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TIME FOP. THE TENTH! 

MARCH 19-23, 1979 - JOHNSON SPACE CENTER 

Plans for the TENTH LUNAR AND PLANETARY SCIENCE CONFERENCE are already 
underway. The first announcement has been mailed to principal and co
investigators. 

The Conference will consider the following broad, problem-oriented topics: 

1. Constraints on structure, composition, and history of planetary 
interiors. 

2. Characteristics and movements of materials on lunar, planetary 
and asteroidal surfaces. 

3. Characterization and evolution of volcanic landforms. 

4. Characterization and evolution of planetary crusts 

5. Nature and effects of impact processes. 

6. Extraterrestrial materials as solar/interplanetary/interstellar 
probes. 

7. Earliest history of the solar system 

-
■ ■ 

In addition to the usual scientific sessions, it is planned to join 
NASA in commemorating the flight of Apollo 11 (July 16-24, 1969) and 
the subsequent decade of scientific research. Plans for this celebra
tion are not yet complete, but are likely to include reviews of scien
tific progress during the last decade and forecasts by the responsible 
individual� of missions and science we can expect to see during the 

I 

I 

next decade. This special commemorative day will probably be Wednesday 
I and will culminate with a banquet that evening. The Conference will 

end on Friday evening rather than the customary Friday noon. 

Some important deadlines: ■ 
November 30, 1978 
January 15, 1979 
Mid-February, 1979 
March 19-23, 1979 
April 23, 1979 

Abstract forms will be mailed to PI's 
Abstract submission DEADLINE 
Distribution of Abstract volumes 
X LUNAR AND PLANETARY SCIENCE CONFERENCF 
Proceedings Manuscript DEADLINE 

If you have not received the first announcement of the Conference and 
wish to receive it and subsequent mailings, please contact the Symposia 
Office at the LPI. NEW TELEPHONE NO. 713-486-2150. 
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TENTH L&PSC - CALL FOR SPECIAL SESSIONS 

As in the past, one half-day  will be set aside for small, informal 
sessions. These sessions may be impromptu or devised and structured 
by members of the lunar science communi ty as desired. The sessions 
wil l not be considered part of the formal program but the Program 
Committee should be kept informed as plans for such sessions are devel
oped in order to announce them to a ttendees. Two such sessions already 
in the formative stages are: 

TERRAFORMING: Artificial manipulation of planetary environments in 
order to facilitate human colonization. 

This concept from science fiction and science speculation, can also be a productive 
topic for identifying unknown factors in climatology, planetology, SETI (detecting 
alien terraforming activities), solar system energy and mass transport (natural 
and induced), and other fields. A special evening session on the topic is being 
considered for the Tenth Lunar and Planetary Science Conference and papers are being 
solicited on numerous relevant topics such as: 

Atmospheric modelling 
Solar System Volatile Resources and Transportation 
1
1Eco-synthesis11 (a la the Ames Mars study) 
lnsolation Reduction/Augmentation/Modulation 
Biological Tools of Planetary Modification 

The May 1978 issue of Astronomy carried a lengthy article on TERRAFORMING by 
James Obe�g who is currently working on a book on the topic. 

Individuals interested in participating in this special session should contact 
JAMES OBERG, Johnson Space Center, Code CF6, Houston, TX 77058. Tetephone: 
713-483-4171 

FUTURE LUNAR EXPLORATION: There is no doubt that lunar exploration 
will resume and that large scale missions 

will again take place. They may be manned, unmanned, or both. They 
may or may not be tied to such practical projects as lunar mining, 
or to large permanent bases. 

You may well have considered what scientific questions you would 
like to see attacked at that time, and what might be the best exper
iments for the purpose. Our plan is to discuss them at a special 
session of the Tenth Lunar and Planetary Science Conference. It 
seems a good time to start some new thinking. A form for indicating 
your interest in this special session is included with this BULLETIN. 
All ideas and recommendations should be sent to Dr. Criswell at the 
LPI. NEW PHONE NUMBER 713-486-2152. Your cooperation is deeply 
appreciated. 
Prof. J. Arnold Dr. David R. Criswell 
University of California, San Diego Lunar & Planetary Institute 

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 

NEW 11 DIMENSIONS 11 AT LPI - See new telephone numbers page 24 
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Please return. this form to Dr. David R. Cris�eZZ, LunaP and Planetary Institute. 

FUTURE LUNAR EXPLORATION - PROPOSED SPECIAL SESSION AT THE TENTH L&PSC 

I am interested in the Special Session and list some of my ideas and 
recommendations below. 

_ I will not be able to attend the Special Session but would like to submit 
some ideas and recommendations for consideration. 

NAME ADDRESS ---------------- ---------------
(Please print) 

PHONE 

RECOMME�DATIONS 
BOLDNESS IS NOT INAPPROPRIATE. ADDITIONAL PAGES WELCOME 

1 
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RECOMMENDATIONS FOR II FUTURE LUNAR EXPLORATION" SPECIAL SESSION ( continued) 
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CIS/LUNAR INDUSTRIAL WORKSHOPS 

A series of informal two-to-five-day workshops are presently being 
planned and will be co-hosted by the Space Studies Institute (Prince
ton, NJ), the Lunar and Planetary Institute, University of California 
San Diego, and the Jet Propulsion Laboratory. Attendance will be 
limited by invitation to maintain a workable group size. Topics to 
be considered include: 

1 • Future Lunar Research (March 1979) 

See Page 2 and 3 this BULLETIN for infomation 

2. Guidance and Capture 
a. Study of non-gravitational forces that will affect the trajectories 

of packets of soil ejected from the Moon and aimed at the lunar L2 
point. (Planned for JPL) 

b. Study of various techniques for the capture of packets of soil at 
the L2 point (West Coast, January 1979) 

3. Materials Processing 
Review results of the various programs and personal efforts presently I ■ underway to identify means for the processing of lunar materials and 

.,. to identify common developmental problems requiri�g immediate atten
tion. (Planned for the LPI, July 1979) 

4. Scaling 
It should be possible to improve the program's early benefit/cost 
position by an early demonstration of the use of lunar resources. 
Two early-use strategies will be explored: 
a. What can be done with a one-ton payload of remotely controlled 

equipment. 
b. What can be aecomplished with a manned expedition (i.e. 10 

people, 500 to 1000 tons of equipment)? (January 1979) 

5. Wrap-Up Meeting 
Prepare a summary report on the recommendations and conclusions 
of the workshop series, (West Coast, August 1979) 

Suggestions of possible attendees are needed. All written suggestions 
of specific research topics and recommendations will be appreciated 
and referenced to you if utilized in the final documents. Additional 
information or conversation on these respective workshops can be 
obtained by contacting: 

WORKSHOPS 2,4,5 Prof. G.K. O'Neill or Dr. B. J. 0 1 Leary 
Jadwin Hall, Princeton University, Box 708 
Princeton, NJ 08540 

WORKSHOPS 1,3,4,5 Dr. David R. Criswell, Lunar and Planetary Institute 
3303 NASA Road One, Houston, TX 77058 

I 
I 

I 

I 

I 

WORKSHOP 1 Prof. J. Arnold, Dept. of Chemistry, Univ. of California San Diego, 
Box 109, La Jolla, CA 92037 

WORKSHOP 2 Mr. J. Burke, Jet Propulsion Laboratory, Code 180-800, 
4800 Oak Grove Drive, Pasadena, CA 91103 
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�-
- .,:--_ � b- - �J.

_J 
.. -

- -, -, � .,-,. r - -- -
L - - • - - - � -�----

I .. ■ 
·--,------ ■ - - ..,... --.. 

◄ I • 

-
_ ,  -- .. 



Page 6 LPIB No. 17 

EUROPEAN SPACE AGENCY INVESTIGATES LUNAR POLAR ORBITER MISSION 

ESA has circulated a letter to approximately 100 scientists in 50 
institutes in Europe attempting to find out what instrumentation 
for a lunar mission is likely to be forthcoming from European sci
entific institutes in support of a low-altitude lunar polar orbiter 
mission. The letter requested interested individuals to submit the 
following information: 

1. An instrument description: Scientific purpose; Scientific performance 
characteristics; technical description 

2. Technical interface parameters 

3. Statement of relevant expertise in one's institute in the design and 
development of instrumentation for space. 

A POLO consultant group consisting of seven European scientists is 
starting a three-month study to assess the feasibility of such a 
study. Only if European scientists want to build and use the instru
ments, does it make sense for ESA to spend money on the spacecraft, 
etc. 

Mr. G.P. Haskell, ESA/Science Planning Department, 8-10 rue Mario 
Nikis, F-75738 Paris Cedex 15 Prance, invites all interested sci
entists to contact him for additional information or to submit 
proposals. 

* * * * * * * * * * * * * * * * * * * 

SECOND INTERNATIONAL COLLOQUIUM ON MARS 

The Jet Propulsion Laboratory and the California Institute of 
Technology will host the Second International Colloquium on Mars 
in Pasadena, California, January 15-18, 1979. Sponsoring organi
zations are NASA, The Division for Planetary Sciences of the American 
Astronomical Society, and the .:tunerican Geophysical Union. Invita
tions have been mailed to approximately 800 American and foreign 
scientists who are active in or interested in planetary science. 
Participation by other interested scientists is welcomed. 

The Conference will focus on the findings of the Viking Mission and 
provide a timely opportunity for planetary scientists to meet, to 
be brought up-to-date on the data that exist, to explore the ques
tions raised by these new results and to discuss the analyses that 
now need to be done. 

The co-chairmen of the Colloquium are Professor Thomas A. Mutch, 
Dept. of Geological Sciences, Brown University, Providence, RI 02912 
and Dr. Conway W. Snyder, Jet Propulsion Laboratory, Pasadena, CA 
91103. Reauests for further information should be directed to 
either of the co-chairmen. 

