Texas 78712 (512-471-4461) or 
Mildred S, Matthews, 
Lunar and Planetary Laboratory. 
University of Arizona, Tucson A:l. 85721 
(602-621-2902) 

See meeting reference Aprll 1-4 

Raymond E White. 
University of Arizona. 
Tucson A:Z. 85721 

Send to· Publications Dept .. 
Lunar and Planetary Institute. 

For more information contact the Publi
cations Dept .. LPI. 7 13-486-2143. 

See meeting note May 27-31. 

See front page this BULLETIN 
for Information, 

Organising Committee, Dept. of Earth 
Sciences. 
University of Cambridge. 
Downing Street, Cambridge. 
Great Britain CB2 3EQ 
(Tel (0223)355463; Telex No. 81240 
CAMSPL G) 

Administrative Assistant, Institute of Lunar 
and Planetary Science, 
Schoof of Physics. The University, 
Newcastle-upon-Tyne. UK NE1 7RU 

Aprii 29 Deadline for abstracts for LPI Topical Conference on Heat See article. this BULLETIN. 
a11d Detachment in Crustal Extension on Continents and 
Planets. 
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May 8-1 1 

May 27-31 

June 2-6 

June 5-7 

June 18-30 
Estimated 

October 10-12 

Princeton/ AJAA/SSI 7th Conference on Space 
Manufacturing, 
Princeton Unlverslty, New Jersey. 

American Geophysical Union Spring Meeting, 
Baltimore, Maryland. Abstracts due early March 

1 66th Meeting American Astronomical Society, 
Charlottesville Virginia. 

Conference on Terrestrial Planets: Comparative 
Plonetology, 
Romo Auditorium, California Institute of Technology, 
Pasadena California. 

Workshop on the Earth's O dest Rocks, and Field Trip, 
Greenland. 

Conference on Heat and Detachment in Crustal Extension 
on Continents and Planets, 
Sedona Arizona. 

October 21-28 Division for Planetary Sciences, American Astronomical 
Society, 
Baltimore Maryland 

In Memoriam 
David R. Wanes 

1932 - 1984 

LPIB No. 39 

BA Lehman, 
Space Studies Institute, 
P.O. Box 82, Princeton NJ 08542 

AGU, 
2000 Florida NW, 
Washington DC 20009. 

Laurence Frederick, 
University of Virginia 

David J. Stevenson, 
Division of Geological and Planetary 
Sciences, 
Caltech 1 70-25.' 
Pasadena CA 91 125. (Tel: 818-356-6534) 

For more information see article this 
BULLETIN. 

For more information see article this 
BULLETIN. 
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LUNAR AND PLANETARY B I BL IOGRAPHY 

I tems selected from mater ia ls  received ot the LP ! Llbrory Informat ion Center, Address of f i rst outhor I s  
included i n  the reference. Please contact the author or your l ibrary for repr int  or copy of the ortlc le ,  
For l i terature searches of the on- l i ne Lunar and Planetary B ib l i ography, ca l l  the LP ! 713/486-2191 , 

THE HOON 

BURSA , M .  ( ASTRONOM I CAL I NST , ,  C Z ECHOSLOVAi: 
ACA[IEl1'( IJF SC I ENCF� , F'RAGUE , CZECHOSLOVM f A  ) : 
A NOTE ON l f [IAL DECEL[MA T I ON OF THC MOON 
EARTH,  MOON , Mil• F'LANfTS '.'01. , 1 0 ,  159-19�  
( 1 984 ) 

llRAGESCO , J ,  H I G H  RES OLUr I ON f'IIOl OGJ.'.AF HY  
ASTRONOMY VOL , 1 2 ( 1� •  35-38  ( 1 984 ) 

DUR ! SEN , R , H , l SCOTT , E , H ,  i hEPT , er ASl RUHO
M Y ,  J N[1J t'\N/\ UNJ 'J , ,  BLOOM I MGTOll o  IN 1 .'40:; ) 
I MPL I C A T I ONS OF R[C fN T NUMERICAL All W AT l ON� 
FOR THE F 1 5S I ON lHEORY  OP l HE OR l G J h nF rH[  
MOON 
I CARUS VOL , 51? , t $°3- t58 ( 1 9 9 4 >  

