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GET REAdy foR du XIV,lt 

The FOURTEENTH LUNAR AND PLANETARY SCIENCE CON
FERENCE will be held at the Johnson Space Center, 
Houston TX, March 14-18, 1983, under the joint sponsor
sh1 p of the Center and the Lunar and Planetary Institute. 
Co-chairmen of the Conference are Dr. Michael Duke, 
JSC, and Dr. Roger Phillips, LPL Scientists in all lunar and 
planetary programs ore invited to submit abstracts and 
to participate in the conference. 

The Lunar and Planetary Science Conference continues 
to be the key annual conference in planetary science. 
bringing together a broad group of specialists in petrol
ogy, geochemistry, geophysics, geology and astronomy. 

PROGRAM: There will be no more than three concurrent 
sessions. Nine half-days will be devoted to presentations 
of research papers in topical symposia and in problem
oriented sessions. Two half-day sessions will be set aside 
for plenary sessions of broad interest. Some evenings will 
be set aside for special sessions. These sessions may be 
impromptu or may be devised and structured by mem
bers of the Lunar and Planetary Science community as 
desired. These sessions will not be considered part of the 
formal program. 

Poster sessions will be available as an alternative to oral 
presentations. Requests for display space must be sup
ported by informative abstracts. The program commit
tee will employ the some criteria to govern allocation of 
space in poster sessions as for oral presentations. 

ABSTRACTS: Abstracts of papers submitted to the con-

SOMETHING NEW 

NOTICE 

SEPT.-DEC. 1982 

CONFERENCE FEE: For the first time si nee the inception of 
this conference, a $35. fee will be assessed each partici
pant to cover some of the cost of the conference. Forms 
for pre-registration will be included in the second 
announcement. Abstract volumes will be available only 
to those who are paid registrants. If any copies of the 
Abstracts are left they will be available after the confer
ence for $10.00 plus the postage charges. Watch the 
February LPIB for order form and price list. 

The first announcement of the Conference has been 
sent to o portion of the LPI mailing list. Abstract forms and 
additional information about the Conference will be 
sent only to those who complete and return the 
"indication of interest" form which was iocluded in the 
mailing. If you do not receive the FIRST ANNOUNCEMENT 
and wish to receive subsequent mailings about the 
conference please fill out and return the "indication of 
interest" form which is included in this BULLETIN or 
contact the Projects Office ot the LPI (713-486-2150). 

The following schedule lists dotes important to the sub
mission of abstracts, to attendance at the conference, 
and to the submission of papers for the Proceedings. 

November 15, 1982 Abstract forms mailed 
to respondents 

ference will be published in Lunar and Planetary Science January 10, 1983 
XIV. 

Deadline for submission of 
abstracts 
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March 14-18, 1983 

April 18, 1983 

Fourteenth Lunar and Planetary 
Science Conference 

Deadline for submission of pap
ers to the XIVth Proceedings 

HOTELS: Conference participants are reminded that it 
is their responsibility to make all hotel and traver reserva
tions. It is strongly recommended that you make your 
reservations NOW. tnformation on rates, addresses, and 

NEW F AciliTy OpENS AT ThE LPI 

An Image Processing Facility (IPF) is now in operation in 
the Computer Center at the LPL The ability to "process" 
images has become a very useful tool in geology, agri
culture, medldne, resource management, land use 
management, and environmental research. 

The process is based on the ability of the scanning 
equipment to transform an analog object or image to 
digital form. For example, an Earth or other planetary 
images acquired by such missions as Landsat, Viking or 
Voyager, can be digit/zed by being broken down into 
the picture etements or "pixels". An image is a represent
ation of any real scene, formed from a regular (two 
dimenslonal in X-Y space) arrangement or array of pic
ture elements. Each picture element corresponds to an 
equivalent finite area in the scene. f n turn the ground 
area represented by the pixel is related to the effective 
resolution of the sensor system. (Short, 1982). 

It is these pixels which are the digitized images that are 
processed by the equipment comprising the image 
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telephone numbers of local hotels are included in the 
FIRST ANNOUNCEMENT. 

The February issue of this BULLETIN will contain the prelim
inary program for the conference and additional 
information. 

REMEMBER! YOU MUST RETURN THE FORM SENT TO YOU 
WITH THE FIRST ANNOUNCEMENT TO RECEIVE ANY SUBSE
QUENT MAILINGS! 

processing system. The equipment at the Institute con
sists of a modularized system with a realtime, interactive 
Gould/De Anza IP8500 image processing system with an 
array processor, and four 512X512X8 bit image planes, a 
high resolutlon Matrix Instrument model 3000 hard copy 
output device, and a Cohu video input scanner for 
analog input. The system is supported by the in-house 
DEC VAX 11/780. 
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This equipment uses a number range of O to 255 to 
project the intensity of the pixel; and can display a 
matrix of 512x512 8-bit pixels using one or several of the 
four channels or image planes which are available. If 
three of the channels are used together color can be 
introduced into the image. By using this capability of the 
image processing equipment the "false color" pictures 
which usually accompany most articles concerned with 
remote sensing or photointerpretation. 

THE LPI IPF has a growing library of software available for 
use with the image processing equipment. Two pack
ages currently available are LIPS (Library of Imaging 
Processing Software) obtained from Gould/De Anza 
and VICAR (Video Image Communications and Retrie
val) which was developed by the Jet Propulsion Labora
tory. Through the use of the software packages images 
can be copied, intensified, magnified, restored, over
layed, mosaicked, translated into histograms. contrast
stretched. enhanced. and manipulated in a number of 
different ways. The information on these transformed 
images can be used to map geological formations, 
help in the interpretation of features on planetary surfa
ces. interpret gravimetric and magnetic data. The Facil
ity at the Institute is an open facility. Proposals for its use 
will be accepted. To discuss the various features of the 
facility and to inquire about using it contact: 

Image Processing Facility 
Computer center, LPI 
Telephone: 713-486-2165 

References: 

I -

Moik. J G ( 1980) Digital processing of remotely sensed 
images. NASA SP-431. 330 pp. Washington DC, Govt 
Printing Office, $7.50 

Short, N M (1982) Landsat tutorial workbook. NASA 
RP-1078. 552 pp. Washington DC. Govt Printing Office, 
$55.00 ... 
.. 

WATdt foR HAllEy whit IHW ■ 
An international network of scientists and amateur 
astronomers is being organized to observe Comet Halley 
as part of a coordinated program when the comet 
passes Earth in 1986. The formation of this network was 
announced in August at the International Astronomical 
Union meeting in Patras. Greece. 

The organization. called the International Halley Watch 
(IHW), will be led by Ray Newburn, cometary science 
team leader at Caltech's Jet Propulsion Laboratory, 
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Pasadena, California, and Jurgen Rahe. director of 
Remeis Observatory (Bamberg) of the University of 
Erlangen-Numberg, Erlangen, Federal Republic of Germany. 

The IHW invites all Comet Halley observers, professional 
or amateur, to share their data with the IHW networks 
now being created. Ground-based observations along 
with those of balloon. airborne and Earth-orbital instru
ments will be collected by the IHW. Data compiled by 
the IHW will form the Halley Archive. the largest collec
tion of information ever produced on a single comet. 

Japan, the Soviet Union, and the European Space 
Agency are each sending spacecraft to encounter the 
comet in 1986, and plan to supply their scientific results 
to the Halley Archive. 

Experiment teams supported by the IHW will study the 
comet using seven general techniques: 

1. Large-scale phenomena studies will use wide 
angle photography to study the comet's tails. 
2. Near-nucleus studies, using high-resolution pho
tographic and electronic imaging of the coma. 
will yield data on the nucleus, its rotation rate. sur
face structure, and the comet's general activity. 
3. Spectroscopy and spectrophotometry will pro
vide data on the physical composition of the 
nucleus, coma and tail. 
4. Photometry and polarimetry will determine the 
abundances and distribution of volatile and non
volatile components of the coma and tail. 
5. Radio science experiments study the chemical 
composition and kinematics, or motion. of the 
coma, nucleus and tail, searching for chemical 
species not discernable in optical wavelengths. 
Radio experiments will also detect thermal emis
sions from solids and perform studies of plasmas. 
6. Infrared spectroscopy and radiomenywill determine 
the temperature, size and composition of dust par
ticles released by the comet. Gaseous compo
nents may also be identified. 
7. Astrometric observations-studies of Halley's 
position in relation to stars-wi II provide information 
on the comet's orbit and ephemeris. The observa
tions will also help determine what effect outgass
ing of ice from the nucleus has on the comet's 
velocity. 

The efforts of amateur astronomers will be coordinated 
by the IHW to complement those of professionals. 

1. Amateur visual and photographic observations 
will be compared with those of the 1910 apparition 
of Halley. 
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2. Spectroscopy and photoelectric photometry of 
the comet obtained by amateurs can provide 
supplementary coverage of Halley in cases of 
weather interference at major observatories 
3 Amateur studies of meteors during the Halley 
apparition will be especially helpful, since few pro
fessional astronomers devote time to meteor observ
ations. The Eta Aqua rid meteor shower in May 1986 
and the Orionid Meteor shower in October in the 
same year are believed to originate from Halley. 

A meeting of the discipline specialists and the steering 
group of IHW will be held at the NASA Goddard Space 
Flight Center on March 28-30, 1983. For more information 
contact e(ther Ray Newburn at JPL or Jurgen Rahe at 
Remeis. 

A Clou ENCOUNTER of VETERAN SpACECRAh 

Two of NASA's most venerable spacecraft, Pioneers 8 
and 9, will have a close encounter by space standards 
when they pass within 1.5 miUion miles of each other on 
Thursday, October 7. The still-operating solar satellites 
have been circling the Sun like miniature planets since 
1967 and 1968 

fwo similar spacecraft that predate these sister ships are 
Pioneers 6 and 7, launched in 1965 and 1966. Also in 
solar orbit, they are still transmitting information on the 
space around the Sun. 

Designed to last at least six months, these four Pioneer 
craft have far exceeded expectations. They have been 
orbiting the Sun a total of 62 years, and have collectively 
traveled over 36 billion miles through space. Pioneer 6 is 
man's longest-tasting craft in interplanetary space. 

Together the four spacecraft make up a network of solar 
weather stations which circle the Sun. Despite occa
sional equipment malfunctions, the rugged satellites 
transmit magnetic and electric fields of the Sun and 
planets, and the high energy cosmic ray particles in 
space. 

Data from Pioneers are transmitted to radio engineers, to 
space scientists, and to the "solar weather forecasters" 
of the National Oceanographic and Atmospheric 
Administration's Solar Disturbance Forecast Center at 
Boulder, Colorado. These data are made available to a 
range of users. 
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When Pioneer 10 passed near Pioneer 9 on its way to 
Jupiter ,n 1972, Pioneer 9 was tracked by NASA's space 
antennas during increased solar flare activity, Changes 
in the solar material were documented as lttraveled the 
279 million miles between Pioneers 9 and 10. 

Two of NASA's antennas, located jn Australia and Gold
stone, California. will be Ustening on October 1 O. when 
Pioneers 8 and 9 are still close together. Their simultane
ous signals will help scientists compare the interplane
tary medium in relatively dose locations, as well as 
assess the precision of the Information the two solar 
satellites transmit. 

During this encounter, specific tests will be done to 
check the recalibration of Pioneer 8's solar wind .instru
ment, which had been damaged shortly after launch. 
Transmitted measurements of the one-million-miles-per
hour solar winds wHI be compared to those from an 
identical instrument on Pioneer 9, about an hour and a 
half ( 1.5 mill ion miles) "upwind." 

The October encounter is the result of the positions of the 
crafts in their solar ofbits, which average about 180 mil
lion miles across. Pioneer 8 will be at its point closest to 
the Sun (the perihelion of its orbit) at the same time 
Pioneer 9 is swinging out to its farthest position from the 
Sun (the aphelion of its orbit). 

Pioneer 8. launched December 13. 1967. orbits the Sun 
every 388 days, mostly outside the Earth's own solar orbit. 
Its orbit varies from 0.99 to 1.09 Astronomical Units from 
the Sun. An Astronomical Unit (AU) js the average Sun
to-Earth distance, or 93 million miles 

Pioneer 9 has been circling the Sun every 298 days slnce 
its launch November 8. 1968. Its orbit, which is primarily 
within the Earth's solar orbit. swings from 0.75 to 0.99 AU 
from the Sun. 

There have been 15 prior occasions when Pioneers 6�9 
have traveled near one another in space, but they have 
been no closer than 8 million miles apart. Jn comparison, 
the 1.5 million miles that will separate Pioneers 8 and 9 is 
a short hop through space, though it is approximatety 
seven times the average distance between the Earth 
and the Moon. (NASA/Ames Press Release 82-37) 
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ARcltivins SEEk MATERi.ds 

Two archivists Jn different parts of our wortd are seeking 
information for their space archives. 