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 

NEW TELEPHONES AT LPI - Magia numbers are ?13 488-5200 and 486-21XX 
See page 24 this BULLETIN 
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N E w I I I 

Ht> PUBLICATIONS 

FROM THE NASA PRESS 

Voyager--Journey to the Outer Planets 
This booklet is your introduction to the Voyager project, discussing in plain 
language the spacecraft, the planets and the mission, and providing plenty of 
color photos and illustrations to help explain the concepts it uses. It's a 
great way to make sure that you'll get the most from the Voyager photos and 
results you'll be seeing. 1977. 16 p. illustrated. NAS 1.12/6:43-39 
ORDER: from GPO S/N 033-000-00705-1 90¢ 

Spinoff 1978 
Designed to answer some of those questions "Is the space program worth it to 
me?", SPINOFF 1978 selects from thousands of examples those technology transfers 
representing important advances of significant public benefit, discussing their 
new-found uses and their development from the original aerospace applications. 
These spinoffs range from designs for more efficient aircraft to increased 
resonance guitars, from capsize-proof life rafts to burglar alarms, from body
building equipment to a jet propulsion system for boats, from foam filters for 
cars to five-year flashlights, from a device for extending lightbulb life to 
"foil" wall paper, and many, many more. Copiously illustrated with color 
photographs. 1978. 124 p. illustrated. NAS 1. 1/4:978 
ORDER: from GPO S/N 033-000-00712-4 $3.25 

Apo Z Zo Over the Moon: A View from Orbit 
This beautifully-produced volume presents nearly 250 of the Apollo missions' 
most striking photographs of the Moon's surface and offers the best available 
photointerpretive and experimental explanations of the eerie landscapes they 
depict. The photos are arranged into studies of the major types of lunar 
features, and their informative but nontechnical captions provide fascinating 
established and speculative interpretations of the origin, history, and compos
ition of various important examples of these features. 1978. 255 p. illustra
ted. NAS 1. 21: 362 
ORDER: from GPO S/N 033-000-00708-6 $9. 25 

On the Shoulders of Titans: A History of Project Gemini 
Gemini was the intermediate manned space flight program between America's first 
steps into space with Mercury and the unprecedented accomplishments achieved 
during the manned lunar expeditions of Apollo. This book chronicles the Gemini 
program from its inception to its final splash-down. It provides the design, 
development, qualification, and operations histories of this complex project. 
1977 630 p. illustrated. NAS 1. 21: 4203 
ORDER: from GPO S/N 033-000-00643-8 $8. 25 

= = = = = = = = ; = = = = = = = = = = = = = = = = = = � = = = � = = = = = = = = = = 

PLEASE DIRECT ORDERS FOR THE ABOVE PUBLICATIONS TO THE SOURCE INDICATED. THE LPI 
DOES NOT PROCESS ORDERS FOR ANY OF THESE PUBLICATIONS. SEE PAGE 8 THIS BULLETIN 
FOR SOURCE ADDRESSES. Thank you. The editor. 
= = = = = = � = = = = = = = = = = = = = = = = = = = = = - - - - - -- - - - - - = = = = = =  = = 
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NEW NASA PUBLICATIONS (continued) 

The Planet Venus 

LPIB No. 17 

----
Intended as a curriculum supplement for high school science and math classes, 
this booklet presents a fascinating summary of what is known about Venus and 
outlines the areas scientists find more puzzling. Three student projects in
corporating astronautical problems are included. 1978 8 p. illustrated 

-

NAS 1. 20 :NF 86 
ORDER: from GPO S/N 033-000-00714-1 70¢ 

-. 
Atlas of Mercury 

This atlas is a fine compilation of the high quality photographs taken of the 
surface of Mercury by the Mariner 10 spacecraft and is a tribute to the skill 
and high-productivity of the Television Science Team on this mission. The 
atlas is logically arranged with pictures being grouped by the indexed regions 
of Mercury. The text includes a brief description of the mission and general 
information about the planet, its history and topography. The photographs 
contained in this atlas will be used by scientists the world over to study and 
understand the processes tnat have shaped the surface of Mercury. 
1978. 128 p. illustrated. 
ORDER: from GPO S/N 033-000-00695-1 $6.00 

BOOKS ON REVIEW 
-

French, Bevan M. THE MOON BOOK. NY, Penguin, 1977. 287 pp. $4.95 paperback 
This is a very thorough account of what has been learned about the moon from 
detailed analyses of the moon rocks that the astronauts brought back from 
their six visits to the surface of the moon between July 1969 and December 
1972. In a highly readable style, requiring only a minimal scientific back
ground by the reader, Dr. French has succeeded in presenting a review of the 
history of our knowledge of the Moon before Apollo and the expansion of that 
knowledge with the findings of Apollo. As a basic introduction to the science 
of the Moon it is first-rate and fills a void which has long existed in the 
literature concerning the Moon. 

Hartmann, William K. ASTRONOMY: THE COSMIC JOURNEY. CA, Wadsworth, 1978. 
536 pp. $16.95 

■ 

I 
A beautifully illustrated textbook whose very appearance tempts the reader to 
look inside. Its approach differs from many astronomy texts which are largely 
mathematical or lists of facts. This book attempts to present astronomy in 
its context to man's relationships to the rest of the universe. The inclusion 
of supplementary material, suggested projects and glossary make it a useful 
book for teacher and student alike. 

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
EDITOR'S NOTE: Please do not write the LPI to order any of the publications listed 

in this Bulletin. We do not distribute any publications accept those 
listed as being LPI Publications. Any good book store should be able to get the 
books by Dr. French and Dr. Hartmann for you. The GPO requires prepayment for orders 
sent to them. The address of the GPO is: U.S. Government Printing Office, 
Superintendent of Documents, Washington, DC 20402. 

The listing of publications, gover>nJnent documents, etc., in this Bulletin does not 
indicate any endorsement of the materials by the Lunar and Planetary Institute. 
++++++++++++++++++++++++++++++++++++++++++ 
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LPI SUMMER INTERN PROGRAM 

The Lunar and Planetary Institute's 1978 Summer Undergraduate Intern 
Program (June through August, 1978) provided studeats from the U. S. 
and Great Britain an opportunity to work with LPI and JSC scientists 
active in lunar and planetary research. Of the 138 applicants, 14 
under-graduate or newly-graduated students were selected to parti
cipate in the Summer Intern Program. 15 scientists from the LPI and 
JSC directed the interns in the projects listed below: 

S'l'UDt:NT ADVISOR 

Victor Baillargeon Dr. 0. Blanchard 
U. of New Hampshire NASA/JSC 

Gilles Bussod Or. T, McGetchin 
u. of Washington LPI 

Gary Clow Dr. J. Minear 
U. of California NASA/JSC 

James Conca Or. N. Hubbard 
Brown University NASA/JSC 

Jacklyn Green Dr, C. Pieters 
U. of Arizona NASA/JSC 

Charles Hansen Dr. D, Anderson 
U. of Colorado Or. D, Phinney 

NASA/JSC 

Judy Hoyt Or. L. Srnka 
Adelphi University LPI 

Kris Kirk Dr. M. Duke 
u. of Arkansas NASA/JSC 

Sara Langer Or. Fred Horz 
Wellesley College NASA/JSC 

Marcus Mendenhall Dr. L. Srnka 
Washington University Dr. P. Schultz 

Paula Norris 
u. of Connecticut 

LPI 

or. G. Lofgren 
Or. M. Dungan 
NASA/JSC 

John Spencer Or. P. Schultz 
Sidney Sussex College LPI 

Michael Urban�lc 
Purdue University 

Michael Velbel 
Northwestern U. 

or. i,;, Gibson 
NASA/JSC 

or. D. McKay 
NASA/JSC 

PROJl:CT 

Work on geochemical investiga
tions of trace elements in 
lunar regolith and meteorites 
using atomic absorption 

Theoretical investigations of 
terrestrial and martian lavas 
at low pressures 

Modeling thermal histories of 
asteroids 

Interpretation of chemical data 
obtained in Apollo orbital 
x-ray and gamma ray spectro
meters in terms of stratigraphy 
and regional variations in 
chemical composition 

Definition of phase effect on 
spectral reflectance data for 
the lunar highlands 

Compilation of data and perform
ance of calculations of the pro
duction of Li, Be, and B isotop�s 
in nature by nuclear particle 
irradiations 

Work on computer modeling of 
maQnetic ano�alies 

Design of an experimental program 
to simulate cometary �recesses 
and cometary structure, employ
ing the space environoent chamber 

Analysis of matrices of Ries cores 

Modeling thermal and mechanical 
histories of molten ballistic 
ejecta 

Preparation of megasco?ic and 
microscopic descriptions of the 
Basaltic V�lcanism Team 1 terres
trial suite 

Studying differential responses 
of surface units to irr.pact 

Studying thermal stability of 
potential Martian miner�ls, 
their alteration products �nd 
weathering processes using TGA 

Studying soils and volcanic ash 
as analogs of MdrtJan �Q1l, 
using SEM and bibliographic 
techniques 

Because of the success of the 1977 and 1978 programs, we anticipate 
that a similar Summer Intern Program will be held in 1979. Students 
in their sophomore-junior-senior years should contact the Lunar and 
Planetary Institute, Summer Intern Program, during early February 
1979 for further information. 