JEFFE:OS , H .  .. Ho \1UNT il 'G£111N E:OD11 , 1 CMl!<F;J l•GI 
C!l3 OU.< .  UK ) : COtl'iTANrn REI.A I E [o TO T ill MOON 
MONTHLY t-lOT ! CFS OF Tl(E ROYf,L r.s rl':Of/ 1,M I  :,'1 SO-
C I E T Y  VOL , 208 , �29-23v ( 1 984 ) 

NEWSON , H , E ,  < MnX-F'LANC� - I NS T l TUT FUR CHEft l f , 
ABTEI LUNG KOSMOCHEM l E ,  SAnRSTRASi[ � l ,  D 6500 
MAINZ , FRG ) : THE LUN"\R CORr: Al'HI l HE O R I G I J, 
OF THE MOON 
EOSI  TRANSACT I ONS , AttERI CAN · GfOPHY�fCAl UNION  
VOL,  63 ,  369-370 i l ?8 4 )  

F:A I T ALA , J ,  ( UEl'T , o r  r,S l 'RONOMY, U N I VERS I T Y  or 
OULU , OULU , F- I NLAtlII ) : rERRA SCnRP" I IW I CAI 
ING YOUNGEST TrnRA F/\UL TS ON 1 tn: tl0\fll 
EARTH,  MOON , AND f'LANfT<; VOL , 3 1 ,  6-l-71 
( 1 984 ) 

BFLL , J , F ,  t HAWKE , B , R .  I PLANETA� Y UFOSCI FNCES 
D I V , ,  HAWAI I I NST , Of  GEDPHY•J C S ,  U N I V .  OF 
HAWA I I AT MANDA, HONOLU U, Ill 969 22 > :  I UNAR 
DARK-HnLOED I NPnCT CRATERS : O R I G I N  AN� I MPL I 
CAT � ON S  FOR EARLY MnRC VOLCAN ISM  
JOURN(IL OF  GEClf'HYS I C Nl f:I\SU,RClt 'JOL , 8'/ , 
6899- 6 9 1 0  � 1 984 1 

MACRDBERT , A ,  BACKYARD AS lR ONOMY - 6 i  CLOSE -UP 
OF AN nL IEN  WORLD 
SKY AND TELCSCUF E VOL , 68 1 1 1  29-J !  ( 1 984 1 

TAYLOR , G , J ,  < INS1 , OF 11Cl tOFi I T C<" , IJIH V ,  OF 
NEW M E X I C O ,  AI I<llnUF RClll l ,  Nrt 8 7 1 3 1  ) :  
PETROLOGY, MAGMA ARE L I VFI Y I  UNn� SUBJECTS 
GEOT I ME S  VOL , 29< 6 )  Z6 �8 ( 1 �8 4 > 

SPACE UTILIZATION ( Includ ing Lunar Base} 

11ENl•ELL , W , W ,  < SOLAR SYSTEM EXPLOR A T I O N  11 1 v . ,  
JOHNSON SF'flrl CENTER,  HOUSTON,  T X  77Q";8 l :  
THE HOO N :  A l UQ I CAL SPACE STAT ION 
GEOT I MES  VOL , 29 ( 6 '  9 ! 1 984 ) 

PLA1iETS . C I T  A T I  01�S TO SEVERAL PU'N:.'I S 

AF'PLERY , J , F .  t HOGAN , J , S ,  ( EARTH A H• SPACE 
SCI ENCFS D I V , ,  JET PROPULS I ON Lt'\B , ,  CAI JFORN I A  
I NST , OF  TECH , ,  •1800 OAK GROVI: llR I VE ,  f'ASAtoE
NA , CA  9 1 1 09 ) : RAl• I A J I VE-CONVFCT I VE EOUil. f ·· 
BR IUM MODELS OF JUPI TER ANO S � l URN 
LCARUS VOL . 59, 336T 366 ( 1 ?8 4 1  

BAS T I N , J , ft ,  DEP T ,  
COLLEGE. , M I L E  nm 
PLANETARY SHAP E :  
SMALL BOli J E S  

qF f'HY S I CS , OUEEN MARY 
ROA[1,  LONl10N E l  �l�S ) : 

I NTERNAL CONSTRAI NTS FOR 

GEOF'HYS I CAL JOURNAL OF THE ROYAL 
SOCIETY VOL , 7 8 ,  2 1 9-229 < 1 984 ) 

ASTRONOM I CAL  

BORDER I E S , N ,  t GOLDRE I C H , f' ,  t TRfMA I NE , S ,  
C• I V �  0 1'  GE OLOG I Cl'\L ANI• F"I AN£TMY SCI ENCES,  
CALIFORNIA  lNSl , OF  H'.CH , ,  f'/\St,UENA , ,..;, 9 1 1 25 
> :  EXCI TAT I ON OF I NCL I N A T I ONS I N  