■ 

Horst Schienke. an amatuer astronomer, is urgently look
ing for newspaper and illustrated magazine articles 
about astronomy and space flight in air languages to 
enlarge his collection. The archive comprises approxi
mately 50.000 press reports since 1822. mainly from 
German newspapers. However, almost every event in 
space research. which has been reported in the press. is 
documented. Mr. Schienke would like to hear from you 
whether you have a large or small contribution to make 
to his collection. His address is: Horst Schienke. Klop
stockstr. 25, 1000 Berlin 37, FRG. 

I 

I -. 
-

From Vancouver. British Columbia. Canada. comes a 
request from the James Cook Archive of Space Explora
tion. This archive is a small privately funded research, 
educational and consultative facility operated on a 
non-profit basis in Victoria, the capitol of British Colum
bia, Canada. The Archive was founded in 1978 with the 
intention of recording the development of planetary 
science. 

, -

I __J 

The following publications are available from the Super
intendent of Documents, Government Printing Office. 
Washington DC 20402. Although this agency requires 
prepayment on all orders. they will accept Mastercard 

I 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 directory 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 publications to the 
LPL We are not a distribution center for SOD documents 
and this will only delay your order. 

Pages 

Because the Archive was founded 20 years after the start 
of the 'space age' and operates on a very small budget, 
it has had some difficulty in keeping up with the present 
burst of publication of planetary research while simul
taneously collecting older background materials. The 
Archive now asks for donations of old reprints of papers 
relating to lunar geology, its most deficient area, and for 
copies of older lunar charts. Many older charts espe
cially of Lunar Orbiter scientific sites. are no longer 
available. 

Many of these older materials are now superceded by 
more recent research. Nevertheless they have impor
tance as historical records of the development of our 
knowledge of the solar system. The James Cook Archive 
would appreciate any assistance in the collection of old 
reprints or any materials related to lunar and planetary 
geology and exploration. Space technology is NOT part 
of the range of interest of the Archive. 

Materials for this Archive may be sent to: The James 
Cook Archive of Space Exploration, Box 1767, Station E, 
Victoria. British Columbia Canada V8W 2Y1. 

NASA PublicATioNs 

Meeting with the Universe 
For the past 20 years. America has been 
involved in space exploration With each new 
voyage, we became bolder. The discoveries 
that have been unearthed during the Space 
Age are almost too numerous to count and 
the mysteries of the universe that we are 
slowly unraveling challenge us to continue 
our quest for knowledge about our universe. 

A Meeting with the Universe is a new NASA 
publication which chronicles the wealth of 

information we have acquired from our trav
els into space. It is crammed with beautiful 
full-color illustrations which enhance the well
written nontechnical text. 

In addition to <,m excellent history of our space 
program, the book also contains a "window 
on the future" -a more concerted effort to 
locate other life in space, the many addi
tional worlds wh ch remain to be explored. an 
intense examination of our Sun and the inter
actions that link our future to this star. and the 
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next generation of space missions planned 
for the mid-1980's and beyond. 

The book done with f1exible cover in a larger 
format size. edited by Bevan M. French and 
Stephan P. Maran, has contributions by sev
eral welt-known lunar and planetary scient
ists It is NASA Educational Publicat�on (EP) 
177 and ls available from GPO for $14.00. 
THINK CHRISTMAS! 

Voyage to Saturn 
Everything you always wanted to know about 
the Voyager encounter wlth Saturn has been 
put together in this 225-page NASA SP-451 
wrJtten by Dr. David Morrison. He has put 
together an outstanding compendium of the 
Saturn mission. He has used a chronological 
approach to the report following the space
craft from October 1. 1980 through August 30, 
1981. The glossy book is liberally illustrated 
with colored pictures of the planet. its satel
lites. and on a more personal note. pictures of 
the people involved in the project. 

To all of us interested in the development of 
planetary science, ownership of this publica
tion is a must For sale by GPO for $9.50. 

NOTE: A few notable government publications such as 
Meeting with the Universe are now available at 8. Dalton 
Book Stores. Negotiations are under way to place 
government documents in other major chains across 
the country, Be sure to inquire for them at your favorite 
book store. Supply follows demand. 

NEW ANd NoublE • MARS iN Focus 

Surface of Mars by Michael H. Carr, Yale Uni
versity Press, 256 pages, 185 illus., $45.00 

The 1970's saw an explosive growth in our knowledge of 
Mars. Tbe decade began with the Mariner 9 orbiter. 
Then, in 1976, two Viking spacecraft were put in orbit 
around Mars and another two made soft landings on its 
surface. These vehic1es returned a continuous flow of 
data to Earth for the rest of the decade. 
Michael Carr was the leader of the Viking Orbiter )mag 
ing Team, responsible for development and use of 
cameras on the Viking spacecraft and for coordinating 
interpretation of fhe data acqufred. In this book he 
summarizes our present perception of Mars�whot the 
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surface isJike and how it evolved to its presentform-the 
first such work to integrate all the Viking results 
Carr begins his study with several introductory chapters 
that compare Mars with other bodies in the solar system. 
outline the history of Mars observations, and discuss the 
general features of the planet. Carr then offers details 
and explanations for Mar's unique surface geology. His 
concluding chapters are an account of the search for 
life on Mars. a description of the two Mars moons. and a 
synthesis of the geologic history of the planet. 
Appendices provide information on the taking of Viking 
orbiter pictures and how they may be obtained. 
Lucidly written and lavishly illustrated. this will be the 
definitive work on the geology of Mars for years to come. 
Michael H. Carr is a geologist with the U.S. Geological 
Survey. 

Mission to Mars by James E. Oberg, 224 pp., 
Ulus .• Stackpole. $14.95 

This book �s the first step toward understanding and 
appreciating the technology and rationale for the first 
manned landing on the fourth planet. Mars has cap
tured the minds and hearts of the forward-looking for 
over 100 years and now the time is approaching for 
speculation to end and human exploration to begin. 
Though unmanned space probes have brought back 
analyses of rocks and soils on other planetary bodies. 
science benefited a great deal more when astronauts. 
using their human discretion. brought back soil and rock 
samples from the lunar landscape. In order to get a 
robot probe capable of making such sophisticated cho
ices. the costs would have been signiffcantly greater. 
With the premise of a manned flight not argued persua
sively. a vast number of questions pfesent themselves 
and ore currently being addressed right now by space 
experts at NASA. corporatJons. universities. and space 
organizations around the country. It is with these issues 
that James Oberg concerns himself in MISSION TO MARS. 
Spaceship design, propulsion, navigation, life-support 
systems, scientific experiments and activities in flight 
and on the surface, martian exploration. cost factors, 
political and social issues, and future plans for coloniza. 
tion and terraforming are all discussed here at length. 
incorporating thejatest findings and ideas of the scien 
tific community. 
From his knowledge of the Russian space program and 
their technology, Oberg ( Red Star in Orbit) has 
included some observaNons and speculations as to 
what the Russians really have in mind as far as the race 
to Mars is concerned. Are they going and would they let 
us know if they intended to try? The last ti me they let their 
intentions be known. they were sorely disappointed as 
the U.S. geared up and left them behind in a trail of 
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rocket exhaust in the race to the moon. It does not seem 
likely that they would make that mistake a second time. 
MISSION TO MARS incorporates what we know about 
Mars to date. the technologies we will use for flight and 
surface activities and looks ahead to future benefits and 
repercussions of mankind's newest adventure. 

- Planets of Rock and Ice: From Mercury to the 
Moons of Saturn by Clark R. Chapman. 256 pp. 
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illus .. Scribners. $12.95 
This engagingly written, popularized treatment of the 
emerging subject of planetary geology offers the reader 
a very readable discussion of the physical processes that 
have shaped and continue to shape the surfaces of the 
solid bodies of our solar system from terrestrial planets to 
planetary satellites to asteroids. Intermediate in level 
between Ron Miller and WK Hartmann's lavishly illus
trated Grand Tour and Bruce Murray et al. Eorthlike 
Planets. a more technical work. Chapman's up-to-date 
book is satisfyingly erudite and entertaining. For general 
readers, informed laypersons and young adults. (Review 
from library Journal 5/ 1 /82 by Thomas E. Marg rave, Univ. 
of Montana.) 

-
FROM 1hE AuRoNoMicAl Sociny 

of Tiu PAcific 

-

The ASP is attempting to fill the gap for educational 
materials in the fields of astronomy and planetary 
science (and doing a notable job of it). Many of their 
items are available for the cost of a couple of postage 
stamps; others have very nominal prices . 

Subject Index to Astronomy in Mercury Magazine 
Mercury is a bimonthly illustrated journal pub
lished by ASP for the general reader. Now a 
subject index to all the astronomy articles 
which have appeared in the first ten years of 
this publication is available to the public for 
the cost of two first-class stamps. Subjects 
covered include black holes. history of 
astronomy, lab activities, life on other worlds. 
and stars and stellar evolution. 

ASP Cotolog 
Have you ever wondered where to get copies 
of those out-of-this-world photographs result
ing from the recent space exploration mis
sions? How about bumper stickers for your 
favorite astronomer. t-shirts embodying stellar 
topics, mugs, pamphlets. maps and charts. A 
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stamped self-addressed envelope sent to ASP 
will get you a copy of their new catalog. 
Remember Christmas is coming. -.. 
How to Buy a Telescope 
A new consumer guide to selecting your first 
telescope has just been published by ASP. 
Written in plain English for the non-scientist. 
the pamphlet provides all the necessary back
ground for understanding how different types 
of telescopes work and which types are best 
for various purposes. 
Clear diagrams and text explain how tele
scopes are rated. what sort of mountings are 
required. and what to do with a telescope 
once you get it home. The guide also includes 
a complete list of major telescope manufac
turers. information about resource organiza
tions in astronomy. a reading I ist for beginning 
and advanced obseNers, and a handy list of 
questions to ask before making any tele
scope purchase. This pamphlet will cost you 
$2.00 but is well worth it. 
The address of the ASTRONOMICAL SOCIETY 
OF THE PACIFIC is 1290 24th Avenue, San Fran
cisco, CA 94122 

... - -=---, 
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SoMnhiNG NEW • SpACE VidEodiscs 

-

J 

SPACE DISC™ is a series of videodiscs being produced by 
the Center for Aerospace Education at Drew University. 
in cooperation with NASA Education Services. It will fea
tur'3 tens of thousands of still images and hours of movie 
clips from NASA. JPL EROS, NOAA. major astronomical 
observatories. university observatories and amateur 
astrophotographers. 

The SPACE DISC collection can be used as a lecture aid 
by teachers. as an independent study resource by stu
dents, as on invaluable reference in libraries. and for 
interactive displays in museums and planetaria. 

Library Journol 10/ 1 /82. reports that this videodisc series 
consists of 6 laser videodiscs. 60 minutes each with 
teacher's guide, 45 prepared lectures. $1,750 for the 
series. A preview is available as is a catalog. For more 
information contact: Video Vision Associates, 7 Waverly 
Place, Madison NJ 07940 (201-377-0302) 
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NEWS fROM NASM 

Air & Space an exce11ent informative magazine pub
lished by the National Air and Space Museum (NASM) 
has opened its circulation list for new subscribers. inter
ested educators should send requests on offictal school 
stationary to: 

Air & Space 
Room P-700, Education SeMce Division 
National Air and Space Museum 
Smithsonian Institution 
Washington DC 20560 

Also available from NASM is an exhibition booklet titled 
Apolfo to the Moon; a Dream of Centuries. This publication 
traces the U.S. space program from the launch of the first 
u_s. sateWte, Explorer 1 Jn 1958 through the Apollo pro
gram years Jn the 1960's, to the launch of Columbia, the 
first Space Shuttle in April 1981. The guide features spec
tacular color photographs of various space missions, 
photographs of Apollo artifacts currently on exhibit at 
NASM, as well as a detailed discussion of man·s long 
time fascination wjth the universe. The book is currentiy 
on sale at NASM's Spacearium and Museum shops for 
$2.75. 

•• 

. 
. 

. . 