, 
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LUNAR AND PLANET ARY BIBLIOGRAPHY 

Received LPI Library June-August. Address of first author 

is given. Contact author or your library for copy. 
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T ION t HJM fht JUV IAN GALILEAN SA1t.LLIT�5 
tUS: IKArlSACTlONS, A'<El<ICAN Gl:-UPH)StCAL UN I ON 
VIit,., S'i, 3�2 (l'J78 I 

+ P t l l �NGlLL,G,H, l Otl'AkTMENl UF 
l'LANEfAHY SC 1 ENC �5, �ASSACHUSt.1 [1 

ft.CHNllLIJGl, CA+lf:IR IOGt., MASSAC HU-

OS1RU,S,J, 
i,;Al<TH ANO 
1 1,ST i-ru rt Ut 
SllTS Ol l 3'l 
SATtLLJft.S? 
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i:;us: rRANSACf lONS. AMERICAN GEUl' HYSlCAL UNIUN 
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•fllA! TUN,L, ♦ MAC L �  . .  JR, l MCIIUltAl,IJ Ot1StHA'IU
IIY ANO ASI HONUMY Ut.PAkTMt.Nf, fHl UNl Vl�SlTY Ot" 
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Thf O I SIH IHUTJUN U t "  SUOlUH IN !Ht v1c1111rr or 
10 
ICAHUS V�L. JJ, J12-lJ5 [ 1 97 � 1  

TIIU l'f,l<S,N,H, ♦ LAIISIIN,tl,P, ♦ ►- INP.,U, ♦ G,lU
Tltll,T,H, ( kAUlU ASTllUNOMI LA80kATUkY, UN
l VEPSlTI  Ot CALlfUkNI A, biH��blY, CA �4710 J :  
IIPPtH L I M I TS ro fMACt. CONStlTUtNl S IN 
JUl'l1t.H ! S  AWIJSl'HEl< t :  t" t<UH AN At,AL)SlS  m I TS 
!>-U ... SPtC I IIUM 
iCJIIIOS VOL, !4, J l l - !4J l l 'J7 � ) 

VOUVI CHt.NKO,v . o  • •  GJI I Sl �.A . M .  ♦ KUkATUV,K,S. 
t SALA�AKHlNA, I , ) ,  ♦ SOIIUK,NA,L,P, I ASTRO
PH�SlCAL lNbTJrur�. A:AOEMY ur SCl t.NCKS ur lHt 
KAZ� KHSIAN Sbk J :  JU�lAN ACTIV11\ I N  1�75 
SOLAk srs t i::M HESt.AIICH VOL, IJ, )!,-.!9 11�7� > 

VlCK�.RS,G,r, l Dt.P l" •Jt APl'Llt.Ll "1All<i::HATICS 
COt-lPll l' I NG ;;CffNCt:, fHf. UN l V, U� SHU� lt:LO, 
SHtf t'JELO S I U  2 l"N, t.NGLANU ) : A 
S£L�-CONSlS1£1tf HUD�L or THI:. JOVIAN PLAS"1A 
SHt.t.T 
PLANtTAHr ANO Sl'.\C� SClt.NCE YUL. 26, J8t-.!YS 
(197 11 )  

� I LL I AHS,G, LUVt.LACe,1<. • HOHL� tLD,R, ♦ 

KJNTNtR,P, I SCH�UL OF 1::Lt.:TklCAL t.NGJ�llM-
lNG, ::DNNl:.LL, I fliACA, N\ 146!,.! l :  
ELt.CTl<OSfA f l C  O lllDt. ANO ncLUJ"NUI'< ACCt.L�IIAt l UN 
at � .Nl,flGU IC i:.U.CTHONS Al'ID PROTOI\IS H• Hf!:: JU
V lAN HAGNl:.[USPHl::fll,;; PUSSIBLI:: CUHTM1 BU1UHS TU 
THE UNt.lPl,AlNl:.0 PAHfJ::Lt. FLUXl:.S? 
t.OS: tHANSACflO�S, AMlRJCAN Gl:.UPH�SICAL UNION 
VOi , .  !,q, l!,I ( l '1 7 Y J  

MARS 

ANUlMSO�,O.M, ♦ SCHwAMZ,H,J, t T lCt,A,R, l 
u,s. ARMY COLO Ri:.GlONS, REStARCH ANO l:.N
GlNfEklNG LAKORATOHI, t.ANrH SC l tl\lCtS BHAI\ICH, 
BUX 282 HANUVt.N, NH OJJ!,� l :  wATt.k VAl'UH AD• 
SORPTION Bt SUOlUM MUNTMORlLLON lTl AT -!, C 
I CARUS VUl ., J4, bJY-b44 l l 'l7 d J  

CHEN,l',H, ♦ CRAVENS,1,E, + l'<AGV,A. � .  I Sl'ACt. 
PH. S I CS Nl::SEARCH LAB,, Dt.PT. Of ATMOSPHt:lllC 
AND UCt:AN)C SClENCI::, UNIV, OF MlCHl�AN, �NN 
AHSUI', �I 4810'1 J :  MAHTlAN l UNSPHt.MI:. IN LlGHf 
or THE V liING UBSKRVATlONS 
J□Ufll\lAL Of Gt.Ol'H¥SI CA� RESl:.AMCH �OL, 83, 
3 Y 7 J • J87b {197 ij J  
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MARS (Continued) 

AHVIUSU�,R . � .  ♦ CAHLS rUN,C.I:. , t GUINNl:.KS , I:., t 
P IU�K,O. t JUNl:.S,�. t SA�AN .C. • wALL.S. 
( "CUIJNNUL Ct .Nn;H ►'UH r11t: Sl'ACI:, SClt,NCtS, 
�lSHl�GfUN UNJVl:,HSIT V ,  ST. LOUIS �U bJ IJO) : 
CUNSfl<AlN IS  ON AElll.lAN l'Ht.N(IMl:,NA UN MAHS rtlUM 
ANALYSIS or VH-ING LANDt;R CAMt.10 IJA1'A 
EUS: I RANSAC l l UNS, A�l:.t,ICAN Gl:.UPHlSICAL UNION 
Vlll, . �9, J I  J (l'l/Y) 

b l LL,t:1 0C 0 t tl:.RHAHl, A,J.  Jl:,T l'RUPULSI UN 
f,AII., PASAUF.:NA, CA 91 I O J  l: MAt<S lUPUGHAl'IH 
11ARHUN r::s ANI) Gl:,tol'HVSICAL HWLICAT!UNS 
JUU�NAL UF Gt:.01'HtSICAL Rl:.St.AHCH VUL o HJ, 
!497• !!,l)ij I 19 / tl )  

t:ILASIIJS,I\.R. t currs,J,A.  ( l'LI\Nt.1'AR¥ SClt::NCI:. 
INST! fllflc, lllJ S. LAI\I:: AVE, , l!A, PASAOl-:NA, 
CA nl I O I  J :  BflAlOEO CHANNl:.LS �SSUCJATEO wl'IH 
VUIING LAVA H,UUO UU'OSlTS , n1Al<SIS VOLCANIC 
Pl<UY J l>ICt:, MAI'S 
tOS: fRANSAC flONS, AMl:.klCAN GEUl'HYSJCAL U N I ON 
VOL . 5 � .  )10 ( 1 97d)  

bUOfH,M.C. t l\lUt't:R,H.H. Ole.l'T. m t:AHTH 
AND SPACE SCltNCfS, "NIY, Uf CALJt, , LUS AN• 
Gt:Ll:.S, :A 900J4 ) ;  CAHHUNAfl:. fUR�AtlUN IN 
MARSLJ�E t:NVIRUNMENrS 
JOURNAL U¥ Gl:.UPH,SICAL RlSl:,A�CH YUL , YJ , 
1809•1815 ll\17HI  

llOOTH,l".C. I l)� .f:>•r. uf EAHTn ANU Sl' ACt: SCl• 
t'.NCl:.S, UNJY. Of CALIF,, LOS ANGlcU.S , CA <JOOJ• 
) : CARtlONAfE tOHHATION AND Thi:. H I STOl'Y tJt CO 2 
UN MARS 
�OS:  TWANSACTIUNS, AMLHICAN GEOl'HISlCAL U N I ON 
VOL .  59, J I J• J 1 4  (197R ) 

CLARK,b .C.  l'LANl:.TAHI SCI ENCl:.S LAl:lOkATURI , 
MAl'1' 1N �AHll:.fTA AEHOSPACt : ,  OENVLR, CU 802Ul ) !  
IMPLICAflUNS ot· AtlUNUAn HYGROSCOPIC II I Nt.RALS 
I Ii THI:: MART I AN Rt::GOLlTH 
ICAl'US VOL, J4, b45-bb� 11978) 

CONDlT ,C.D. ( U.S. GEOLOGICAL SURVLI, 2155 N . 
GE"l NI Dll. • rt.AC.SfAff, .117, 8b001 ) : 
DlSfl<ll:lUTION AND Ht" LA"l'lUNS Ut 4• TO 
I O·KH•DI AHt:'fl::H 
UNITS Of "4ARS 

C llATl:.RS TO GLUl:lAL GtOLOGJC 

ICARUS 10L. 34, 4&5-478 {l97Yl 

CRUHPLER ,L,S,  + AUt!ELE,J,C. ( 01:.l'T, Ut Gl:.OLO• 
GY, UNI VEHS ITl Ot Nt:• MLXICO. ALBUOULRUUt., NH 
B71ll ) :  STRUCIURAL EVULUTIUN ot ARSI A  NUNS, 
PAVONIS l"ONS, ANU ASCREUS MONS: 1HAkSI S  Ht.• 
G I ON UF' HAHS 
ICAIH1S VOL . H ,  49b•>ll l1978l 

CUT1 S,J.A. + HLASlUS, K ,R.  + PANG,l'-.D , ( PLAN
ETARY SCILNCE INSTl rUTL, 283 s. LAK� AVL . ,  

21R, PASADENA C A  91101 ) !  PULAH LAYl:.REO OE• 
POSlTS 0� MAHS; Nt:� t:YJUENCE ON THLlk MUOt: or 
tORMATIJN 
EDS: fRANSACTIONS, AM�RICAN GEOPHYSICAL UNION 
VOL. 59 , 313 1 1978 ) 

OAVllS,M.�. RANU COHP., SANTA 
9040& ) :  TH� CONTROL N�T OF �ARS: 
JOURNAL Of GLOPHYSlCAL Rl:.St.ARCH 
2311-2112 (1976)  

MUNlCA, CA 
MAY 1977 
�UL. BJ. 