R I NG SATELL I T E  SYSTEMS 
THI; AST ROF"HYSI CAI JOURNAL VOL , 284 , 429 -4 3 4  
{ 1 984 ) 

BURSA , M ,  ASrRONOMICAL I NS T , ,  C?ECHOSLOVA� 
ACADEMY OF SC I ENCE S ,  PRAGUE , CZ(CHOSLOVA K I A  J :  
SECULAR LOVE NUHBERS ANI• HY-I•IWGT A T l C  EOU I L I 
B R I UM O F  PLANETS  
EARTH,  MOON , AN[I f·LANETS VOL , 3 1 ,  1 3:>- l � 0  
< 1 5'84 ) 

CHOW , K , S , K ,  t FR I EDSON , A , J ,  + YUNG , Y , L , 
D !V , OF GEOLOGICAL AND F'l ,I\NETAR"( SC IENCES ,  
CAL IFORNIA  INST .  OF TECH . ,  F'ASADENA , CA 9 1 1 25 
) :  A NOTE ON THE VAR I AT I ONAL METHOD OF  STOhES 
AND DEHARCUS FOR RAD I A T I VE TRAN�FFR T �  F'LANE 
TARY ATMOSPHERES 
I CARUS VOL , :'-7,  1 1 7  187 ( 1 984 > 

COLE , G , H , A .  PHYSICS DEPT . UNI VERST I T Y  or 
HUL L ,  HULi . ■  HU6 7RX , UK ) :  C01111ENTJ ON THE 
PHYSI CS OF F'LANETARY E O U I L l �R ! UM 
OUARTERL 'I JOURNAL (JF THE ROYI\L ASTRONOttJ CAI. 
SOC I E T Y  VOL , ?::; , 248-258 { 1 984 1 

DRAKE , E ,  T .  t KOMAR , F·, II , < COLLEGE 1.1 1  OCEANOCi · 
RAPHY, OREGON STATE UN I V . , CORVALL I S ,  OR 9 7 3 3 1  
) :  OR I G I N  O f  l11PACT CRATERS;  I{IEAS ANI1 E X 
F'ERil1ENTS O f  HOO,E ,  G I LBERT , A�lrl WEGENER 
GEOLOGY VOL , �• 408- 4 1 1  ( 1 9811 )  

ENCRENAZ , T .  ( O BSERVATO!Rf  [1E PAR I S ,  HEUDON , 
FRANCE ,/ :  ,F'R IHORl• I A L  MAHER rn THE OIITER 
SOLAR SYST�H: A STUIIY OF I T S  CHEMICAL COMF'O
S l T lON  FROM kEHOTE SPfCTROSCOF' I C  ANAL Y S I S  
SPACE SCI ENCE REV IEWS VOL . 3 8 ,  35-87 < t 9 8 4 )  

FERNANl•E Z , J , A ,  t I F' , W , -H < 11AX-f'LAl-lCK-INSI TUJ' 
FUR KERNf'tl'( S T K ,  6900 lff ! DELFIERG,  FRG l :  SOME 
DYNAM I CAL ASrECTS OF THE ACCRE T I ON OF URANUS 
AND NEF'TUNE: THE EXCHANGE OF (JRFI J TAL ANGULAk 
MOMENTUM W I T H  fLANETES I MALS 
I CARUS VOL , 58 , 1 0 9 - 1 20 ( 1 984 ) 

GREENBtRG , R ,  + IJE I (IENSC H l l  L I N G , S- ,  .J, 
CHAF'MnN , C , R ,  t DAVI S , D , R ,  ( PL ANETARY SC I 
ENCE INST , ,  2030 E ,  SPEEDWAY ,  SU ITE  �O J ,  TUC
SON,  AZ 857 1 9  1 :  FROM ICY  PLANETESIMALS TD 
OUTER PLANETS AND COl1ETS 
I CARUS VOL , 59,  87- 1 1 3  ( 1 984 > 

HARR I NGTON , R , S ,  t WALKE:R , R , ll ,  < U , S  N,WAL OB
SERVI\TORY,  WASH I NGTON,  DC 20390 l :  POS I T I ONS 
OF F'LANETS AND NATURAL SATELL I T ES ,  I I  
THE ASTRONOMI CAL JOURNAL VOL , 8 9 ,  889-895 
( 1 984 ) 