TltiRTEENTlt PnocEEdiNGS • • •  PnocEEdiNG 

The Proceedings of the Thirteenth Lunar and Planetary 
Science Conference which was held 1n Houston in 
March 1982, are being published by the American 
Geophysical Union as a special supplement to the Jour
nal of Geophysical Research. The Proceedings are not 
included 1n the subscription price and must be ordered 
separately. Special rates are being given to members of 
the AGU, Meteorittcal Society, Geochemical Society, 
and the Division for Planetary Science of the MS. It is 
noted however that an individual may join AGU for $20 
and receive the Proceedings for $25 00 ( total of $45.00 
instead of $70.00). Anyone interested in joining AGU 
should write to: 

Membership Information 
American Geophysical Union 
2000 Florida Avenue NW 
Washington DC 20009 

Book REViEW • • • •  "P�NfTARY Sci ENCE" ----
byS.R. TAYLOR 

Ross Taylor offers his third synthesis of runar geology at 
what might well be called "the best of times. . . the 
worst of times" for American p1anetary science. Foll6w
ing close on the heels of the awe-inspiring Voyager and 
Pioneer missions have come deep budget cuts that 
threaten both our capabilities to analyze these data 
and the prospect of future missions. The centra� theme of 
this volume is that we must heed the warnlngs prov1ded 
by the history of the lunar studies as to the limitations 
inherent in remotely-sensed geological data. Our under
standing of the other planets in our solar system at pres
ent is directly comparable to the 1968-69 state of lunar 
science, Taylor points out, and advances comparable 
to those made possible by the Apollo sample return 
missionswouldundoubtedlybeachievedthroughodvanced 
missions to these bodies. 

The book deals primarily with the Moon, emphasizing 
the major issues which have been clarlfled by studies 
since 1974, the date of the author's previous synthesis. 
Several of these issues and related questions are treated 
in full chapters, among them the nature of regolith
forming processes, the composition of the highlands 
crust, mare basalt petrogenesis and the formation of 
multi-ringed bas1ns. T ayjor favors the double planet 
hypothesis for lunar origin and the proposal that the 
entire Moon melted early in its evo1ution. Primary differ
enfation occurred during cooling of the magma ocean. 
Generation of mare basatts by impact melting is dis
missed on geochemical grounds in favor of an origin 
( along with KREEP) related to the magma ocean. 

The author points out that the Moon is a relatively simple 
planetary body to study, because of its relative proximity 
to Earth, small size and comparatively simple geologic 
history. In assessing our current understanding of our 
neighbor, we should remember that significant gaps still 
exist in our data. The lunar poles have never been 
imaged; global geophysical and geochemical maps 
do not exist at even the coarsest scales or resoluti
ons; the few sites sampled thus far are now known to not 
be representative of the major "typical" terrain types. In 
assessing our undersanding of the other bodies in the 
solar system. he cautions us to remember the corrections 
to early lunar models that emerged from sampling and 
the greater complexity of these planets. 

An order form for the Proceedings is included with thls The final chapters again strongly state the need for 
Bulletin Order your set now. advanced missions to both the Moon and the other 
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major planets. The complex scientific and political issues 
surrounding such programs ore touched upon in a brief 
but provocative discussion. 

I found the book quite readable, generally well-illustrated 
and well-edited. The autho(s admitted geochemical 
bias does show through ( the chapters on impact crater
ing and regolith formation were not as well-balanced or 
readable as were the geochemically-oriented chap
ters. for instance) but, on the whole, the treatment is 
quite good. The book is obviously intended for an 
audience that is already well-versed in the principles 
and methods of planetary geology, and so would be 
more suited for use in a graduate or advanced under
graduate course, rather than as a general text. It is a very 
scholarly synthesis of lunar science through 1981 and 
should be a useful addition to the bookshelves of ama
teur and professional planetary scientists. 

• 
Dr. Kathryn Sullivan, Astronaut Office, 

NASA/ Johnson Space Center 

"Planetary Science: a Lunar Perspective" 
by Stuart Ross Taylor is available for $39.95 plus $3.00 
domestic and foreign surface mail; add $15.00 for for
eign air mail. Foreign orders must be pre-paid in U.S. 
Dollars with checks drown on U.S. banks or with Interna
tional Postal Money Order. Send orders to the Lunar and 
Planetary Institute, Code B, 3303 NASA Road 1, Houston 
TX 77058 U.S.A. 

---

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

The next issue will be in February. Copy deadline is Janu
ary 15, 1983. If you have any announcements which you 
would like to have printed in the BULLETIN, please send 
them to the Editor. We reserve the rig ht 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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NOTE TO OUR READERS: PLEASE let us know when you 
move. Each change of address which we get through 
the postal seNice costs us S.25-$.80 in return postage 
costs. Because of the high costs of postage, we will make 
the address change on our list but we wil I 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 mailings 
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 yourself and us a service. 
Remember the LPI Mailing List when you move. Thanks. 
(ye editor) 
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November 15-18 

November 15-19 

December 7-15 

1983 

January 10 

January 17-21 

Marcr1 14-18 

LPJB No. 32-33 

CJ\ILEN DAR 

Topical Conference on Chondrules and 
Their Origins, LPI. Houston Texas 
Contact; Pam Jones 

Lunar and Planetary �nstitute 
3303 NASA Road One 
Houston TX 77058 
Telephone: 713/486-2150, or 
Elbert King 
Dept. of Geosciences 
University of Houston 
Houston TX 77004 
Telephone: 713/749-3724 

International Conference on Cometary 
Exploration, Budapest, Hungary 
Contact: Dr. K. Szego 

Central Research Inst. for Physics 
P.O. Box 49 
Budapest, Hungary H-1525 

American Geophysical Union, fall meeting 
San Francisco 
Contact: AGU Headquarters 

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

DEADLINE for abstracts for the XIVth 
Lunar and Planetary Science Conference 

Planetary geologists/principal 
investigators meeting, Reston VA 
Contact: Charles A Baskervi lie 

U.S. Geological Survey 
Reston VA 22092 

XMh Lunar and Planetary Science 
Conference, Houston, Texas 
Contact: Projects Office 

Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058 
Phone: 713-486-2150 
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March 25-27 

April 18 

May 9-12 

June 14-16 

June 21-24 

r 
I • 't :-14. 

Congress for Space 
Astrovillage Hotel. Houston, Texas 
Contact: Doyle W. Brewington 

616 FM 1960 West 
Box 143 
Houston Texas 77090 

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

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

Page 11 

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

Space Studies Institute 
Box 82 
Princeton NJ 08540 

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

ASP 
1290 24th Avenue 
San Francisco CA 94122 

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

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

• I 
. j.:: : . ., . 
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LUNAR AND PLANETARY BI BLIOGRAPHY 

I tems selected from materials received ot the LPI Library/Information Center. Address of f irst author is 

Inc luded In the reference , Please contact the author or your l i brary for reprint or copy of the article .  

For l iterature searches of the on-l ine Lunar and Planetary Bibliography, cal l  the LPI 713-486-2191 , 

,
MOON. MOTION OF THE l'IOON1 DYNAMICS 
BEAVERS , W , I ,  + CADliUS , R , R , JR ,  + E I TTER , J , J ,  ( 

ER W I N  W ,  F I CK OBSERVATORY, IOWn STATE UNIV , ,  
AMEH, I A  5001 1 > :  LUNAR OCCULTATION STELLAR 
ANGULAR DIM{ETER tlf:A!lUREtl�.NTS . I I I 
THE ASTRONOMICAL JOURNAL VOL,  8 7 ,  81 8-82:; 
( 1 98 2 )  

F IHCH , D , G , < H . tf , W I LLS PHYSICS LAB , ,  BR ISTOL 
UNIV , ,  BRISTOL,  ENGLAND > :  THE EVOLUTION OF 
THE EARTH-KOON STSTEM 
THE KOON AHD THE PLAHETS VOL 26, 109- 1 1 4  
( 1 98 2 )  

FRASER-SMI TH , A , C , RADIOSCIENCE LAB , ,  STANFORD 
ELECTRONICS LABS , , STANFORD UN I V , , STANFORD, 
CA 94305 l :  I S  THERE AN l (ICREASE Of GEOMAG
NET I C  ACT 1V I T 1  �RECE O I NG TOTAL LUNAR ECL I PSES? 
.IOURHA1. OF GEOF'HTSI CAL RESEARCH VOL , 87, 
895-898 < 1982)  

NEWSON , H , E ,  + DRAKE , M , J ,  < LUHAR A�D  PLANETARY 
LAB , ,  UNIV,  IJF AR I ZONA , TUCSON, AZ 85721 I :  
COHSTRAINTS ON THE MOON ' S ORIGIN  FROM THE PAR
T I T I ONING BEHAV IOUR OF TUNGHTEN 
NATURE VOL , 297, 2 1 0-213  ( 1 98 2 )  

H O  AUTHOR CJTEP LONG A G O ,  WHEN THE 
CLOSFR , . ,  
NEW SCIE�JIST VOL , 95, 301 < 1 98 2 )  

SHEPHERD, J , S ,  TOP FLAT LEF T ,  1 7  
PLACE ,  EDI NBURGH,  E H 1 1  2HF,  Ui
ECLIPSES, L UNAR LUMI NESCENCE AHD 
LUNAR PHENOMENA 
JOURNAL OF THE B R I T I SH ASTRONOHlCftL 
T ION VOL , 92, 66- 68 < 198� ! 

rlOON WAS 

CATHCART 
> :  LUNAR 
TRANSIENT 

/\SSOClA-

!!OON, pffYSICAt. STRUCT!IRE. THERMAL & STRESS l;IISTOR¥ 

B I NOER , A , B ,  < I N$T I TUT FUR H I NERALOGIE , UNIVER
S I TAT MUNSTER , WEST ��RttANY ) t  POS T IN�R l AN 
GLOBAL LUNAR TECTON I SH l EVI DENCE FOR /IN I N I 
T I ALLY TOTAL I Y  HOL TfN tlOON 
THE MOON AND THE PLANETS VOL , 26,  1 1 7- 133 
( 1 982 l 

HARAN + S , P ,  C '1.A B ,  FOR ASTRONOMY 111-llt SOL/\R PHY
S I C S ,  NASA/GODDARD SPACE FL IGHT CENT�R,  GREEN
BEL T ,  HD 20771 > :  QUAKES ON THE HOON 
NATURAL HISTORY VOL , 9 1 ( 2 )  8�-83 ( 1 982 )  

NAKAl1URA , Y ,  t KOYAl'I A , J ,  I INST , FOR GEOPHY-
S I C S ,  UNI V , OF rEXAS �T AUS T I N ,  GALVESTON,  T� 
77550 ) :  SE I Sl'I I C  Q OF THE LUNtR UPPER HANTLE 
JOURNAL OF GEOPHYHICAl RESEARCH VOL , 87,  
4855-4861 ( 1 982 ) 

MooN , MPBettQLQGY. sJAA r rnMettX, MAPP 1 w; 

HEAD , J , W ,  �EPT , OF GEOLOGI CAL �C I ENCES, 
BROWN UNlV , ,  PROVI DENCE, RI 0291 2 > :  LAVA 
FLOODING or ANCI ENT PLANETARY CRUST S :  
GEOMETRY, THI CKNES S ,  ANO VOLUM£S O F  rLOO�EO 
LUNAR IMPACT BASINS 
THE tlOON AND THE f'LANETS VOL , 2 6 ,  61 - 88 
( 1982 ) 

MOON • -a _c�M I CAL COMPOS In ON t PET RO LOGY 
==, 1H 

D I CK I NSON , J , E , J R ,  t HESS , P . C .  ( DFP T ,  or GEO
LOGICAL SCIENCES,  BROWN UN I V , , PROV I DENCE, R I  
029 1 2  ) t  Z I RCON SATURnT I ON I N  LUNAR BASALTS 
AND GRAN I TE S  
EARTH A N D  PLANETARY SCI ENCE LETTERS VOL , 
336-344 ( 1 98 2 )  

G 7 ,  

FAI-L I CK , A , E ,  + WRIGHT , I . P ,  + P I L L I NGER , C , T ,  t 
STEPHENSON , A ,  + HORRI S , R , V ,  < SCOTTISH UNIV 
ERS I T I ES RESEARCH AND REACTOR CENTRE , EAST 
K I LBRI DE ,  GLASGOW SCOTlAND 673 OOU 1 : ON THr 
L OCATION OF ACI D-HYDROLYSABLE CARBON IN � UNAR 
SOIL  F I NES 
EARTH A ND PLANETARY SCI ENCE LETTERS VOL , 
28-32 ( 1 982)  

NAGLE , J , S ,  t ALLTON , J , H ,  FRULANil , R , M , t 
NASA JOHHSON 
l : CATALOG 
60009/600 1 0  

SPACE CENTER, HOUSTON, TX  7703n 
OF THE APOLLO 1 6  LIJNAR CORE 

NA8A/ JSC 1 7 1 7 2 ,  LUNAR 
6 l ,  HARCH 1982 , P P ,  

CURATORIAL 
1 5 5  < 1 9 8 2 )  

BRAl�CH PUB,  

DE I SS , J .  t BOCHSLER, P ,  < PHYSIKALI SCHES INSTI 
TUT,  U N I V ,  OF BER�!, S I IILERSTRAS$E :.l , 3012  
BERN , SW I T ZERLAND J :  N I T ROGEN ISOTOPES I N  THE 
SOLAR SYSTEH 
GEOCHltlICA ET  COSMOCH I M I C A  ACTA VOL , 4 6 ,  
529-348 ( 1 98 2 )  