DEt:IAR�Ar,s. ( OllSIRVAT01Rl DE PARIS. bl, AVENUE 
DE L ' URSERVATOIRE,  F•750 1 4  !'ARIS, FRANCE ll 
IFR) Ot:ISERVATIONS Uf MARS POSITION �!TH THt. 
PARIS ASTl'OLAl:lL 
ASTRONO�I Aij0 ASfROPHYSJCS; SUl'PLl:.MLNT SlRlt.S 
VOL. 32, J35- J J7 (1978) 
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MARS (Continued ) 

OllAlllll< Y,I . C .  Vl:.�EIII\A,J. Jt:'I 1'1<111'\JLSION 
LAI:<., ::Al. l f1JHl' 1 A  I NSflJll rt . Ot' H:C11MILIJ\;�, PA• 
SAU�NA, CA CJ J I O J  ) !  u• 1�us lNCOUN1lH �y V l � 
I NG : PRl::LJM INARY l�AGlNG Rt:.SULlti 
s::11e.�c1:, VOL. 2V I ,  �12•Rl4 1 1 9 1 8 )  

FANALl,t .P. CANNO � . w . A .  51:'ALt. tiCllNC�S 
OJV I S I U�. Jl:,f l'ROPULSJUN LABO�ATUR�, CALlrUR• 
NIA lNSl l T UT� or ft :Cl1NClLllGY. l'ASADt.NA. CA 
91 I OJ l: ,.AIIS:  CHI:. l'ULF llF fHI:. t<�.C.'JLJIH I N  
Ot llRHJN ING AIMUSl'HERI C  l'RlSSURI:. ANO Thl 
ATMOSPH�RE ' S  �1:,SPONSE ro INSULATION CHANGlS 
JUUkNAL or GlOPHYSICAL kES&AHCh VOL. 8), 
,J2J -2J25 (1978)  

t'AVt.llU,lol.S . I Hl:.l'ATI C I S  LAIHl l<AfUl'JU, DIV I SJUl>I. 
�URl:.AU or E�JUl:,Mll)L�G r .  CENTEI' tut< UISEAtiE 
CONTROL, PUB�lC Ht.ALTH SEHVJCE, U.S. Ul:.l'T. 
Ot Hh• ,  4402 N. HH SI'. l'HU�NIX, AZ 115014  l :  
l'llllldC HeALTH CUNSlDERATIONS ASSUU A1Lti "11'H A 
MA�S SUHfA�t,: SA�PLt: RE1URN M I SSION 
IN �1• 1,, SCll:.NC�6 ANO SPACL kl:.SEAkCh YUL.  lb, 
JJ•37 I 1978 l 

tUl,U.ll,A.a.  t 11At<GHAVt:S,H , il .  ( 01:.Pl. llt Gle.U
LOCJCAL AND Gi,.1/l'HYSlCAL SCJlNCt .S, PHINCt-;'roN 
UP,lVt:.llSI r t ,  PH!NCt.TllN NJ 08!140 ) :  tiUHL CONSE
UUlNCt:S Uf A LlOUIP WATER SAl'Ul<ATt:,U H�GULl1H 
lN lAHLt MAHrlA� H I S tORW 
lCAkUS VOL. J4, bl4•b21 ( I Y7Rl 

GAULT, U.t:.. t GRl:.ELEY,R. MURl'HYS Cl:.P,Tl:,H ur 
l'LANle.TULUGY, MUHPHYS. CA 9�247 ) :  E�PLURAIOl'V 
LXl't-;kJMlNl'S Ut IMPACT CRATERS tUl<Mt.O IN VIS
CUUS•LI JUIU l AHGt.TS: ANALOGS FOk MA�llAN RAM• 
PAl< r CHAfle.!fS? 
ICARUS VOL, J4, 4ijb•495 ( 1978l 

GOfflP,,1:,. + Mfl:.US,J. ( Vt-;kKNJGJNL VUOR STl:.H• 
Ht:NI\UNOI::, BELGIUM J :  MARS CLOSES1 A�PHOACHl,,S 
TU l:.Akl'H 
SI\Y ANO fl:.LESCOPK YOL. 5b,  I Ob-107 1191Yl 

GR�ELL1 ,R. ♦ SPUDIS,P.D. + wOloll:.R ,H.�. ( DEl'T. 
Of GLULOGY ANU C�NTl:.R FOR Ht:Tt.Oklll:. STUUlt.S, 
AHIZUNA STAft. UNJV., Tl:.HPE, AZ ij�281 ) :  IHE 
PATt:RA Ut �ARS-A UNIQUt,. snLte: Ut PLAN� fAIH 
VC1LCAN I SH 
�us: fHA�SAC flUNS, AMl:.PICAN Gt.Ol'HYSICAL UNlON 
VUL. 59, J I O  (19781 

GREF.:L�V,R. + Sl'UDIS,1'.0. I DfPT Of Gl:.ULOGY AND 
Ct:.NfER fO� MlTEURITl STUUlt:S, AHJZONA STATl:. 
UNI Vl::RSUY, Tt,:P•PE, AZ �51121 l :  YULCANISH l N  
THE CRAfERt:0 TLRRAl� 11EMISl'HEHE U f  MARS 
Gt:Ol'HlSICAL kLSl:.AHCH LETTERS VOL, 5 ,  45J•4�5 
1 1 978 ) 

GRElLEl ,R. + PAPSU N , R. + VEVl:.HKA,J. ( OEl't. 
Of' Gl::OLOGY , AH!ZmlA STATt; UNlYERSHY, lt:MPE, 
AZ 85281 J: CRAT�R STR�A�S IN THI CHRVSte: 
PLANlflA Rl:.�lON Uf MA�S: t.ARLY Vl�JNC RESULTS 
ICAl'US VUL. J 4 ,  55b•5b7 (1978) 

HA�TMAN,�.K. PLANt:fARI SCll:.NCt: lNSt!TllfE, 
20JO £ASf Sl'EEO�AY, SUITE 201 ,  TUCSON , Ai 
8S7 \ 9  ) ;  MARflAN CRATll'l�G V :  10�Akll AN EH• 
P I RJCAL HARllAN CHRONOLOG{, ANU ITS lHPLlCA• 
'fIUNS 
G£0PkYSJCAL P£SLARCH Lt.Ttl::HS VOL. 5, 450•452 
(1978) 

HARTMANN,w.K. PLAN£fARi sct£NCE lNSllTUTE. 
2030 EAST SPEED�A Y ,  SUITE 201, TUCSON, AklZUNA 
Y5719 Jt lolAll&: TOPOGRAPHIC CONTROL Of 
CLUIIDS, 1907•19 / J  
ICARUS VOL. Jl, 38�-367 (1978) 
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MARS ( CONTINUED
.
> 

HUwAl<U,A.O. I OlP I .  Uf lhYl kOIIMlN?AL SCl lNCts. 
UNlVll<Slt� Uf Vll<GlNIA, CkARLUT1�•YJLLE, VA 
22903 1 :  URIGJh Uf fHl S flPPEO TUPUGRAPHY Uf 
THl MAHflAN POLlS 
JCARUS YUL. 34, ��1•�99 1197 & 1  

HUllt ,G.l. ♦ MJCHA[L.#.H.,JH. + PAbCU,O. + 
YlYlkKA,J. t WJLKJNS,G.A. ♦ wuuusu11,M. 
Dt.PAl<fMENt ut PHYSICS AND ASTHON�MY, UNJVlkS l •  
1 Y  CULLEGl LUIIOUN, LUNOUN WC ll  bHT lNGLANO I :  
THl �Ak f lAN SATELL1T£S••100 YlAkS UN 
RUYAL ASTRUf<0141CAL su: lln. ilUARTt.l<LY JUUl<tt/11., 
VOL. 19, 90-10� (1918) 

KLllN,H.P. I NASA•AMlS HlSlAHCH C�hTlk, MUftl1 t 
t l lLO, CA 940J5 ) :  THl YlKJNG � lOLOGJCAL lA• 
PlR l l4lN I S  ON MARS 
ICARUS VOL. J4, bb�•b /4 l l 97YI 

LAM�ll<T.R.sr.J. + CHAHBlRLAlN,Y.l. I UlP1 Uf 
Ct,.OUtGY, lJNJVlHSirY  Of ALbf.kTA, lDMntHUN, 
ALHll<fA fbG 2ll, CANAOA ) :  CO2 l<lRMA� ROST ANU 
14AR11AN fUPOGRAPH1 
ICARUS Y�L. 34, �b8•hYO (1978) 

Lt:VlNl,J.s. ♦ MCll(1UGAL,o.s. + 
ANDt,.RSUN,D.� 0 .JH. ♦ bAR�lR,l,S. ( NASA LA"G• 
LFY lllSEARCH Cl�TlM, HAMPTON, vA l3bb� ) :  
A°!'tJMIC  HYU1WGE,i ON MARS: Mf.ASUklMt:NIS A l  
SULA!< H I IHM\1'4 
SClt.NC� VOL. iou, l04d•l 051 1197 11 )  

M:G1,. rc111N, r .R .  ♦ S111Y n1,J.k. I l,UNAk At,I) PLAll!l• 
TAl<Y INSllTOrt., HUVSTON, TX 110�K ) :  I H t .  MAt,• 
'fl,l Ot '4AHS: .SO'll PUSS H li,l GlULUGlCAL lMPLl• 
CATlUNS or 1 rs HIGH Ot.�SllY  
lCARUS �OL. J4, Sl l•SJb (1918) 

MURIUS ,l , ::  • 
Gt:OLOGI::AL 
LOCA1 10N Of 
14AIIS 
I CAkU• VOL, 

+ JUNlS,K. L .  + HlkGLk,J . � .  ( U.S. 
SUl<Vt:Y, FLAGS'fAn , AZ llbOOI ) : 
Vl�lNG I LANDlll 0� THt. SUl<fACl Ut 

HOkMJSUN , N,0. ♦ MOKIIISUN , O .  I JOIIIIT lNSTITUlt. 
fUk LABOkATURI AS fRUPHYSlCS, UNIVt:RSITI Uf CO• 
l,ORAOO, BUULOl::k, CU l :  THI:: MrSJ-t.klOUi; HOON Of 
MAkS 
Mt::HCURY VOL. 7, b2•b3 (1978)  

NADZHIP,A 0E 0 wATt.H VAPOR I N  THl 14AR11AN ATMOS• 
PHEkt BASt:O UN THE OAIA Of HAMS J ,  MARJNEII � .  
14ARS S, ANO V I KING I ANO 2 
CUSMlC RESt:AkCH VuL. I �, 815•Y17 (1918 ) 

OYA�A , V,1. Bt.HOAHL,b.J. ♦ nOELLlH , f. ♦ 

LEHWALT, M. < AHt:S IIESlARCH C1,.'N1'lil, r.ASA, MOf• 
FEIT f lELO, CA . l :  THE CHEMICAL ACT lYITIES Ut 
TIIE V l klNG BlOl,OGY 1::XPt.RlHt:NfS AhO THt: AMGU• 
HlNTS FOR ft!E PRlSl::NCl Of SUPEl<UXlPlS, PEkOX• 
lOfS, GAH14A•fl203 ANO CARtlON SUbUXlDE PULYl4lH 
lN THE HAkTIAN SOIL 
IN L l fE SClENClS ANO SPACE kESEAkCH YUL. lb, 
3•8 (19711 l 