HEASLEY , J , N ,  + P I LCHER , C , B ,  i HOWELL , R , R 
CALDWEt L , J , J ,  C I N S T ,  FOR ASTRONOMY , UN I V ,  
O F  HAWA I I ,  HONOLULU, H I  ?6822 ) :  RESTORED 
METHANE E<AN{1 HII\Gf.S OF URANUS ANII NEPTUNE 
I CARUS VOL , 57 , 432� 4 4 2  C l 984 l 

HEYMANN , 11 ,  < IIEF' T ,  OF GEOLOG Y ,  R I CE t)tl ! V , ,  
F' , 0 ,  BO;( 1 89 2 ,  HOUS TON , TX 77.;, ::; 1  > ;  NEW 
GA INS  REPORTED IN I SOTOP I C  STUDIES 
GEOTi l1ES VOL , 29 < 6 >  17  18  1 1 98 4 >  

H I DE , R ,  ( GEOPHYSICAL F L U ! [• 
TEOROLOGI CAL OFFICE  (MET  
BERKSH I R E ,  R G i �  2SZ,  UK  > :  

PLANEJ<i , r!fESS:  THE G I MJ T  
PROJECT GAL !LEO  
QUARTERLY JOURNAL OF 
SOC IElY VOL . Z :i ,  

T HE 

DYNAM I C S  LAB , ,  ME
O 2 1  l BRACKNELL , 

PRE S I DENT IAL  AD
GAL!L�O  GAL I LE I  TU  

ROYAL ASTI..OIWMI CAI. 

, 
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PLANETS. (Continued) 

INGE:RSOLL , A , F" ,  ( -DEF' T ,  OF PLANE l AR Y  SCI ENCE , 
CALI FORN I A  INST . OF T ECH, , .l'ASA[E1f,;, � A 9 1 1 25 
) : ORUER FROM (;HAOS : THE AHIOStHF.RES W iJO 
P I TER  AN[I SATURN 
THE PLANETARY REPORT VOL , 4 31 8 1 1  ( 1 984 ) 

K4HEL , O , li . t Br,l(fU , A , A , c ASTRO'IQ.tTY [tEl'T . ,  FA  
CULTY  OF  SC I ENCES,  CAIRO UM IVERSI I Y ,  G I Z A ,  
EGTP T  I : SECOND ORUEh SECULAR PLANETARY THEO
RY FOR THE FOUR MAJOR Pl  ANET& 
EM, T H ,  MOON, A Hi PLANOS VOL , ' 1 , l:?3 1 3 4  
' 1984)  

l\l>ST I N G , J , F ,  t POLLACK , J , B ,  ACKER"MAN, T . f· ,  
SPACE SC I FNCE D I U , ,  NASA AMFS RE�EAnCH CENTE R ,  
MOFFETT  F I ELII ,  CA 94035 I :  RESPOIISf" O F  
EAR TH ' S  ATMOSPHERE TO I NCREASES I N  SOLAR FLUX 
AND I MPLICAt I ON& FOR LOSS OF WATER FROM VENUS 
I CARUS VOL , � , ,  333 3�5 . 1 9 8 4 1  

�L EMOL A , A , R . t HARL AN , E , A ,  < L I CI\ OF<SERV,HORY , 
UOARD OF STU[I I FS IN ASTRONOhY AN[I ASTROPHY · 
S I CS +  U N I V ,  OF CA( I FORN I A  n r  SANTA C�tj z ,  
SANTn CRUZ•  C A  93064 r : ASTROnETR T  OBSERVA 
T I ONS OF OUTER PLANETS AHit M HIOR PLANE  1 : 
t 98:? 1983 
THE  ASTRONOMICAL JOURNAL VOL , 89, 879-881 
( 1 984 1 

LMrnE , M , A , i AHRENS , T . J , t UOSLOUGH � M � B ,  
SEISMOLOG I CAL LA B , ,  252 · :? 1 , C�L I FORNIA I NS T , 
or TECH . , F'ASAI•I NA ,  r A '7 1 1 25 ) ; HlPArT 
CRATE R I Nf ANfl SPALL F A i l U�E OF GABBRO 
1 cr,Rus VOL , 5B, 383 ,95 ( 1984 1  

ttASSON , P , < lABORATJ I RE flE GECIU,G l E  llnlAMI ClUl: 
I NTERNE < ERA804 ) ,  UNJVERS!Tf  PARJ S- SUfl, 91 40� 
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