GROVE , T , L ,  ( DEPT , OF EARTH ANO PLANETARY SC I 
ENCES,  M I T ,  CAMBR IDGE, M A  02139  l t  USE OF EX 
SOLUTION  LAKELLAE I N  LUNAR CL I NOF'YROXENES AS 
COOL INU RATE SPEEDOMETER S :  AN EXPERIMENTAL 
CALIBRATION 
AMERICAN M I NERALOGIST VOL , 67,  251 -268 ( 1 98 2 )  

L INDSLEY , O , H .  C DEP T ,  O F  EARTH ANII SPACE SC [  
ENCES, SUNY A T  STONY BROOK,  STONY BROOK, NY 
1 1 794 l :  MOO N ' S  OUTkR REGION 
GEOTHIES VOL . 27 ( 6 )  29-30 < 1 982)  

PAPIKl: , J , J ,  < HIST . FOR THE STUttY OF I H NtRAL 
DEPO S I T S ,  SOUIH DAKOTA SCHOOL OF tlINES ANII 
TECHNOLOGY, RAPI D  C IT Y ,  SO 57701 l :  LIJNAR 
SO ILS AND CORES 
GEOT H1ES VOL , 27 < 6 >  27-28 ( 1 98 2 l  

:100N , ENVIRON(':ENT, ATMOSPHERE 

JOHNSON , D , M ,  t FRTSILLO , A , L ,  t DORMAN, J , t 
LATHAM , G , V ,  t STRANGWAY , D , < GEOPHYSICS PRO
GRAM, U N I V ,  OF  WASHINGTON, SEATTLE ,  WA 981 95 
> :  COHPRESSI ONA� WAVE VELOC I T I E S  OF A LUNAR 
REGOL I T H  SA�PLE IN A SIMULATED LUNAR ENVIRON
MENT 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 8 � ,  
1899- 1 902 ( 1 982 ) 
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MOON , UT ILIZATION & COLONIZATION 

GOLDBERG , A , H ,  t CRI SWELL , D , R ,  LUNAR ftND 
PLANETARY I HS T . , JJ0J NftSA ROAD 1 ,  HOUSTON, T X  
77058 ) :  THE ECONOM I CS OF BOOTSTRAP P I NG SPACE 
IN0IJSTRIES -- DE_VEI OPHFNT OF AN ANAL'I T _X C  1;0t1 
PUTER MODEL 
SPAC E SOLAR POWER REVIEW VOL, J, 73-9� ( 1 98 2 )  

HEPPENHE[MER , T , A ,  t ROSS , D , J ,  + RnNNnH , E , C .  ( 
CENTER FOR SPACE SCIENCE,  FOUNDA T I ON VALI E Y ,  
C A  92708 ) ;  ELECTROSTAT ( C  VELOC I T Y  A0JUSTHFNT 
OF PAYLOADS LAUNCHED DY LUNAR HASS- DRIVER 
JOURNfill 0� GUl_llMICE MW CONTROL VOL.  ::; , 
200-209 ( 1 982)  

HEPP� NHE IMER , T . A ,  t ROSS , D , J ,  t HANNAH , E , C ,  
CENTER FOR SPACE S C I ENCE,  FOUNDA T I ON VALi E Y ,  
CA 92708 ) :  PRE C I S I O N  RELEASE AWD A I M  OF PAY 
LOAUS LAUNCHED BY LUNAR MASS-DR IVEN  
JOURNAL OF GUI DANCE AND CONTROL VOL,  5 ,  
29 l -2Y9 ( 198;> )  

KEATON , P , W ,  t GEL FAND , E , M ,  LOS AI ANOS NA-
T I ONAL LAB , ,  LOS AL MIDS, NM 87545 l :  AN 
I NTERNATIONAL RESEARCH LABORATORY ON THE HOON : 
A PROPOSAL FOR A NATI •JNAL COIHf f T MFNT 
LA-91 43-MS UC- 1 3 ,  JI\NUARY 1 98 2 ,  PP,  39 
( 1 98 2 )  

K0ELLE , H . H , MANUFACTURING O N  THE MOON? 
SPACEFL IGHT VOL . 24 , t 4 7-,50  ( 1 982 ) 

PLANETS . C ITATIONS TO SEVERAL PLANETS 

BETZ , 11 ,  ( IIEPT . 
N I I\ ,  BERKELE Y ,  
MEASUREMENTS OF 
TECHNI QUES 

OF PHYSICS,  UN I V ,  Of CALIFOR-
CA 94720 ) : SPECTROSCIH-' J C  

MARS AND VENUS W I T H  HFTERODYNE 

IN V I BRAT I ONAL-ROTATI ONAL SPECTROSCOPY FOR 
PLANETARY ATN0SPHEREB - VOLUME I NAS� CP� 2223, 
REPORT N O ,  82B0303. APRIL 1982,  P ,  277-293 
( 1 982)  

BOYCE , J , H  < OFFICE OF SPACE SCI ENCE AWD I\PPLI 
CATIONS EARTH AHO PLAHE (ftRY EXPLORATI ON D I V , ,  
PLANETARY GEOLOGY PROGRAM,  NASA, WASHINGTON, 
DC 20546 ) :  A B I B L I OGRAPHY OF f LANETAY GEOLO
GY PRINCIPAL INVESTI GATORS AND  THE I R  ASSOC]� 
ATES,  1980- 1981  
NASA HI-B4468,  APRIL  1 98 2 ,  PP,  86 ( 1 982)  

BRETAGNON , P ,  ( SERVICE DE MECMI I OUE CELESTE [IU 
BUREAU DES LONG I TUDES, E0UIPE DE RECHERCHE IIS
SOCIEE I\U CNRS,  77 /\VENUE DENF�RT-ROCHEREAU , 
F-750 1 4  PAR I S ,  FRnNCE ) l  < F R > I NTEGRA T I ON CON
STANTS AN� HEI\N ELEMENTS FOR I\LL THE PLANETS 
ASTRONOMY AND ASTROPHYSICS VOL , 1 0 8 ,  69-75 
( 1 982 > 

( DEPT , OF PLANETARY SCI ENCE , 
PU\HETARY LIIB , ,  WJ I V .  Of I\RI Z0NA • 

8572 1 ) : LI\NDSCAPES OF THE SOLAR 

CLACC I O , E , J ,  
LUNfilR ANt• 
TUCSON , AZ 
SYSTEM 
ASTRONOMY VOL , 1 0 ( 7 )  6-23 ( 1 98 2 )  

CLAR K , R , �I .  < PLAN_� TARY 0EOSCIENCES, HAWA I I  
I NST , OF GEOPHY S I CS , UN I V .  OF' HAWA I I ,  HONO 
LULU, H I  96822 > :  IMPLICIITJO�S OF I JSJNG BRO
ADBAND PHOTOMETRY F0� COMPO S I T I ONAL REHOTE 
SENSHIH OF I GY OBJECTS 
I CARUS VOL, 49, 244-257 ( 1 982)  
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CLARKE , J , T ,  + MOOS , H , W ,  t FELDMI\ N , P , D .  < 
DEP f ,  OF PHYS I C S ,  JOHNS HOPK INS  U N I V ,  B(IL T I 
MORE,  HD 2 1 2 t 8  > :  THE �AR-ULTRAV IOLET SPECT A 
AND GEOMETR I C  ALBEDOS OF JUPITER I\ND SATURN 
THE ASTROPHYSICAL JOURNAL lJOL . 25S • 8ot,- 8 1H 
( 1 982 ) 

( UN I V ,  OF' HAWl': 1 1 ,  2444 [IDLE 
H l 96822 l :  SPECTROSCOP'I 01 

CURRENT STATUS AN!I PROS 

CIWI KSl1ANK , [I,, P ,  
ST , ,  HONOLULU, 
TRI TON AND F LUTO:  
PECTS 

SPECTROSCOPY FOR 
VOLUME I J  NIISA 

AF'rO L  1982,  P,  

IN  V I BRATI ONAL-ROTATI ONAL 
PLANE fARY ATHOSPH£RES 
CP-2223 , REPORT N O ,  828030 3 ,  
699-708 ( 1 982)  

DAV I E S , J , K .  A BRIEF' H I STORY OF THE VOYAGFR PRO 
JECT - - PART 5 
SPACEFLIGHT VOL,  2 4 ,  67-70 ( 1 98 2 >  

F I E L D , G ,  < HARVARD-SMITHSO N I AN CENTER FOR AS
TROPHYSICS,  CAMBR I DG E ,  tlA 02-138 ) : ARE THERE 
HORE fHAN N I NE PLANFTS lN THE UNI VERSE? l h  
THE THEORY O F  S,ELLI\R EVOLUTION WRONfi7 

MERCURY VOL . 1 1 ,  42-4 7 , 7 1  < 1 YH2 ) 

FLE I T OU T , I. .  t THOHAS,F' , G ,  C l l\BORATOJRE I•£ GE-
0PH'f S I ClUE ET  GEO0YNA,1 1 0UE INT EIUI E ,  IJM IUERS ! Tf 
PARIS-SUD,  BATI KENT 5 1 0 , 9 1 405 DRSA Y ,  FRnNCf 
> :  F'AR• F I E l D TECTO»J Cij ASSOC IATED W I TH � 
LARGE IMPACT BAS I N :  APPL l CI\T I 0NS T O  CI\I ORI S 
ON HERCURY AND IMBR! IJ11 ON THE MOON 
EARTH AND F LANETARY S C I ENCE LC�TERS VOL , 5 8 ,  
1 01 - 1 1 5  ( 1 982 ) 

GRJBBIN , J ,  CARBON D I O X l [IE , I\KMON I A  A"D L I F E  
NEW S C I E N T I S T  VIJL , 9 4 ,  4 1 3- <l l_b ( 1 98 2. )  

HEYDEGGER , H , R ,  t FDSTER , J , J ,  ♦ C0MPSTON , W ,  < 
DEP T ,  OF CHEM ISTRY  AND PHY S I C S ,  PURDUE UN I V ,  
CALUM E T ,  HAKtlOND, I N  46323 ) : TERRESTR I A L •  
METEOR I T I C ,  MID LUHAR T I T M! I IJl1 ISOTOPIC RAT J Of. 
REVI\LUATEDl  EVI DENCE FOR CORRELnTED VARI(I
T I ONS 
CAR l H  AND PLANETIIRY SCIENCE LETTERS VOL ,  � 8 ,  
406-4 1 8  ( 1 98 2 )  

H I G G J NS , C , G ,  ( llEPT , OF GEOLOGY , UN I V ,  OF 
CALJ F'ORN I A ,  0AV T S ,  CA 95616  l l  DRAI NAGE SYS· 
TEKS DEVELOPED BY SAPP ING  ON EARTH I\ND MARS 
GEOLOGY VOL , 1 0 ,  1 4 7 - 1 �2 ( 1 98 2 >  

HOHENBERG , C , 11 ,  ( DEPT , OF PHYSICS,  
UNlV , ,  S T , L OU I S ,  MO 6 3 1 30 ) l  

wnsHINOT{ltt' 
I S0TOPl' S H 4  

THE EARLY SOLAR SYSTEM 
GEOTIHES VOL , ' 7 ( 6 1  1 9-20 < 1 Y8 2 >  

KANE , V ,  T H E  PLANETS OR BUST 
ASTRONOMY VOL , 1 0 ( 5 )  6 - 1 7  ( 1 ',>8 2 >  

KOBR J CK , H .  < J E T  PROPUL S I O N  LAB , ,  CAL IFORNIA  
INST , OF TECH . ,  PASADENA, CA 91 109  l l  
TOPOGRAPHY OF THE TERRES�RJAL PLI\NETS 
ASTRONOW( VOL , 1 0 ( � 1 1 8-?2 ( 1 98 2 >  

l<OROTEV , R , L ,  < DEP T ,  O F  EARTH AND 
SCIENCFS,  WASHINGTON UN I V , ,  S T ,  
63130  l :  LUNl)R SOI L ,  KETEORITES IIRD 
GEOTIHES VOL , 2 7 ( 6 )  28-29 1 1 982)  

PLI\NETARY 
L OU I S ,  MO 
I\STERO I DS 

LARSON , H , P ,  DEP T ,  OF PLIINETARY SCIENCE S ,  
UN I V ,  O F  ARI ZONA,  TIJC'iON, I'll 8572 1 ) : 
JUPITER AND SATURN FROM 2 T O  6 M I CRONS 
I N  V I BRftT I ONAL - ROT(ITI ONAI SPECTROSCOF''/ FOR 
PLANETARY " ATH0S PHERES V OLUKE J NASA CP-222 3 ,  
REPORT N O ,  821l0303.  AP R I L  1 982 , P ,  40 7-.\ 2/ 
0982)  
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PLANETS (Continued) 