PHAM•YAN,J. I CENfkl D £TUOt,.S �T Ol klCHEIICHES 
GEODYNAMIQU�S LT ASfRONOMlQUES (ClkGA I ,  FRANCE 
) :  ( FR ) MAkS 08SlkVAflONS wJTH ALGilRS ASTRU• 
LABE 
ASTRONOMY AND ASTIIOPHYSlCS: SOPPLEMlNT SEHlES 
VOL. 12, 32S•J2b ( 1978) 

SANCHEZ,M. ( SERV I CIU DE HOTAClON DL LA TlEkllA. 
INSTITUIO Y 08SERVATORlU Dt: MARINA, SAN flR• 
NANDO C:AOJZI , SVAlN l l  l fR)OtlSlRYAllONS Of 
MARS �lfH THl OANJON ASTROLAbt. Of THE SAN fEJ<• 
NANDO OBSERVATORY 
ASTRONOMY AND AStHOPHYSlCS: SUPPLEMlN1 SERllS 
VOL, 12 , 331•333 (1978) 
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MARS ( Continued) 

SCHULl i, P. H. ( LUNAk AND PLAht.TAJ<Y lNS f l •  
1 UTl, J30l NASA RUAO ONE, HOUSI ON, T X  770�Y ) :  
MAklIAN lNTRUSJUNS : VUSSI HLt. SlflS ANO lHPLI• 
CAT(Ot,S 
GtnPHlSlCAL lllSlAkCH LET1�kS vu� . 5, 4S7•4b0 
(197 Y I  

SCU°IT,O.H. u . s .  <.ilULOGlCAL SU�Vt,.) ,  fLAG-
STAH, Al, 8D001 I :  MARS, HJGHLANI.IS•t,O.,LANIJS: 
V I KING :UNIR18U flONS TD HARINt.H kELATlVl  AGE 
S1 UOlt .S 
lCAkUS �UL. 14, 479•48� l l 9 7 YJ 

S�\ NCAkEYA,K.B. Mlk l l AN SUl<FACl tEAtUkl NUMEN• 
CLAl !1Ht. 
COSl'IC kfSEAMCH rnL. 158. 11'2•79� l I '1711) 

S I MPSON,k.4. + fYLER,G ,L.  ♦ CANPblLL , D . � .  l 
ClNTt,.k FOM IIAOAR AS rkONUMY, S I AN�O!<O, CHHllk• 
NIA 94J05 ) :  AM!e:CIBO RAOAH Ut\St.RVAT IUl,S o�· 
MAl<TIAN SURtACt. CHARACTll<lSTICS NlAR tHE t.UllA-
1 (JII 
ICARUS VuL. JJ, 102•11� l197HJ 

SUDfRHLUM,L.A. ♦ wt:NNt:R� O . H .  
GEULUGJ::A� SU�VEY, 2�5S Ill ,  Gl::MINJ Ok.,  
STAFF, AZ tlbOOI J: VOSSlt!U. tOSSl l, 
L I OU I O•ICE I N flRFACES IN THI:: MAHTIAN C�UST 
ICAkOS VUL. 34, bJl•bl7 ( 197H) 

SUOt.Rl'LUM,l,.A. + lOWARUS,K. ♦ 1,.LJAbON,F;,H. ♦ 

SANCHEZ,t:.M. ♦ CHARETTE,�.P. ( U . S. 
GF.UL OGl:A� SURfEY, iis� " ·  GEMINI o� • •  fLAG
SI AfF, AZ b6001 J :  GLU�AL CUL�II VAklATIUNS UN 
THl MAkflAN SoRFACt 
lCA�U� YU�. 34M, 44b•4b4 l t �JijJ 

SUU�klS,s.... ( OlcPT. or ,�.OLUl> lCAL SCJt. 1 , r.t.S 
ANO �ABO�AfU�I fOR PLA�l1Al<Y STlJDllS, CUMNKLL 
UNt , r::PSITt, I fHACA, Ht l4ij5)  ) :  MA�1 1Ah fRKT• 
Tl::O Tt:llllAIN,:  f'LOW or  �;M1JSI01jAL Ot.bfllS  
JCARUS �OL. J4,  bOO•bl J  1197 � 1  

THUMAS,P. + VlVlRKA,J. t OUXBURY,T.C, I LAbU• 
HAIOl<t roH PLANEJAHY SlUOIES ANO Ut.P1.  u� Cl• 
ULUGICAL SClENClS, CUHNlLL UNIYl!ISI 1Y, ITHACA, 
Nl l48SJ ) :  OMIGIN Uf THl GHUUVlcS UN PHOBOS 
NATUkl VOL ■ 2 7 J, J M l•284 (197 8 1  

TO�soz.� . N. ♦ HSUJ,A.T. ( OlPT. 
PLANfTARf SCIENC�S, MASSACHUSEtlS 
Tt ,.CHNULOGt, CAH8kl0Gt:, MA 021)� 
HJSfORY A"l> EVOLUTlllN Ut HAIIS 
ICARUS VOL. 34, 537-�47 l l 9 7 Yl 

ot· lARTH Ar.I> 
I NSTJTUTE OF 
): THlkMAL 

TUCKt.k,R , � .  VIKING LANDER IMAGING I NVlST1GA• 
TlUN ,  PIC1URl CATALOG Of PRIMARY MISSION lX• 
PERIHENt DATA kECURO 
NASA REFERENCE PUbLlCATJON 1007. tlBHUARY PP. 
�b8 ( 1978) 

TURNlR,H.J , I MOCK CREEK EXPlMlMENTAL STATION. 
kOUTt ,. J, BOX 1b7, SHERIDAN, Okt,.GUN 97178 ) :  A 
MOOt:L, m· PHOBOS 
JCAHUS YUL. 33, 116•140 (1978) 

VEVF.HKA,J• ♦ fHOMAS.P. + OUXSUM�,1. I CUkNELL 
UNlVlRSlfY, JTHACA, NY ) :  fHE PUZZLING MOONS 
Of MARS 
SKY ANO TELl::SCOPE VUL. Sb, 18b•1ij9 11978) 

YANAGJ TA,S. + IHAMU�A . H. I COSMIC HAY �AHORA• 
TORY, UNIYE�SlfY Of TOKYO, TANASHl, tOKYO 188, 
JAPAN ): EXCESS ISN l N  TH� MARTIAN ATMOSPHERE 
AND COS�lC HAYS lN THE EARLY SOLAR SYSTlM 
NATUkl VOL, 274, 234• 2 3� (1978) 

YUNG,Y.L. ♦ PINTO,J.P. I CALlfORNlA INSTITUTE 
OF I �::HNOLOGY, PASAOlNA, CA 9112h )l 
PRIMI TIVE ATMOSPHERE AND JHPLICATJUNS FOR TH� 
FORMATION Of CHANNELS UN MARS 
NATUR� VOL. 27), 730•732 (1978) 
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MERCURY 
�HlKHAMf,J. ULO HOTtLK, Nl:.W � I N� I Ml:.MCUMY NU• 

Mll<C LA l'llRE l 
SCl�NCI:. NE�S VUL. Ill, 310•331 ( 1 9781 

MU,OSH,H . J .  + UZUtHSl",0• ( DI V I S ION !l► 1;�' .0• 
LOGlC•L A�I) PLA�KT4RY SCI ENCES, CALlfURN I A  ,,.. 
STJ1Ull Uf flCriNULUGl, PASAOf NA, CALl� UMNI A  
91 l2� > :  flCtUNlC I HPLICATIU�S FUR 1Ht GHA� I •  
'It s1tw:: rUHl ur CAL•ltHS bASHl. Htl<CUl'l 
ICARUS VUL. JJ, 1 4 1• 1 4 4  ( 1 978) 

NlSS , N . f .  LAHUJIA1 UH\ 
PH�s,cs. hASA �UOl)��u 
GIH'lhtllLT, MO 207 1 1  ): 
FlKLD ANP INtl�lOM 

ruR tXTHATlHHESIRlAL 
SPACl HH,til ClNTt k, 

M�kCUHYI MAGNl:.llC 

Sl'ACt s:1��Cl k�V IEwS �UL, 

SHITH,G.H. + SHlMANSKY,0 . 1:. .  f BJIDAOFU111' ,A,-t,, 
+ WALLACE,L, ( KITf PEAA NATI ONAL U�SLR�Alu• 
MY,  TUCSON, AZ Y�72b ): MONTE CAJILO �UOF.L ING 
OF �XOSPH�JI I C  BUOI KS :  Ml:.kCURY 
JUUHr.At, m· GIWl'HYSICAL Rl:.SUNCH YUL, &J, 
J7B•3l90 ( 1',1711 ) 

PLUTO 

CHR) SfY,J . � .  + HAHklNGfUN,R ,S, ! b . S .  NAVAL 
OBSEkvArOK), IIIASHINCJON, o.c. 20190 ):  
SATl:.LL l rt ur PL�TO 
ASTRONO�lCAL JOURNAL V OL . k ] ,  I U��-10011 
I I 9 7 8 l 

tH.1GHt'.S , O .  ff .  
SHH t I ELO ):  
NATU�f. VOL. 

OlPT. Ut PHYSICS, UN I VlRSlTY 
PLU l U ' S  SAllLLllE 

l14, 309 (1978) 

IIACUU ,P.E. + UllHl,,H.t:. I OEPI', ut At,,flOSPACI:. 
f�GJN�l�ING ANO ENGINE�RI NG NlCHANlCS, UNl�Efl• 
s11r Ut TEXAS, AUSfl�. I X  787 1 ]  ): A �EMIANA• 
l,YTICAL THt,;UkY FOK THl 1,0NG•H,l<M MQl'lUN l)t 
PLU10 
ASlPUNO�ICAL JOURNAL VOL .  113, �i2•5JO ( 19781 

SATURN 

BO�MO V , M.S. ( A&THONUM ICA� SOVJt,,1, ACAOEMl Ot 
SCI LNCES USS� J: APPAAENl A�O THUE THIC�N�SS 
0� SAfURN ' S  RJN�S 
SOLAR SYStlM klSlAHCH VOL. t2, 27•34 l l91Hl 

BOBROV , M .S. ( AS fRONUMlCAL CUUNCJL, USSR ACADE• 
14¥ OF S::IENCES, PU .'fNlTSKIIU 411 ,  MOSCUIII 1090 1 7  
USSR >: MAJOR SATELL!TlS CAUSE WAVt DltOHMA• 
TIUN Ot SATUP� • S  RlN�S 
NATUMI:. VOL. l lJ,  284•285 1 19 7 & )  

CUZZ I ,J,N. + POLLACK,J.S. ( THEul<ETlCAL AND 
PLAhlTAHY ST�Ul�S URANCH, S�ACl SCltNCE 01�1-
SION, AMES HESt.ARCH ClNTER, r.ASA, MOft't:TT 
flELD, CALlfOHNlA 9403� ) :  SATURN ' S  R I NGS: 
PAktlCLE CUMl'USITIUN  AND s 1 zr O I STklbU110N AS 
CUNSTRA1NEO BY MlCRUWAVf OBSERVA1 10NS. t.  
RAOAP OBSERVATlONS 
ICARUS VOL, JJ, 2JJ•2b2 ( 1 978) 

1)1JNHAM,O, # o + lLLlOT,J .L. ( CUMPU'H:11 SClENCf.S 
COHPUkAllON, SlLV�R SPHJNG, MARYLAND 20910 ) t  
LUNAII o:cULTAflON OF SAfURN. lV. AS1ROMETRIC 
RESULTS FROM OBSERVATIONS Uf Tttl SAlt :LLlTl:.S 
JCARUS VOL, JJ, Jll• JlY ( 1 978) 

flNi,u.  t LARSUN,H,P. LUNAH ANO PLANETAHY 
LAHORAl'ORY, UNlVEHSlJI Of ARIZONA, TUCSON, AZ 
85711 ) I  OlUTlRATEO METHANE OBSl:.JIYfO ON SA• 
1UI\N 
$CJENCE VOL. 10 1,  343•345 1 1 9 7 8 )  
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SATURN ( Continued) 
t ·PANl\1.JN,t' 0 A 0 t CflLOMtHt,G. ( Ct :NTfl< tUH ASTRO• 

PHYSICS, HAHVARU CULLlGt UHSKII VATORI ANO 
SMl1 HSUN I AN AS f�UPHYSl:AL U�SfHVATUR\, CAH
�11 1 06� , �A�S. U21 J Y  J; ON lhl:. AZIMUTHAL 
lllllG/1Tc.lESS VARUlll,JNS !If' SATUHf'l 1 1' i'lNGS 
!CAMUS VOL. JJ, 274•2Ml 1 1 978) 

GOLOHl:. ICH,P, t t kEMAJNl:.,& 0 0 .  ( CALltUkkJA IN•  
STITU fl:. Of  fl:.CHNOLUG\, PASAUFNA, CALltORNJA 
9 1 l7� ): rH� VELUClfY U ISPl:.kSlON IN SATUR N ' S  
R 1 N1;5 
ICAkUS VOL. J4, 2l7•239 ( 1 97� 1 

COLDJltlCH,P. ♦ THEMAIN�.s .u .  ( CALJtUHNI A  IN• 
STI Tllfl:. Ot TECrtNOLfl(i i,  PA&AOtNA, CALlttll<NIA 
91 1 2� ) :  lkl:. rURHArJON Of THt: CASSIN)  o , � 1 -
SHII• ltt SA1URl'l 1 S I H Nt:S 
I CARUS YUL. 34, 240•25J ( 1 97Yl 

JANSSEN,M . A. + ULSfN,t .0 T. l JET PHO.ULSIUN LA• 
BORATURr, CALIFORNIA INSTJTUfE or Tl:.CH�ULUGY. 
PASAPENA, CALlfUHN I A  91 1 0 ]  l: A Ht A&UREMlNT 
Of THE �RIGHTNESS l fHPfRATURl or SATUHN ' S  
R I NGS A f  8•MM •AYl:.LE�GTH 
ICAl<US YOL, 3 3 ,  lbJ•17& 1 1918) 

LUMMF,�. t R�lTSlMA,H,J . ( UHSERVA10Rt AhO AS• 
tROPHYS ICS LAijURAfORY, U�lYfRSITY Uf HELSI N K I ,  
HEL&JN�l, flNLANU ) :  FlVE•C�LUR PH01UHETRY Of 
SATUHN ANO ITS R INGS 
JCAPUS VOL. JJ, 2SS•JOO ( 1 97 � )  

Ml:.YfR,t. ♦ P�AM•VAN,J. ( CENTHI:. U 1:.TUOtS ET OE 
RECHERCHl:.S GEUOYNAMIQUtS El ASTl<Ul'IOMI Q�l:.S 
(Cl:.HGA I ,  FRANCE J: t t H )O�SlRVATIONS Ut SATURN 
•UH Hit. ASTtHJLAi,l, Ut I H�. ALGlt. lU, UtiSll<�A'to�r 
DURING fHI:. tEAMS l9b�•l974 
ASTHUNO�• ANO ASI RUPH tS1CS:  SUPPLl:.MlNT St.H IFS  
YUL. 32, l 2 7•3l0 ( 1 978) 

POOOLA�,M. ( OlPARTMENf Uf GFOPHYS ICS ANO PLAN• 
l l APY SC I E�CES. 1EL•AV 1 V  UNJVEkSll} . 
RAMAl•AVlV, ISRAEL ): MODELS U� SATUHl'l ' S  IN•  
Tl:.HJOR: EVIOLNCE FOR PHASE SEPAH�TlnN 
JCARUS VOL, 33, 342•348 ( 1 9 7 8 )  

SMULUCHUwS�l,H, ( OEPT. Of ASI HONOMY Al'ID PHY• 
SICS,  UNJVEHSlTt OF TE�AS, AUSTIN, 11 787 1 2  ) :  
� IOTH OF A PLANETARY RING SYSTEM ANO THI:. 
C•RlNG Of SATURN 
NATURE VOL. 274, bb9•970 (1918)  

Vt.VEP�A,J. + �URT , J .  ♦ ELLIUT,J,L. + 
GOGUlN,J. I LABUHATOHY fOH PLANllARY STUOlES, 
CURNl:.LL UN I V l:.HSJTY, I THACA. Nl:.W YUHK 148�3 ):  
�UNAP UCCULTATJON ur SATUHN, , 1 1 .  HUW B I G  1S 
1APE1 IJS? 
lCAkUS VOL. JJ, 30 1 • 1 1 0  ( 19711)  

� 

OE,B,R. C ?HE LUNAR 
HOUSTON, TX ):  A 
R I NGS BASl:.D UN TH� 
1:.n t.cr  

AND PLANE1AHY INSTITUTE, 
1 9 12 PRtsD1CTJUN or UHANIAN 
ALrVEN CRltlCA� VELOCJ1Y 

THE MUON ANO THE PLAN�TS 
1 1978) 

VOL. 18, 

ELL I D1", J . L. + OlJl>IIIAM,�. + WASSEHMAN,L.H. + 
MILLIS.R.L. ( LAB. roll PLAN�TAfiY STUDIES, 
COIINl:.LL UNI V,. ITHACA, NY 1 48�3 );  HAOll Of 
URANJAN R I NGS (ALPHA) ( BEtA) (GAMMA) (D�L1AI 
( EPSlLON ) C E rA )  4,5. AND b FRUM Th�lR OCCULTA• 
TlONS Or SAO !58b87 
ASTHUNOMlCA� JOUHNAL VOL. ij), 980•992 ( 1 9 1 � 1  
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URANUS ( Continued) 

141 1,LJS,R.L. , wASSt::l!•IA'I. ,.k. l l'l.Al,t flll<Y 1<1:.
�1: .AHCri CEN i l:.1< , Ln�t::LL ObShHVATUI<\ , tLAGhfAt t .  
A Z  �b0d2 ) :  uCCULATAflO� U t  hU-1� �t Ll<t h J'l69 
l:IJ THr; H I  NGS lit uHANUt. 
ASTl<UIW'H CAI JUIIIINAL VU!,, dl. 9'13-9'-IH l I '1 111 I 

Pl'ICl::,,..J, ♦ fl< AN;', ,11,G, ( l'LA>ll:.l'Al<l  SCH.NCI-; 
INS11 tu ri:: . l030 �- Sl'�l::O�AY liLVD • •  s11 111:. 2U I ,  
TUCSU� ,  ARIZONA ��7 1 Q  J :  L I M li  h�lGhTt N I NG ON 
UHANUS: rHr V ls  l bl,1:: Sl'l:.C rl<U'4. JI 
ICAl<US VOL. 14, J��-37J (19 1 8 )  

Sfl:.JGMAN�,G . A, I LUNAK ANO PLANl:.lA�Y SCIENC� 
GROUP. ll�Pf. Of' PtHSl::S, UIIIH ... l>JH Ut HUL,L, 
HULL, UK ) :  Htt.UNANCI:. OPHlfS AND TH� Hl�LS llt 
UPAtlllS 
NATIII<� VOL . l 1 4 , 4�4-4�5 (19 7 � )  

1 l<At 1(JN, L .  �C0Ut4ALU 08S1:.H VA  TOH r ANO AS Tl<ONUH� 
01::1'1'. UN I V .  l)p n:,us, AUSI P•. 'IX ) :  ON fHt. 
Ot UH I< IU'4- rO•HU)HrJGLN IIA'l 10 I ll Thi:. ATMOSPHt .l!t. 
Ut ll�ANUS 
ASTHUPHlblCAl. JUUl!�AL VUL .  2 l l ,  /4U•74J 
< 19·1 9 1  

111AtlON,L. I MCUUNALO UhStHiATUHY A�U A� JHONUMI 
OtPf., UNIV. Of rt:XAb AT AUSfll< l :  �F:It.r rtuN 
ur Hl QUAORUPOLt L I NLS ei::LnNLINL 10 1Ht (�•O) 
OVtkTONI:: �ANU I N  TH� ,v1:.: rHUM Uf UkAl<U� 
1H� ASfROPHi S I C AL JOdliNAL VOL. 2JJ ,  3J9•J43 
(197 8 )  

VENUS 

A INSwlJHfH,J. t:. I 11�;RMAN,J. H .  I LAlil,IU1 1 H\ t 1 1H 
V�AN� I AR Y  AfHUSPHEHl::S, NASA GOOUAl<U SPACL 
t'LlGtH ::tNl't:fl, G><t:F:NtH:Ll', HO 20171 l :  AN ANA• 
LtSIS or fHI Vt.NUS lllt:H�AL INtHAHt .U TtMPL�A
TUHt. MAI'S 
JO"HNAL Ut Gl:.Ul'HiSI CAL H�St.AHCH VUL. 83. 
Jl l l• H H  ( l 'lldl 