HASSI E , S . T ,  + HUNTEN, D , H , I LUNAR AND PLANETft
RY LA8 , ,  UIHV , OF A R I ZONA , ru, :soN, A Z  8!,721  
> !  CONVERSION  OF PARA AND ORTHO HYDROGEN I N  
THE JOV I A N  PLANETS 
ICnRUS VOL , 4 9 ,  21 3-226 ( 1 982)  

HATSON , O , L .  JET PROPULSION LAB , ,  4800 OAK 
GROVE DRIVE,  PASADENA , CA 9 1 109 ) !  VOYAGER 
DATA HELP ELUCIDATE MOONS A�D R INGS 
GEOTl HES VOL , 2 7 1 6 )  25-26 1 1 982)  

MEE.US , J , 
UM ) ! 
SATURN 
HERCURY 

I VEREN I G I NO VOOR STERRENKUNDE, BEL G I 
THE TRIPLE CONJUNCTIONS O F  JUPI TER nND 

VOL,  1 1 ,  54-58 1 1 98 2 )  

HOUG I N I S  HARK , P , J ,  I DEPT , OF GEOLOGICAL S C I 
ENCES• BROWN UN I V . ,  PROV f DENCE, R l  029 1 2  ) !  
S I G N I F fCANT ACHIEVEMENTS I N  THE PLANETARY GE
OLOGY PROG

0

RAM, 1981  
NASA CR-3554,  NSG-7S70, MnY 1982 , P P ,  62  
( 1 982)  

HULHOLLAND , J , D , I KCDONALD OBSERVATORY,  UNIV . 
OF TEXAS A T  AIJST I N ,  l'IIJST I N , rx 787 1 2  l :  OUTER 
PLANET SATEL L I TE STUD IES  
NASA GRANT NflR 44-012-282,  F H ll'II REPOR T .  HAY 
1 9 8 2 ,  pp , 8 < 1 98� ) 

HUMM A , H ,  + FOX , K ,  + HORNSTE I H , J ,  
NASA/GODDARD SPACE F L I GHT CENTER, GREEBELl , MD 
20771 l l IN V I BRA T I OIIAL-ROTAT I ONAL SPECTROS
COPY FOR PLRNETl'IRY ATMOSPHERES - VOLUME I I  
NASn CP-2223, REPORT NO , 82B030J. l'lf'RI L 
1 9 8 2 ,  pp , 352 0982 > 

MUMMA , N ,  + FOX , K ,  + HORNSTE I N , J ,  I 
NASA/GODDARD SPACE FL IGHT CENTER , GREEBEL T ,  HD 
20771 l !  IN V I BRAT I ONAL-ROTnTI ONAL SPECTROS
COPY FOR PlnNETl'IRY /ITHOSPHERES VOLUME I 
NASA CP-2223, REPORT NO , 821!0303. /\PR I L  
1982 , P P ,  436 1 1 98 2 >  

ORTON , G .  C JET PROPULSION LAB , ,  CALI FORN I A  
0

INST , O F  TECH . ,  PASAOF.NA, Cl\ 9 1 1 09 ) l  
THERHAt. STRUCTURE OF JUPI TER AN(I SATllRN 
I N  V I BRATI ONIIL- ROTIIT ! ONRL SPECTROSCOPY FOR 
PLANETARY ATKOSPHERES - vm UME ! NASA GP-2223, 
REPORT NO , 82BOJ03, /\PRIL 1 98 2 ,  P. 333-36� 
I 1 982 ) 

ROBERTSON , P , B ,  I ENERGY, M I HES AND RESOURCES 
CAHADA, 1 OBSERVATORY CRESCENT, OTTAWn, Cl'INnDA 
K l /I  OY3 ) l  CRATERING BY IKPACTI  UBIQUI TOUS 
GEOT I MfS VOL , 2 7 C 6 l  ?4-23 I I VH2)  

ROHDE , J , R ,  + I ANMA , P , 11 .  f STnYTON , L . C ,  • I E\1-
INSON , F , H ,  I LEANOER MCCORM ICK O�SE RVl'ITORY ,  
U N I V ,  OF V I R G I N t A ,  CHnRLOTTESV ILLE,  VA 22903 
) I  ASTROHETRIC OBS F RVATI ONR OF THE sn rELL ( TES 
OF THE OUTER PLANETS , V , TH£ OF'PO S I T I ON S  OF 
1978-1979,  1980,  AND 1981  
THE ASTRONOMICAL JOURNAL VOL , 8 7 ,  689- 7 1 7  
( 1 9 8 2 )  

SAFRONOV , v . s .  + RUSKOL , E , L .  C O . J .  SCHKI DT 
I NST , OF PHYS ICS UF THF El'IRTH ,  l'IC!\DEII'! 01" 
SCI ENCES OF THE USSR , 123810 �oscow D-24� , 
USSR > :  ON THF ORIGIN  AND I N I T I AL TEMPER/ITURl 
OF JUP I TER AND SATURN 
JC/\RUS VOL , 4 9 ,  284-29h 1 1 � 82 ) 

SOLOIION, S .  C .  ( DEPT,  OF EI\RTH 
SCIENCES,  H I T ,  CAMBRI DGE,  MA  
INTERNAL EVOLUTION OF NENUS AND 
SATl::LL I TES 
NATURE VOL , 298, 1 5• 1 6  C 1 982 > 

/\ND PLAl�ETARY 
02139  l !  THE 
THE GALT  LEAN 

--
1 

LPIB No , 32-33 

SPADOH I , D , J , < SCJ ENC:E IIPPL ICATIO!lS ,  me . ,  1701  
EAST WOOOF IELD ROAD,  SCHAH�URG, IL  60193 > :  
COST ESTIMATION MODtil. FOR ADVANCED PLANETARY 
PROGRAMS - FOURTH E D I T ION 
NASW-3035, REPORT NO, SAl 1 - 1 20-76H-C9. 
APR I L  l 982,  PF' , 77 ( 1 982)  

WARNE R •  J ,  L ,  C MASA .JOHNSON SPACE r. EIIT ER ,  HOUS
TON , TX 77058 1 : EARTH AND VENUS COHPARED 
GEOT I HES VOL , 2 7 ( h l  1 6 - 1 9  1 1 982)  

IJEI D£NSCH ILL I NG , S , J , I PLANETARY SCI ENCE INST , , 
2030 EAS f SPEE OIJAY , SUITE 201 , TUCSON, A/ 
857 1 9  l :  THE REAL ' CREAT I ON SCI ENCE ' 
GEOT I /1ES VOL , 2 7 1 6 )  2 1 -22 1 1 982 > 

W I LL I AHS, G , P ,  t HOLLOWAY , J . L . JR.  I GFOPHYSICAL 
FLUID  DYNAIHCS U\ll , ,  NOAfl , PRI NCETON UNtV , ,  
PR I NCETON , NJ 08540 I I  THE RANGE AND UNI TY OF 
PLANETARY C I RCULATI ONS 
NATURE VOL , 297, 295-299 < 1 982) 

YUNG, l , L ,  t G/\L J FORNl/1 INST , OF TECH , ,  PARADE 
N A ,  CA 9 1 1 25 > :  TRANSI ENT SPEC IES  ON MARS AND 
VENUS 
IN V I BRAT IONAL-ROTATI ONAL SPECTROSCOPY FOR 
PL/INETARY ATMOSPHERES - VOLUME I NnSA CP-2223, 
REPORT NO, 828030 3 ,  APR I L  1982 , P ,  2113-251 
C 1 98 2  l 

JUPITER 
-

■ 
ARLOT , J , -E ,  t SERV I CE DE MECANIQUE CEL ESTE DU 

BUREAU OE S LO NGI TUDl':S,  EOUIPE DE REt:HERCHF ;'\S 
SOCI EE AU CNRS, 77 AVENUE DFNFERT -ROCHEREAU ,  
F-7S0 1 4  PAR I S ,  FRANCE > :  NEW CONSTANTS F�R 
SAMPSON-LIESKE THEORY OF THE GAL ILEAN SATEL
L I T ES OF JUPITER 
ASTRONOMY AND ASTROPHYSICS VOL ,  1 0 7 ,  305-310  
( 1 982)  

AlREYA , S , K ,  + [10NAHUE , T , M ,  C DEF' r .  OF ATtlOS
PH�RIC AND OCE/\ N I C  S� I�NCE,  SPACE PHYS I CS RF.
SEARCH LAB , ,  ANN ARBOR,  MI 48109 l l  THE Ar
MOSPHERE AND I O NOSPHERE OF JUP I TE R  
V I STAS I N  ASTRONOMY VOL , 25 ,  3 1 5-335 ( 1 982) 

BARROW , C , H ,  + I .ECACHf.lJ:< , ll ,  + LEBLANC , '( ,  ( r n 
S T I TUT FUR ASTRONOK I E ,  ETH-ZENTRUM, CH-8092 
ZURICH ,  S W I TZERLAND ) :  ARC STRUCTURES IN rHE 
JOV IAN  DECAME T R I C  EMI S S I ON OBSERVED FROM THE 
EARTH AHO FROH VOYAGER 
ASTRONOMY AND ASTROPHYS I CS VOL , 1 0 6 ,  94-Y 7  
1 1 982 ) 

CONNERNEY , J , E , P , + nCUNA dl , H ,  t NESS , N , F ,  ( 
NASA UODDARD SPACE fl I GHl CENTER , LAB . FOR 
EXTRATERRESTRIAL PHYS I C S ,  GREENBE L T ,  MIi 2.0771 
l l  VOYAGER I ASS�SSHENT OF JUPI TER ' S  PLAN� TA
RY MAGNETIC F I ELD 
JOURNAL Of OEOPHYS I CAL RESEARCH VOL , 87, 
3623-3627 ( 1 982 ) 

DURRANCE , S , T ,  + FELDHAN , P , O , t MOO S , H . W ,  C 
PHYS ICS DEPT . ,  JOHNS HOPK I NS ON J V , ,  BAL T I HORE, 
"D 2 1 2 1 8  ) :  THE SPECTRUN OF THE JOVIAN AURO
R A ,  1 1 30-1 700 ANGSTROMS 
GEOPHYSICAL RESEARCH LETTERS VOL . 9 ,  6�2-65� 
( 1982 ) 

GLAIISTONE , G , R ,  ( D I V ,  OF GEOLOGI CAL /IND PLflNE 
TARY SCI ENC�S • CALI FURHIA I N S T n  OF TECH , ,  PA 
SADENA, CA 9 1 1 25 ) !  Rft[I IAT IVE TRftNSFER W I TH 
fART IAL FREQUENCY REOI  STRI BIJT IOM  I N  HIH0110 
GF.NEOUS ATKOSF'HERES: AF'Plt CATI ON TO HIE JO Vt -
AN AURORA 
JOURN/IL Of QUAN T I T A T I VE SPECTROSCOPY AND RtD I 
AT I V� TRAHSFER VOL . 2 7 ,  �4S-J�6 1 1 982 ) 
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JUPITER ( Continued) 

HUNT, G , E , < LAB , FOR PLANETf\RY f\TKOSF'HF.RES , 
DEPT , O► PHYSICS AND f\STRONOM Y ,  UNIVERH I TY 
COLLEGE , LONDON ) : ON THE [IYNAKICS OF 
JUPI TE R ' S  ATMOHPHERE 
V I STAS IN ASTRONOMY VOL , 2�, 23�-243 ( 1 982 ) ·  

HUNT , G , �. . t 11ULLER , j , - P ,  t GEE , P ,  ( LflB . FOR 
PLANETARY ATMOSPHERES, DEPT , OF PHYS ICS  AND 
AS fRONOMY, UM I V ,  COLLEGE LO"DOH , LONDON W C 1 f  
6BT,  U K  l l  CONVECT I VE GROWTH RATES OF EUUATO
R I AL FE/\TURES I N  THE .JOVIMJ l'ITMOSPHERE 
NATURE VOL , 295 , 4 9 1 - 4 94 ( 1 982 ) 

KHOS/\, P, , H ,  t l.ALl1ANI  t AHMflD + /1 , 11 , REGIONAL 
E NG INEERI NG COLLEGE HAZRf\T BAL , SRI NAGER K�SH 
M I R ,  I NDI A  ) l  VERY LOW FREOtJENC'/ ( VL F )  H I S!l 
I N  JUPI TER ' S MAGNETOSPHERE 
THE HOON AND THE PLANETS VOL , 26 , 227-�3� 
( 1 982)  

KUHAR �s.  ( 
U N I V ,  OF 
90007 > l  
PHERE OF 
l:SCl'IPE 

EARTH AND SPACE SCIENCES I NST , ,  
SOUTHERN CALJ FORMI A ,  LOS ANGELES , CA 
PHOTOCHE K I STRY OF S02 I N  THE f\TMOS-