Al<� ANl•HAHtU,J. ( Ut .PT. or tAHTH ANO l'LANl::TAHY 
sc1u,c1:.. MJf, CAMIIH1ULL llA OJI J'I ) :  I Ht.1<,.AL 
nrtLU'l' IUN Ot V LNIIS 
EUS: l'HANSACTIONS, AMt .lllCAN GLUl'H \Sl CAL UHJUN 
VOL. 59, JI � tl97ijJ 

BU'ILfR,O..... ; SlOl,AHSl<.Y ,H.S. ( LAH. tl lR !'LAI<• 
1,. f Al<Y A fHOSPHEt<t:t,, NASA/GIJOUAHII Sl'AC� fLJ<;Hf 
CLNTlR, GHl,.t:Nht.L r, MO lDlll ) : PHUIOELl:.CTHONS 
ANO t.Lt:C fRUN 1 1::Ml't:HATUHtS IN t�t .  Vt.NUS IUNOS• 
PHLllt: 
JOUl<NAL Ut' Gt:oPHYS I CAI, REStAIICH YUL. 
20Sl•2Uh5 ! 1 9 7 � )  

Cl!l<VLNS , T . E. ♦ NAGY ,A.t . + CHt.li, H,H. + 
STL\fAH r, A . 1 ,  C SPACE PHYS lCS l<t::St:AHCtl LASOl<A• 
TOl<Y, tlNIV. Ut HlCHIGAN, ANN AHBOk, Ml 4Ul09 
) I rH£ IONOSPHf;!lt: ANO AlHGl,OW ut' VLNUS: 
PROSl'�CfS FOR l'JONEt::R VtNUS 
GLOVHiSICAL HtSLAHCH Lt::fT�l!S VOL. �. bl J•blb 
( 1918) 

CIIAVt::NS,r.�. ♦ CHlN, R.H. ♦ NAGY,A.r. ( SPACE 
PHY S ICS RLS£AHCH LAH. U�l'T. Of ATMUSPHt::kJC 
Al<O !tC£ANlC SClie:NCI:., ANN ARBOH, Ml 411109 ) :  
THE lONOSl'HlRE ANV A lHGLUlf Ot' VENUb 
EOSI TRl<NSACflUNS, AHl::RICAN Gl:.UPHYSJCAL UNION 
VOL, �9. 332 (1978) 

CURT I S , S,A. + HARTLL,R.t.. ( NASA/G□OOARD SPACE 
rLlGHT CENTEH, GRL�NBLI.T ,  MU 207 7 1  l :  VENUS 
INTlRACflON � lTH fHt:: SULAR WJNO: 1HANSV£1!S£ 
�ELYIN•HEI.MHOL 1Z lNSTABl l. lTY 
EOS: rRANSACrlONS, AMLRICAN GLOPHYSICAL UNlUN 
YUL, � .  352 ( l q J & l  
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VENUS ( Continued) 

t:LSUlo,L.S. ( JU l'HIJl'lJl,SIOr,, LAliUl<AlUkl, CAL I•  
t'UkN li  J NS t l l U I �  Ut  r�rHNULU�t. PASAbtNA CA 
91103 J: HAHUTHUl'IC JN:, rAtHI .J  TY II< TIH UPP•H 
A1MUSP1!£kl Ut' Y�N"S 
Gt .UPHtSl:AL Hlbl:.A�CH Lt.lTlRS VOL . �. bOJ•bO� 
l 197�) 

t'L(ll<t'NSKll,C.I'. ♦ YIJLt<UV,V .I'. ♦ N H OI.At .�A.o . v .  
l � 1 VLl<NAl>lil\ 1 1  ,;,ucHt.�lb'l I<\ AhAl,Y l l C AL 
CHfM I SfRY IMSTl rU rl:. , :  LlUCHt::MlbTI<\ Ot b tUR
NAL- � • R I AfluNS IJt Yt'�US CLOUD LAl�k 
GlU�kJMIYA l �l�, 31S•Ji2 1197&)  

GULIISTl:.J N , 11 .1:.. ♦ HUOl;F.S,fl.H. I Jt°l l'IIOl'Ul,SIUN 
LAr.URAfJt<t, l'ASAUt .NA, :;A 9 1 10) ) : •",AGNf.1 J C  
f ltl,llS INUUCti, HY ldNUSPHt .H l C  CUNVtCTh/N A r  
H NUS 
t.os: 
VIIL. 

fkAllt,AC l l1 1N5,  AMt .l<lCAN c:t.ul'H�51CAL ur. lUN 
'>'f, J52 1 1 '.l l � I 

HUWl'l:.P,u. �HY bf.NU PHUl'l:.S TU v�.NUb 
NATUNE vOL. 774, JOb-J07 ( \ 97e) 

JOHNl\UN . N .  L. ::.uv If: r A rHOSl'HHl lC ANU SUlff io; 
VI:. NUS l'Rl)Bl:.S 
Sl'AC�fLIGHT YUL. JO,  2J4•22ti ( 1 9 / ij )  

Ll:.l'P I N C,,11.1'. t HEHAN .. I IN,a , w. ( L A I:,  H•� l:.XTHA
n kH�S I HIAL PHit.JCS, �ASA GUUUAl<P SP�Ct � �IGhf 
CfNl�k. GRll:.lih •. L r, MO �0771 ) :  MAl<ll'<ER )U 
MAGNl:.fl : flt::LU u�S�H V A I JUNS UF l Hl Vl:.�US WAal:. 
JOURl'<AL ur G�UPIIYS ICAL RFSt.ARrH VOL. 8) • 
HU'l• H20 ( 1 9 7 � 1  

Mlt.CCIN I  .�.Y. + •>1:.I Nlll::IIG ,J . L. 4 Sl'AU; At.l HONUHY 
L41<URArJRI, STAT� ttN l V EH S I T i  ur Nt• YUHa AT 
ALliANY, ALtiAN1, Nt 1220 J ) :  IS V t .Nt,S CUNC t .N• 
INAl l�G INl�Hl'LAN� fAl!i OUST TOwAHb 115 Ol<lliTAL 
l't.A,.t. ! 
SC t l:.NCl  YUL. 200, l4d4•\ 4R�  t19 1 8 J 

NICHULSUN,1'.0. + MOHU.'4AN , ll.,,. ! UHJSION or 
Lt .OLOGl:AL ANU l'LAN�IAIII SClENCtS, CALltUkli l A  
INSTl fUI� or ft .CHNttLUGY, l'ASAUt.i'<A , CAL I FOHNIA 
9112� ) :  INU1,.PLNO�Nr HADIO•UCCULTAI \UN S I U• 
o, �s Ut Vt::NUS ' AfMUSPHt::fl t .  
lC AkUS VOL. 33. 89•101 l \ 9 1 8 )  

I 
ASTEROIDS, MINOR PLANETS 

ll�ANHA� ,K. L.,JR, 4 U. S, NA�AL UhStl<VATUkY , 
wASH I NLfON, u.c. 20}90, wARNt.R ANU S•ASl:.Y o�
St.H AIUIIY. 19'/ !,  I A CLVH l<UAO, l:.AS'I C U vt ,LANO, 
hll 441 J i  I :  l'Hf Ofli! l fS llf fJYt. MlNOll PbANf.TS 
ANO CuHflEC'fl• INS TU THI:: �l'-4 1:.0UA IIIH Al<L) t<mlt,0)<. 
flH: ASTRONU"iCAL JUlltl'IAL YUi, . U3, b75•blll 
( 1 978 , 

DANl �LSSON,L. t l�L A�HUNAU f J CAI. Rl:.St AkCH lN• 
S 'f I TU ft. Uf SWl:.UlN, BIIUHMA • S,<Ebt N ) : £Ht:: UH• 
BITAL lit.SUNANCFS Ht::T•l:.Er. THl AS1El<U&O TUHO Al<D 
\ Ht �AHfH ANU Vt.NUS 
l'Ht. ,.001'1 Ar.U fHI:. PLt\Nt'fS YUL. 18, 21>5•27:l 
( 197 H )  

l>E8t.HOC:Nt.,H. + SORDLG, A .  + SUHDE.J , J .  
SLHVAflJ�S U f  MlNOH PLANETS A l  ESO I.A 
Ht .ANS Of tHE GPU I f = 400 CM, PHI= 40 
AUGosr l � lb  

(fl!) Ob• 
S I LLA IH  

CM )  IN  

lSTHONOMY AND  ASTRUPHYSICS SUl'PLt::MlNI 
32 , 135-140 (1978 ) 
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ASTEROIDS, MINOR PLANETS (Continued) 

U�G�� l J , J . ♦ GkAU l t . J. + ZELLnl1<,b. LUNAR 
AhO PLANlfA�t LAbUkATUH\, �NIUEkS l 1 \  Uf Ak l ZU• 
"A, 1 UCSU!<, AZ d�7i l l: " I NUR l'LANllS ANU n.• 
LAft.O :niJt.Cl'S. x x � .  Ul'V PhntUMl-.1 1<\ ut 1 4:> 
t A I li'l AS I is HO Jl.>� 
TH� ASIJ<UNUMICAL JUU�NAL VUL. bJ, o4J•n�D 
( 1 9 1 9  l 

GAttt Y,M.J .  t �CCUHO,T.b. l lNSTlTU1t. ► Uk AS• 
TRUNUMV, U"JV. Uf HAWA I I  AT �AhUA, 2bij0 WUUD• 
LAW" Uk lVt., tiUNULULU, HI 9o�J2 ) ;  AtHl:;kUIU 
Sllkt"t-Cls MAH,k1ALS: MH ft.kALUGIC'Al , C ttAHAC"ft:k l•  
ZATI UHS fRUM l<t.fLt.C fANCl SPt-.C l kA 
&PACI-. � : l t.NCh HEV l t.�S VOL. l l ,  ��5-blb (1�7 M I  

LAGFll�VIST,C.-1. + PU' l't-.l<SStlN,H. ( ASTkUl<UHl�
�A UbSt.�VATOl<l t.f, �PPSALA, S�tUt.N J :  l ijb Ct.• 
LUTA: A SLUWL\ SPINN I NG ASIEl<UIO 
ASTkONU�t AND ASfkttPHYS ICS: SUPPLl-.�t.hl Slklt.S 
VUL. H, IJ'l• H J  (197� 1 