10 AHD IMPLICATIUNS ON ATMOSPH� R I C  

JOURNAL O F  GEOPHYSICAL RFSEf\RCH V O L ,  8 7 ,  
1 677-1684 < 1 98 2 )  

KUNDE , V , G ,  ( NASA/GOODAR[  SP�CE FL I GHT CENTER,  
GREENBELT , . HD 2077 1 l l VOYAGER I R I S  1-tEf\SURE 
MENTS OF THE JOV I f\N f\THOSPHERE 
I N  V l BRATI ONf\l-ROTATI ONAL SPECTROSCOPY FOR 
PLANETARY ATMOSPHERES - VOLUME I NASf\ CP-2223, 
�EPORT NO , 82 B03Q 3 ,  APR I L  1 9 8 2 ,  P.  387- �05 
( 1982)  

KYR/\L A , A ,  ARI ZONA SHlTE UNI V , , TEMP E ,  �z 
85287 1 :  f\H EXPLANATION OF THE PERSI STENCf OF 
THE GREAT RED SPOT OF JUP I TER 
THE HOON A� D THE PLANETS VOL , 26,  103- 1 0 /  
( 1 982)  

L I U , Z , X .  ( I NST , FOR PHYSICAL SCI ENCE AHD 
TECHNOLOGY, U N I V ,  OF MARYLAND,  COLLEGF PAR� , 
MD 20742 l l  MOD IFIED  D I SC MODEL nF JUPi l Fk • S 
MAGNETOSPHERF 
JOURNAL OF GEOPHYS I C/\L RESE/\RtH VOL , 87 , 
1 6 9 1 - 1 694 ( 1 982)  

HCCONNELL , J , C ,  + HOLI11<ERG , J , B ,  t SMt r H , G , R ,  ,I 
SAHDEL , F , R ,  t SHEMANS�Y , D , E ,  
BROADFOOT , A , L ,  ( CRESS AN[t PHYSICS DEPT , YORK 
UNI V , ,  DOWHSV I E W ,  ONTAR I O ,  CANADA H3J 1 P 3  ) l  
A NEW LOOK AT THE I ONOSPHERE OF JUP ITER I N  
L I GHT O F  THE UVS OCCULTAl'ION KESIJI TS 
PLANETARY l'lNII SPl'lCE SCI ENCE VOL . 30,  1 ::0 1 - 1 67 
( 1 98 2 )  

MELOSH , H , J ,  ( DEPT , O F  EARTH AWD SPACE sr r 
ENCE S ,  STATE UNI V ,  OF NEW YORK flT STONY 
DROOK, STONY BROOK, NY  1 1 794 ) !  A S I HPLF. ME
CHANICAL MODEL OF VALHALLl'I BAS I N ,  C ALLIS1 0 
JOURNAL OF GEOPHYSICAL RESEf\RCH VOL , 87 , 
1880-1 890 ( 1 982 ) 

NO AUTHOR C I TED PROBING THE GIANT PLANET 
SPACE, L l uHT VOL , �4, 290-294 ( \ 982 > 

PEAR L ,  J ,  ( NASA/GOJIDARI• SP/'\CE FL I GHT CENTER , 
GREEBEL T ,  M D  2017 1  ) !  GASFOUS S02 ON I O  
I N  V I BRAT IONAL RO fATIONAl. SPECTROSCOPY FOR 
PLANETARY ATMOSPHERES VOLUME I I  Nl'lSA 
CP-2221 ,  REPORT NO , 8280303, APRIL 1982 , P ,  
657-672 ( 1 982 ) 
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PRINN , R ,  ( IIEPT, '1ETEOROl.OGY MW PHYSICf:L OCE-
ANOGRAPHY , M I T , CMll:lR J DGE , NA 0 2 1 39 ) : 
COMPOS I T I ON OF JUPITER 
I" VI BRATI ONAL -ROTf\T IONAl. SPECTROSCOPY FOR 
PLANETARY ATMOSPHERES - VOLUME I NASA CP-2223 , 
REPORT NO , 8280303, APR I L  1982 . P , 363- 385 
( 1 98 2 )  

SANDEL , B , R ,  t BROADFOOT , A , L. , ( El'\RTII fllfD SP{>CE 
SCI ENCES INST , ,  U N I V , OF SOUTHERN CAL JFnRN J A 
TUCRON LABS . ,  TUSCON, AZ 8�713 > :  DI SCOVERY 
OF AN I O-CORR�.LATE[l ENERGY SOURCE roR I O ' S  IIOT 
Pl.ASMA TORUS 
JOURNAL OF GEOPHYSICAL RrSE�RCH VOi , 8 7 ,  
2231 -2240 < 1982 ) 

SCARF , F , L ,  t CORONI T I , F , V ,  t KENNE L , C , F , + 
GURNETT ' [I ,  A .  ( TRII l)E FE NSF 'IHD SPACE s ·rsTElfi 
GROUP , REDONDO )El'\C�, CA 90278 ) :  JUF' ? TER A�O 
J O :  A B I NARY MAGNETOSPHERE 
V ISTl'lS I N  ASTR�NOHY VOL ,  2� , 263-314  ( 1 982 ) 

SCHOF J EI D , N ,  + WOOL n;crn, 11 . ,1 .  ( f'HYS lGS llEPT . , 
U N I V ,  OF YORK,  HESl l NGTON , YORK Y0I  �DD, UK 
) :  THE EARLY EVOL UTION  OF JUP ITER I N  THf ft� 
SENCE OF SOL AR T I DAL FORCES 
MONTHLY NOT J CFS OF THE ROYAL ARTRONONJ CAI SO 
C I ETY VOL , 1 98 ,  947-959 < 1 982)  

SCHOFIELD , N ,  t WOOI F50N , M , M ,  < PHYS I CS 
U N I V ,  OF YORK , HESL I NGTON, YORK Y01 

[•EPl , ,  
:;oo ,  UK 
HI THr 1 l  THE EARL Y EVOLUT I ON OF JUP I T ER 

T I DAL FIELD  OF THE SUN 
MONTHLY NOTI CES OF THE ROYl'll ASTRONOMI Cl'\L 
C I E TY VOL , 198 , 961 -971 ( 1 982>  

so-

TOK/\R, R , L ,  -t GURNETT , D , P. ,  + BAGENAL , F ,  + 
SH{IW, R ,  R .  ( DEPT . OF PW(SlCS MID ASTRONOMY, 
U N I V ,  OF IOWA, IOWA C I T Y ,  I f.I 52242 ) l  L I GHT 
I ON CONCENTRAT IONS I N  JUPI TE R ' S  I NNER MAGNE
TOSPHERE 
JOURNAL OF GEOPHYSI CAL RESEl'\RCH VOL , 8 7 ,  
224 1-224S ( 1 98 2 1  

TORBETT, M ,  t SHOLUCHOWSK I , R , \ [1EF T S ,  O F  AS
T RONOMY AHO PHYSICS,  UN I V ,  OF TEXf\H, AUST I N , 
TX 787 1 2  > :  MOT I ON OF THE JOVll'\N COMMENSURA
B 1 L I  T'f RESONl'\NCES MID THE CHARACTER OF THI
CELESTI "L MECHANICS I N  THE ASTERO I D  ZONE: 
I MPLICAT I ONS FOR I I HEHl'\l lCS AND STRUCTURE 
ASTRONOHY AND ASTROPHY S I CS VOL . 1 1 0 ,  43-49 
( 1 982)  

TSUCHIDA , M ,  t FERRAZ MELLO , S ,  t B i l'\NCP.LE , R ,  ( 
UNlVERSI DADE DE Sf\O PAUL O ,  DEPARTAMENTO OF �S 
TRONOK I A  0430 1 ,  SAO P{IULO• BRAZIL ) : 
D I SCUSS I ON OF THE PHOTOGRAPHIC OBSERVl'I T ! ONS OF 
THE GAl. I �EAN SATELL I TE S  I H  THE PER I OJI 
1 9 1 5- 1928 
THE ASTRONOMICAL JOURNAL VOL,  87,  92� -977 
( 1 982)  

VALDES , F ,  t WELCH , W , J ,  + H/\BE R , D ,  BELL 
TELEPHONE LABS , ,  HOlHDEL, NJ 07733 > :  THE JO
V I � N  AMMONIA  ABUNDANCE FROM INTERFEROMETRIC 
OBSERVATIONS OF L I M B  DARKENING AT 3 , 4  MM 
ICARUS VOL,  49, 1 7-26 < 1 98 2 >  

VERVERKA , J ,  t THOHAS , P ,  t SY NOTT , S , LA� . 
rOR  PL/\NETARY STUD I E S ,  CORNELL ON I V , ,  I THl'\C�• 
NY 1 4853 l l  THE INNFR SAT�LLlTES OF JUP I TER 
V ISTAS IN ASTRONOMY VOL , 2�,  24�-262 ( 1 98 2 l  

W I Ll. l S , D . lt , + O'\F.IOR�IF , A , ll ,  {- RUlHFRFORTI APPi F 
lON LAB , ,  CH ICTON , D I IICOT, O>'FORllSHH·E. O Y \  l 
oo:c , ENGLAHf• > :  OUf\l)RlJPOL E MID fJrTlJF'OlE f•(lR 
AMETERS OF JUPITER ' S  M A I N  MAG�ETIC F I ELD 
GEOPHYSICAL JOURNAL OF THF ROYAL 'IST NOHO" ICAL 
SOC IETY VOL , 68, 765-776 ( 1 98 2 )  
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JUPITER (Continued) 

YEATES , C ,  + CLARKE , T ,  THE GALI LEO M I SSION  TO 
JUPI TER 
ASTRONOMY VOL , 1 0 ( 2 )  6-22 ( 1 982l  

YUNG , Y , l ,  + GlnDSTONE , G , R ,  + CHANG , K , N , t AJEll O , J , N ,  t SRIVASTnVA , S , K , < II I V ,  OF GEOLOG ICAL AND PLANETARY SCIENCES,  CAL IFOR N I A  I NS T •  OF TECH . ,  Pl'<SAI•ENA, CA 9 1 1 25 > :  H2 FLUORESCENCE SPECTRUM FRON 1200 TO 1 700 ANG STROHS BY ELECTRON lttPACT I  LABORATORY STUDY AND APPL ICATION TO JOVI AN AURORA 
THE ASTROPHYSICAL JOURNAL VOL . 2 5 4 ,  L65• L69 
( 1 982)  

BLASJUS , K , R ,  + VETRONE , A , V ,  + LEW J S , ll . H . + 
HAR T I N , H , D ,  < PLANETARY SCI ENCE I NS r , ,  SCI 
ENCE Af'F'LI C/\T IONS , I NC , ,  283 S Lf.l.K E ,  SU I TE 
2 1 8 ,  PASADENA,  CA 9 1 1 0 1  > :  V I K ING OBRITER 
STEREO IMAGING CATALOG 
NASA CR-350 1 , NASW-3208. FEBRUARY 1 98 2 ,  
P P , 404 ( 1 982>  

CRAG l N , B , L ,  + HANSON , W , B ,  t SANATAN l , S , < 
U N I V ,  OF TEXAS A T  DALLAS , CENTER FOR �?ACr 
SCI ENCES , RI CHARDSON, TE  75080 ) !  THE SOLAR 
W I N O  INTERAC T I ON W l TH N/\RS AS S�EN BY THE V I K• 
I NG RETARDING POTENTIAL ANALYZERS 
JOURNAL OF GEOPHYSICAl RESEnRCH VOL , 87 ,  
4395-4404 ( 1 98 2 )  
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HD 2077 1 ) !  PLASHA CLOUDS ABOVE THE I ONOPAUSE 
OF VENUS AND THE IR IMPLI CATIONS 
PLANETARY AND SPACE SCIENCE VOL . 30, 29-37 
( 1 98 2 )  

BRASS , G , W ,  + HARR ISON , C , G , A ,  < ROSENSTIEL 
SCHOOL OF 111\RHIE Mlll I\Tl10SPHER IC St:! ENCE , 
UNI V ,  OF H I AH l , 4600 R I CKENBACKER CAUSEWAY, 
H I Al1I , FL 33149 ) : ON . THE POSS I B I L I T '( or 
PLATE TECTONICS ON VENUS 
ICARUS VOL . 49, 86-9� ( 1 98 2 )  
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BURGESS , £ ,  ( NO AOClRESS G[VEN ) : VENUS: THE 
TWIN  THAT WEHT WRONG 
NEW SCIENTIST VOL , 94 , 786-789 ( 1 982)  

CAHPBELL , P ,  AFTER P IONEER--GOOD SCIENCE, BAD 
NEWS 
NATURE VOL,  296, 1 3-14  ( 1 982 ) 

CHACKER I AN , C , J R ,  + BOFSE , R , W ,  NASA/ANES RE-
SEARCH CEN1ER,  MOFFETT F I E L O ,  CA 94035 ) l 
GASEOUS INFRARED ABSORPTIOH I N  THE LOWER ftT 
HOSPHERE OF VENUS 
I N  VIBRATI ONAL-ROTATIONAL SPECTROSCOPY FOR 
PLANEtARY ATHOSPHERES - VOLUHE I NI\Sft CP-2223, 
REPORT NO , 82B0303,  APRIL 1 982 ,  P, 255-269 
( 1 982)  

CLOUT I ER , P , A , + RUSSELL , C , T . C DEP T .  OF SPACE 
PHYSICS AND ASTRONOMY, R I CE UN I V , , HOUSTON , fX 
77001 l l  THE SOLAR W I ND INTERACTION 
NATURE VOL , 296,  20 ( 1 982)  

DEHING , D ,  + ESPENA K , F ,  + JENNINGS , D ,  + KOS
T I U K ,  T ,  + MUM!iA, 11 ,  ( INFRARED AND RADIO AS·
TRONOHY BRANCH, NASA , GODDARD SPI\CE FL I GHT 
CENTER, GREENBELT , MD 20771 > :  EVI D�NCE FOR 
HIGH• ALT I TUDE HAZE THICKEN l NG ON �HE DARK S I DE 
OF VENUS FROM 10-HI CRON HETERODYNE SPEC TROSCO 
F'Y OF CO2 
1 CARUS VOL , 49, 35-48 C 1 982l 

EBERHART , J ,  SOV I E I  LANDING PROMISFS A COLOR�UI 
VENUS 
SCIENCE NEWS VOL , 1 2 1 , 1 4 8  ( 1 982> 

ELSON , L , S ,  < 
INST,  OF 
DYNAMICS OF 
NATURE VOL , 

JET PRllPUL�lON L/\B , ,  CALIFORN I A  
TECH , ,  PASADENA ,  C �  9 1 1 09 ) ! 

THE ATMOSPHERE 
296,  17 ( 1982 ) 

HENBFST , N ,  127 MINV TFS UNDER VENUS ' S  OR/\NGE 
SKIES 
NEW SC IENTIST VOL,  9 3 ,  623-62 4  ( 1 982 > 

INTRILIGATOR , D , S .  CARHEL RESEARCH CENTER, 
P , O ,  BOX 1 73 2 ,  SANTA l'ION[CA , CA 90"106 ) :  
OBSERVAT I ONS OF MASS ADD I T ION TO THE SHOCKED 
SOLI\R W IND  OF THE VENUSIAN I ONOSHEATH 
GEOPHYSI CAL RESEARCH L ETTERS VOL.  9 , 727 730 
( 1982) 

KAHN , R ,  < CENTER FOR RADIOPHYSI CS AND SPACE RE
SEARCH, CORNELL UfU V . ,  UHACA , Wl 1 4853 > :  
DEDUCING THE AGE OF THE DENSE VENUS ATMOSPHERE 
ICARUS VOL , 4 9 ,  7 1 - 85 ( 1 982 > 

KNOLLENBERG , R , G ,  ( PARTICLE MEI\SUR l �G SYSTEMS , 
I NC , ,  1855 SOUTH 57TH COURT,  BOULDER, CO 8030 1 
) : CLOUDS ANO HAZES 
NATURE VOL ,  296, 1R C l 982l  

KNUDSEN , W , C , + BANKS , P , M ,  + H I LL ER , K , L ,  1 
LOCKHEED PALO ALTO �ESEARCH LABS , , 32St HANO
VER ST , ,  PALO ALTO, Cl\ 94304 > :  A NEW CONCEPT 
OF Pl ASMA HOT ION ANO PLANETARY MAGNETIC  F I ELD 
FOR VENUS 
GEOPHYSI CAL RESEARCH LETTERS VOL , 9 ,  765-768 
( 1 982) 

KNUDSEN , W , C ,  + M I LLER , K , L ,  + SPENNER, K ,  l 
LOCKHEED PALO ALTO RESEARCH LAB , , PALO ALTO , 
CA 9004 l :  IMPROVED VENUS I ONOPAUSE AL T I T1Jllf 
CALCULAT ION /\ND COHPARliON W I TH HEASORENENl 
JOURNAL OF GEOPHYSICA� RESEARCH VOL , 87 , 
2246-2254 ( 1 9 82 ) 
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KUMAR , S ,  < CENTER FDR SPACE SCIENCES , Ul'II V ,  OF 
SOUTHERN CAL IFORNI A ,  LOS ANGELES, �A 90007 > :  
VENUS N l GH TS I DE IONOSPHERE : A MODEL W I T H  KEV 
ELECTRON I�PACT IOH I 7ATION 
GEOPHYSICAL RESEARCH LETTERS VOL,  9 ,  595-S98 
( 1 9 8 2 )  

LEW I S , J , S ,  + f EGLEY , B , JR ,  DEPT , OF EARTH 
AND PLANETARY SCIENCES, H I T ,  CAM�RIDGE,  HA 
02139 ) l  VENUS : HAL IDE CLOUD CONDENSATION 
AND VOLATILE  ELEMENT INVE»TORI E S  
SC I ENCE VDL , 21�,  1223-1225 < 1 982>  

MCELROY , H , � . t PRATHF R , H , J , + RODRIGUEZ , J , H ,  
( CENTER FOR EARTH AND PL�NETI\RY PHYS ICS,  HAR
VARD UH I V , ,  CAMBR IDGE,  HA 02138 > :  ESCAPE or 
HYDROGEN FROM VENUS 
SCIENCE VOL , 2 1 5 ,  1614- ! 615  t 1982 ) 

MCELROY , M , B ,  + PRATHE R , H . J , + RODRIGUEZ , J , H , 
< CENTER FOR EARTH /\HD PLANETARY PHYS I C S ,  HAR
VARD UN I V , , CAHBR IDGE,  HA 02138 > t LOSS OF 
OXYGEN FROM VENUS 
GEOPHYS JCAL RESEARCH LETTE RS VOL . 9 ,  649- 65 ) 
l t 982 > 

MCGILL , G , E o < DEPT , OF GEOLOGY AND GEOGRAPHY , 
UNI V ,  OF HASSACHUSSETSt AMHERST , �A 0 \ 002 l l  
GEOLOGY AND GEOPHYS I CS 
NATURE VOL , 296 , 1 4� \ S  1 1982>  

M l HS , S , S ,  f LOU�S IANA ARTS AND SCIENCE CENTER 
PLANETARIUM ,  BftTOH tUUGE , L A  �0803 > :  
REVEALING THE VENOSII\N  SECRETS 
ASTRONOMY VOL ,  1 0 ( 7 )  66-10 ( 1982 ) 

NAG Y , A , F , • BRACE , L , H ,  STRUCTURE ANP 
OF THE IONOSPHERE 
NATURE VDL , 296,  l9 C \ 982 ) 

NOZETTE , S , + LEl.ll S , J , S , < DEP T .  OF EARTH Alli) 
PLANE tl\RY SC IENCES, � I T ,  CAMBR I DG E ,  Kl\ 02139 
> :  VENUS: CHEIII CI\L WEATHERING OF J GNEOUS 
ROCKS AHD BUFFER ING �F ATMOSPHERIC COMPOSI T ION 
SCIE�CE VOL , 216•  181- 1 83 ( 1 982 )  

REASENBERG , R , D ,  t GOL DB�R G , l , H , + SHAP I RO , J , I ,  
< DEPT , OF EARTH AND PLANETARY SC I ENCES , � I T ,  
CAMBR IDGE,  H A  02139 l :  VENUS ! COMPARISON OF 
GRAV I TY AND TOPOGRAPHY I �  THE V I C I NITY  OF BETA 
REG IO 
GEOPHYSICAL RESEARCH LETTERS VOL , 9 ,  637 640 
( 1 98 2 )  

SCHABER , l;l , G , ( U . S , GEOLOGICAL SURVEY, 2255 N , 

GEMINI  DRIVE , FLAGSTAFF, I\Z 86001 > :  VENUS : 
L I M I TED EXTENSION AND VOLCANISM nLONG ZONES OF 
L I THOSPHE R I C  WEA�NESS 
GEOPHY$ ICA� RESEARCH L ETTERS VOL , 87, 499 502 

' 1 982}  

SCHEFTER , J ,  THE VENUS INFERNO 
POPULAR SCI ENCE VOL , 220 ( 6 )  �2-53, 138 ( 1 9S2 >  

8E I FF , A ,  + K I RK , D , B ,  < AMES RESEARCH CENTER , 
NASA , MOFFETT F l ELD,  CA 94035 ) :  STRUCTURF or 
THE VENUS MESOSPHERE AND LOWER l HERHOSPHERE 
r ROM MEASUREMENTS rruRING  ENTR r OF THE P l OHf[� 
VENUS PROBES 
�CARUS VOL , 49, 49- 70 ( 1 982 ) 

TAYl OR , F , W ,  DEPT , OF ATMOqPHERIC PHYqJCS, 
OXFORD UNI V ,  CLARENDON LAB , ,  OXFORD OXl  JPU 
l !  SIRUCTURE AND Ett�RGET ICS OF THE ATHOSPHERr 

•NATURE VOL , 296, 1 6� 1 7  < 1 96 2 )  
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TOMASK0 , 11 , < LUN/\R Mltl PLANF.TARY U\B , ,  UN I V ,  
O F  ARIZONA,  TUCSON, A Z  85721 l :  THERMAL BAL
ANCE OF VENUS 
I N  V I BRATIONAL-ROTATIONAL SPECTROSCOPY FOR 
PLANETARY /\TMOSPHERFS - VOLUME I N/\S/\ CP-2223 ,  
REPORT NO , 8280303 , I\PRIL 1 982 , P ,  2 1 1 •227 
( 1 982)  

WALLIS , H , K ,  < C•EP T ,  OF  APPL IEtl  MATHE►IAT I CS ANtl 
ASTRONOMY , UN I V ,  COLLEGE , CARDIFF CFl I X L ,  UK 
1 :  COMET-LIKE INTERI\C T I ON OF VENUS W I T H  THE 
SOLAR WIND  I I I ,  THE ATOHlC OXYGEN CORONA 
GEOPHYSICAL RESEARCH LETTERS VOL , 9 ,  427-430 
( 1 982)  

W I LSON , L .  < DEPT .  GEOLOGIC/IL SCIENCES , BROWN 
UNIV , ,  PROV I tlENCE, Rt 02912 l :  /\ SOV IET V I EW 
OF THE VENUSIAN  SURFACE 
NA TURF VOi. . 296,  607-608 ( \ 982 l 

YOUNG, A ,  < I•EPT ,  OF PHYSICS,  TEXAS A /\NII M 
UNIV , ,  COLLEGE STATION, TX 77843 l :  NF.UTRAL 
SPEC IES IN THE ATMOSPHERE OF VF.NUS 
I N  V I BRATI ONAL-ROTI\TIONAL SPECTROSCOPY FOR 
PLANETARY ATMOSPHERES VOLUME I NI\SI\ CP-2223 , 
REPORT NO , 8280303,  APR I L  1 982 , P ,  229 -242 
( 1 982)  

UTH�I< UBJECTS , ASTEROIDS 

DEBEHOGNE , H ,  t DE SANCT I S , G ,  + ZI\PPI\L A , V ,  
OBSERVI\TOIRE ROYl\l DE BELG I OU� , B- 1 1 80 BRUX
ELLES , BELGIUM > :  PHOTOELECTRI C PHOTOMETRY OF 
THREE DARK ASTERIODS 
ASTRONOMY AND ASTROPHYSICS VOL . 108,  197-200 
( 1 982 ) 

DEBEHOGNE , H ,  t DE SANCTI S , G ,  + ZAPP�LA , V ,  ( 
OBSERVATOIRE ROYAL »E BELG IQUE,  3 AVENUE C I R 
CULA IRE ,  1 1 80 BRUXELLES, BELG I QUE ) l  
POS I T I ONS OF  ASTERlODS < 1 981 l 
ASTRONOMY ANtl ASTROPHYSICS VOL , 48 ,  449-451 
( 1 91'12)  

DEBEHDGN E , H ,  t MACHADO , L , E ,  t CALDERil\ , J , F ,  t 
V I F. I RA , 6 , 6 ,  ♦ NETTO , E , R ,  OBSERVATOIRE 
ROYI\L DE BELG I QUE , AVENUE C I RCULAIRE , 3B 1 1 80 
BRUSSELS, BELG IUM l !  POS I T I ONS OF THE M I NOR 
PLANETS 1 02 M I R I AM ,  10 24 HALE nND 1 687 GLARONA 
OBT/\ I NED IN HAY AHD JUNE 1 980 W I T H  THE RPO, 
ESD, LA SILLA 
ASTRONOMY AND ASTROPHYSI C S ,  SUPPLEMENT SERIES 
VOL , 47 ,  463- 465 < 1 982)  

DERMOTT , S , F ,  t MURRAY , C , D ,  ( CENTER FOR  RI\DIO
PHYSICS AND SPACE RESEARC H ,  SPACE SClENCES BU 
ILll lNG ,  CORNELL UNIV , ,  I THACA, NY  1 4853 > :  
ASTERO I [I  ROT/\TION R�TES DEPEND ON DIAMETER AttD 
TYF'E 
NATURE VOL. 296, 4 1 8·4 2 1  < 1 982 > 

ClRAl<E , M , J .  c 
U N I V ,  OF 

DEP T ,  OF PLANETARY SCIENCES, 
ARIZONA, TUCSON , I\Z 85721 l :  

I GNEOUS ROCKS 
GEO T I MES VOL , 

FROM /\STEROIDS < AND MI\RS?l 
2 7 ( 6 )  27 < 1982)  

DRUMMDNl) , J , D ,  C PH'fSTCAL SCIENCE lt\B , ,  NFIJ  liEX 
] CO STATE UNIV , ,  BOX 3-PSL, LAS CRUCES, NM 
88003 J :  THEORETICAL METEOR RADI ANTS OF APOL
L O ,  AMOR, AND ATEN ASTEROTUS 
I CARUS VOi , 49,  t43- t 53 ( 1982>  

FABRE , R ,  ROID  FEVER 
ASTRONOMY · VOL , 1 0 ( � )  4 9-�0 ( 1 9821  
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GRADI E , J  + TEDESCO , E ,  < LAB , FOR PLI\NETARY 
STU tl I E 8 ,  CORNELL I INTV . ,  I THACA , �lY 1 4853 l :  
COMPOS I T I ONAL STRUCTURE OF THE ASTER I OD BELT 
SCI ENCE Vlll . 2 1 6 ,  1 405-H07 < 1982>  

JURGENS , R , F ,  < COHMUNICnTI DNS SYSTEMS RESEARCH' 
SECTION,  JET PROPULSION LAB , ,  4800 01\K GROVE 
tlRIVE,  PASAtlENA, CA 9 1 1 09 ) :  RADAR BACK
SCATTE R I NG FROH A ROUGH ROTnTING TR I AX I AL EL
L I PSOID W I T H  APPL ICATIONS TD THE GEODESY OF 
SMI\LL /\STEROIDS 
ICARUS VOL, 4 9 ,  97-108 ( 1 982>  

LAGERKVIST , C , - 1 ,  < ASTRONOMISKA tlBSERVATORI E T ,  
BOX 5 1 5 ,  7 5 1  2 0  UPPSALA, SWEDEN ) :  STUDIES O F  
SMALL ASTERO I O S ,  I I ,  POS I T I ONS O F  ASTERtl I Ct!l 
OBTAINED DUR I NG 1980 WITH  THE ESO SCHM IOT  
TELESCOPE 
ASTRONOMY AND ASTROPHYSICS , SUPPLEMENT SERIES 
VOL . 47, 5\ 3-521 < 1982 > 

PETTERSSON , B ,  + HAHN , G .  t LAGERKVIST , C , - I , 
ASTRONOHISKA OBSERVATOR I F. r ,  BOX 5 1 5 ,  7;,1 20 
UPPSALA, SWEOEN J :  POS I T I ONS OF ASTERO I DS OB
TAINED DUR ING 1976-1 979 W I T H  THE UPPS/\LA AS· 
TROGRAPH ANtl WITH  THE K V I STABERG SCHMltlT  TELE
SCOPE 
ASTRONOMY AND ASTROPHYSI C S ,  SttPPLEHFNT SER I ES 
VOL , 4 7 ,  533-53� ( 1 98 2 >  

SCHOBE R , H , J .  C INSTITUT F U R  ASTRONOHJ E ,  UNI VER
S I TATSPLATZ 5, A-80 1 0  GRAZ,  AUSTRIA  l !  A RE
VISED ROTATION PER I OD FOR THE /\STERO I D  1 64 EVA 
ASTRONOMY AND I\STROPHYSICS VOL, 48, 37-62 
( 1 982 ) 

SCHOBER , H , J ,  INSTITUT FUR ASTRONOM I E ,  UNIVER-
S I T/\TSPLI\TZ 5, 1'1-8010 GRAZ, AUSTRIA l :  
QUADRUPLE EXTREMA I N  THE COMPLEX L I GHTCURVE OF 
THE ASTERO I D  37 F I DES? 
ASTRONOMY AND ASTROPHYSICS VOL , 105,  419-421  
( 1 9 8 2 )  

SCHOBER , H , J ,  + SCHROLL , A  < INSTI TUT FUR ASTRO
NOH I E ,  U I VERSITATSPLATZ 5 ,  /\ 8010 GRAZ, AUS 
T R I A  ) !  THE ASTERJODS 36 ATALANTE AND 48 
DOR I S :  ROTAT ION,  UBV-PHOTOMETRY, AND LIGHT
CURVES 
ASTRONOMY ANtl ASTROPHYSICS VOL , 1 0 7 ,  402-405 
( 1 982)  

SODERHJELM , S ,  t L l NtlEGREN , L ,  < LUND OBSERVATO
R Y ,  BOX 1 1 07, S-221 04 LUND, SWEDEN l :  
I NERTIAL FRAME DETERMINATION USING M I NOR PLAN 
ETS , A S I HUL/\TION OF H I PPI\RCOS- OBSERVATIONS 
ASTRONOMY AND ASTROPHYS ICS VOL , 1 1 0 ,  156-162 
( 1 98 2 )  

SOUL I E , G ,  OBSERVATOIRE D E  L ' UNI VERSITE DE 
BORDE AUX 1 ,  33270 FLOIRAC, FRANCE l :  
< F R J PO S I T I ONS OF M I NOR PLANETS 
ASTRONOMY /\ND I\STROPHYS ICS , SUPPLENENT SER IES 
VOL . 4 7 ,  6 1 1 -6 1 3  ( 1 982)  

VEEDER , G , J ,  t MATSON , D , L ,  + KOWAL , C ,  JET 
PROPULSION LI\B , '  CI\LI FORN I A  rnsT. OF TECH , '  
PASADENA, CA 9 1 109 > :  INFRAREO ( JH K l  PHOTOME• 
TRY OF ASTERIODS 
THE ASTRONOMICAL JOURNAL VOL , ,  87,  834-839 

( 1 982)  

WALDROP , M , M ,  OPERATION SPACEWATCH 
SCI ENCE VOL , 2 1 6 ,  42 ( 1 982 ) 
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WUDOH ; J ,  < CALIFORN I A  INST , OF TECH . , 1-'Al:i/\l.lt:.
N A ,  CA 9 1 109 ) : THE OR I G I N  OF THE I\ IR�WOOD 
GAPS: A MAPPING FOR ASTERO H IAL MOTION NEAR 
THE 3/ 1 COMHENSUR/\BI L I TY 
THE ASTRONOMICAL JOURNAL VOL , �7 ,  577-593 
( 1 982 ) 

ZAPPALA , V ,  + LAGERKVIST , C , - 1 ,  + DE SANCT I S , G ,  
< OSSERVATOR I O  AS fRONOHICO DI  TOR I NO ,  10025 
P I NO TORI NESE , I TALY > :  POSI T I ONS OF ASTERO� 
J DS OBTA I NED DUR ING 1 978 
ASTRONOMY AND ASTROPHYSICS ,  SUPFLEHENT SERIES 
VOL , 47• 1 47-450 ( 1 9 8 2 )  

OTHER OBJECTS . COMETS 

BJ ERHANN , L . + GIGUERE , P , T ,  t HUEBNER , W , F ,  
LOS ALAMOS NATIONAL L AB , ,  I OS ALAHOS, NH 87�4� 
> ;  A HODEL OF A COMET COMA W I T H  INTERS fELLAR 
MOLECULES IN  THE NUC� EUS 
ASTRONOHY AND ASTROPHYS ICS VOL , 108 ,  221 - 226 
( 1 982 )  

BOGART > R , S·, + NOERDLINGH: , F  , II ,  c NASAJAMES RE
SEARCH CENTER,  MOFFETT F I EL D ,  CA 9 1 035 ) : ON 
THE II I ST R I BUTIDN OF ORBITS /\HONG LONG-PER IOD 
COMETS 
THE ASTRONOMICAL JOURNAL VOL,  8 7 ,  9 1 1  9 17  
( 1 982)  

BUFFONI ,L ,  + HAHARA , A ,  t SCl'\RDI A , H ,  OSSER-
VATOR TO ASTRONOHICO QI  BRER A ,  V I A  BRER/\ 28 ,  
I -2 0 1 2 1  HI  LANO , I Tl'\LY ) : HALt. E Y ' S  COMET : 
ENERGY AND PERTURBATIONS 
ASTRONOMY AN[t ASTROPHYSICS VOL , 1 0 8 ,  1 -1 1 - 1 42 
( 1 982 ) 

BUT I , B ,  PHYSICAL RESEARCH LAB , ,  AHMEDABAD, 
I N D I A  ) :  ROLE OF H I G� FREQijENCY TURBULENCt I N  
COMETARY PLASMA TAILS 
THE ASTROPHYSICAL JOURNAL VOL , 2�2,  L�3-L4f 
( 1 982 ) 

CLUBE , S , V , M ,  t NAPIER , W , H ,  ROYAL 08SERVATO 
R Y ,  BLACKFORD H I L L ,  fD JNBURGH,  EH9 3H.J ) !  
SPIRAL ARHS • �OMETS AND TERRESTRIAL CATASTRO
l"H I SM 
OUART�RLY JOURNAL OF THE ROYftL ASTRONOHICAL 
SOCIETY VOL , 23,  45-66 ( 1 982 ) 

CLUBE , V ,  + NAP IER,  B ,  ( ROYi\L OBSERVi\TOR Y ,  ED• 
INBURGH , UK I t  CI OSE E"COUHTE RS W I T H  A M I LL I • 
ON COl"IETS 
NEW SCIENTIST VOL , 9 5 ,  1 �8- 1 S 1 ( 1 98i > 

COCHRAN , A , L , + COCHRAN , W , D ,  t BAR�ER , E , S ,  C 
MCDONALD OBSERVATOR Y ,  UNI V ,  OF TEXAS AT AUS
T I N ,  t,UST I N ,  TX 78712  ) : SPE'CTROPHOTOHETRY or 
C0i1ET SCHWASSHANN-WAf.HMANN 1 ,  1 I , I TS COLOR 
AND co+ EttISSION 
THE ASTROPHYSICAL JOURNAL VOL + 254 , 8 1 6• 822 
( 1 982)  

COVAULT, C , NASA TO STUDY D I VERT I NG SATELL I TE TO 
HEET COH£T 
AVIATION WEEK AND 8PACl TECHNOLOGY VOL , 
1 1 �( 1 2 )  21-24 ( 1 982 ) 

DON N , B  ( NASA/GODDARD SPACE FLI GHT 
FOR EXTRATERRF.STRIAL PH1S ICS,  
20771  ) : COMETS: CHEMIStRY AND 
LUTION 

CENTER I LAEi ' 
GREENBE L T ,  HD 
CHEM ICAL EVO-

,IOURNAL OF MOLECULAR EVOL U T I ON VOL , 1 8 ,  
1 57 1 1> 0  ( 1 9!12 , 

ERSHKOV J CH , A , I .  < LAB , FOR ASTRONOHY AND SOLAR 
PHYS ICS , NftSA GODDARD SPACE FLIGHT CfNJER, 
GREENBELT • Hit 20771 > :  ON THE FOLD I NG PHFNO• 
MENON OF COttFT Tol l RAYS 
HONTHLY NOT TCES OF T HE ROYftL ASTRONOM ICAi �O 
C I ETY VOL , 198 , ?97-31)2 1 1982 > 
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FERR I N , ! ,  < DEPAR1Al1ENTO DE F I S I Ci\ , UNI VERSI DA[! 
DE . LOS ANDES , MERJ DA, VENEZUEL A ,  5 1 0 1  > :  ON 
THE BRIGHTNESS OF HALLEY ' S  cqMET 
ASTRONOMY AND ASTROPHY�ICS VOL , 107 ,  L7 I V  
( 1 982 l 

FESfDU , H , C , t FELDMAN , P , O ,  t WEAVER , H , A ,  C 
SERV l CE D ' AERONOHIE DE CENTRE NAT I ONAL DE LA 
RECHE�CHE SCIEHT I F I OUE 1 VERRIERES-LE-BU t SSON, 
FRANCE ) t  THE ULTRAV I OLET BANDS OF THE C02t 
I ON IN COMETS 
THE ASTROPHYSICAL JOURNAL VOL , �S6 ,  331-338 
( 1 98 2 )  

FORHI SANO , V . t GALEEV , A , A ,  t SAGDEEV , R , Z ,  
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