MORk]SUN,D. ♦ �t.LLS,w.c. I NASA ortl Ct. Ot 
SPACF s:IlNCl 1 :  AS flPUIO&: AN t.X�LUl'AllUN 
ASSl-,.SSMt.lH 
NASA•CP•2053 JU�I,, 1q7� PP. 100 1191 b )  

SCALTM l f l,F.  + lAPPALA,Y, ASTHUhOMIC.L OH-
SHIV HOIU ut· TUH I NU, 100/'i P I NU l W< I Nt.Sf lTO• 
PINI J J,  l ULt l: l'H<.l f0£l ECT� I C  1'1tU1UMUP� 4.W 
is 1 t.kU I OS J7 , ijQ, '17 , 11 t, .  2 7 0, 31 3, A HO 4 7 1  
ICAHUS VOL. J4, 428-4JS ( t �7ijJ 

SUkDfG,A, ♦ dllkOl�,J. I fUHOPt.AN SUUTHl�N O�
SE�VArUPY, LA S ILLA, CASI LLA 1bJl7, 
SANl l AGJ-9, C H l L� J :  ASTlHUID L l�HTCUk�lS 
SI MULA TEO tH THI,, IHJfAT ION tit A fHHU.•AAES EL• 
L I P&OLD '4UDlL 
AST�ONU'lt ANO ASTRUPHYSICS �OL .  t-b ,  31 •.tb 
l l  97 H l 

VAGHI,S. t ZAPPALA,V. C ASTRONOMICAL UbSt.HVA• 
TUl<t ur J'OH I NU, lTAL{ , :  PUSl T lONS llf Sl:.Lt.CT
lD MI NOR PLANt.TS 
ASTl<ONO�Y AND ASfllOPH�SlCS: SUPl'Lt.MFNT StH lES 
VOL. J l ,  1 1 • 1 3  l l 97H I 

Vt�Ol:.H,G, J. + MAfSUN , O , L, ♦ S�I I H , J . C .  ( J�f 
�ROPULSION LA�UMAtOHY, CAL l fOMN lA INSTITUTE Ut 
H'.CH"ULOG�, PASADt:NA, CA 'l l  lOJ  l :  VISUAi, ANO 
lNtl<Akt.D Pth.J fUllt,;fHt (It Asn;11u1Ds 
TH� AStHUNU�JCAL JUUPNAL VOL. �J, 6�1-bb) 
( 1 97 !1 1  

VjjCtLJ,1.. l\ l t .w l C,:1 l>t; JONGt.,J,H, I J>t;Pf, !Jf 
PHrSlCS ANO ASTHUNOMY, UNJY�kSITY Of PlTlS• 
BUHdH, P l f fSBUllGH, PA 1�2b0 J :  AN lliVAHlANT 
Hll,A1 IOii IN fHt. t;Ll , l P l' l C  Ht.SI IHCTt .U 1-'HUBLlM ut · 
THHf.t. 80D l f.�. 1 1 .  fHOJAN ASflHOIDS 
THt; AStHUNUMICAL JOUkNAL ¥0L.  �l, bo4•b74 
(1978) 

COMETS 

C HAUBEY,U . S .  ( UTfAH PRADESH STATE OBSEkVAlOl<t, 
NAI N I  rAL, l NOlA }: SPECTHUPHUTUMlTkY UF 
COMET WESt l l 975NJ AFTt;R THE Pt.RlHt.LION PAS• 
SAGE 
ASTllOPHtSlC� ANU SPACE SClt.NCf. VOL. 54, 
2H•2l7 C 1 979l 

OONN,B. t CUDY,H,J. ( ASTHOCHt.MlSTNY llkANCH, 
NASA/GODOAkD S�ACE FLIGHT Ct.NTlk, �AbOHATURY 
fOR EXTRATEkkESfRIAL PHYSICS, G�EENBt.Ll, MAl<Y• 
LAND 20771 } :  UN THE DET�CTION 0� NEWLW CME• 
ATED CN RAUICALS lN  COMETS 
ICARUS YOL, 34, 439•440 (19181 

..,.., 

I 
I 

--

COMETS (Continued) 

t ARCJUHAI<, R , w .  wUUUUt/,,ll , H , , 1 1  I NA'fl(ll<Al.. 
Af�U�AUf lCS ANU Si'ACt. AOMJNlSfMAl lUN, GUUDARO 
SPACl FLIGH r  C t .Nft.R, GHrt.NHKLT, MAl<�LANO 20171 
l: CUMt;fAkf  f A PLO�ArJuN I N T�� St!"T l � t .  �MA 
NASA·T�-7�U )J , N l8•l �q7� PP. I �  C l 97HJ 

HOYLt.,f. ♦ «ICl<.HAMASINGHt.,C. ( 1, . � .  Kle:LLUC,G 
lcAUJAflON LAbUkAlUHY. CALltORHIA I NSrJtU ff ur 
Tt:CHhllLJGr. CA ): cu .. � 1 s .  ICt. AU,S, ,. ... II tcn
LOGICA� CA1AS1 �UPHt,,S 
ASTkOPH�SlC� AND SPACr SCltNCI:. VUL. �J. 
52J•5/b {19 1 � )  

KlH�,J.  C �A�•PLAHC�•IN�rl fllT fUH l'Hl5 J K  tt�O 
AST�OPHYSIK, MU�CHfN 40, GlkMAN� ): UN CUM• 
PAN!UNS ANO CCJMtl'S 
NA1UI<� YUL, /14, bo7•DD� I I Y7�)  

�UUl CH�Y,S. LA .. Y,P. ( S . A . S .  INSfJlUT 
D ' AS1KOPH 1 S l �UE•C�HS, 98 HIS, BU AHALU t 7 5 u l 4  
PAH15, fAANCt ) :  PR�PAGATING INHUMUGt,�t: l l ltS 
JN 111f. ousr rA lL  Uf COMtr  w,;s1 1'17!> 
NATUHt-. VOL. 2 /3, 522-�24 1 1 97�) 

MA�SUt�,H.G, t kUEMf.k,E. { Cf N l t:� t Oh AS1�U
P H 1 b l CS, HARVAKO AM� SMl lHSUNIAN UhSlkVATU• 
HIES, 60 GAHO�N STHEl:. l CAMfikl VGI:., MA O J l j �  J:  
CO,..t.TS I" 19 1 4  
kUIAL ASTRONUMJCAL SUC l t l Y .  0UAH1tkLI JUUkNAL 
VOL . I Y, 18-�� 1 1 91�} 

Mf�OIS,O.A, ( Ot :PT. Uf APPLl�D 1-'HYSICS ANO IN• 
fOHMA J I JN SC IENCE, UNJV . or CALlfUHNlA, SAN 
DH'Gll, LA ,JOLLA, CA I: UN l Ht, IIYOHOMAGNt.TlC 
MOil� L Ut CU"'l f S 
THf; '"UU'I ANO l'HI:. PLANt.fS V! I L ,  18, 3b l • 3b\l 
( 1 97 ij l 

"'lNDIS,D, A ,  �RI N,G , U ,  DlPT. U� APP�llU 
PHfSlCS AND INt�KMATlUN SC l �NCls, UN IVtHS J T t  Of 
CALJtOkNlA  Al SAN U l t :GU, LA JOLLA, CA ): UN 
THE MONOCHllUMATIC ��IGHTNt;SS VA�IATIONS  Ot 
CUMn·s 
1kt: MUUN AND THI-. PLA"ITS VOL .  IH, 77•89 
I l 97 � )  

OISH I,�. + U�UOA,H, • �IC�llAMAS l hGhl,C , ( AS• 
Tl'UNO"IJ::A1, INSTITUH:, l'OHUl<.U UNJVt:l<SITY, s�:N• 
DAI, �l iAGl Q�O 1:  l NfHARt.D U�St.�VAtl ONb UF 
CUMFT wt:ST C l 97�Nl. 11. A MUUt : L  Of THI-. CU�l
TAHY uus r 
AS rHUNU'IICAL SUC l l-.fY Of JAPAN PU�LICAT I UNS 
VOL, JO, l h l -171 11978 ! 

U ISH l ,M .  ♦ l<.A�ARA . � .  + �UHAYASHl,Y. + 
MAIHARA,r. NOGUCHI,� . ♦ �KUDA,H. + 
SATU,S, t l l JIMA,T. + ONU,T. C AST�UNUM ICAL 
lNSl iTUTE, TUHUKU UNIVERSITY, St:NUAI ,  M I YAGI 
980 l: l NFllANt.O U�SEHVATIUNS OF COMt. l  WlST 
{ 1975N l. I .  UBSt:HVArlUNAL H� .SUl,l'S 
ASTPUNOMICA� SOCIETY UF JAPAN PUbLlCATlUNS 
VOL, 30, 1 49•1�9 (1978 ) 

SEKANl ,.A,Z. I CENTEI' fUP ASTHOPHYSlCS, HARVAHD 
CULLLGt: UBSERVATOMY ANO SMITHSONIAN ASTHUPHX• 
SlCAL 08SEHYAfUllY, CAMB�IOGE, MASS, U2l ) ij  l: 

I, 

Rt.LATIVE MOTIONS ur FRAGMENTS Of T�E SPLIT 
CIIMETS, 11, Sl::PARATlON Vt:LUC I T  I t:S Ar<U 0 1  ft fk• 
t�TlAL DECt:LEkAflUNS FUR t.XTENS!VELY OBSll<Vt:D 
COMETS 
ICARUS VOL. J), l7J• I B 5  ( 1 9781  
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COMETS (Continued) 

"HJPPLF:,► .L. I HUVAl<!l•S1111Tt1SUMIAr,, Cl:.1, 1 kt: � llR 
ASTl'OPH1S ICS, CA'ltH< lllGt :, MA O l l 311 ) : l<UlATJflN 
PH I lJO or Cu'll r DIINAT l 
NATUkl VOL, 2 / l, 1 J�•135 (191H) 

"Hll'l' l,l:.,f,L. I ClNTlH FUR ASlkOl'HVSIC:,, SMllH• 
SO,, I AN ASTkUl'HVSICAL Ot:ISikVAfUk¥ ANO HAkVAl<O 
COLLlGt: Ui!SfkVA'fUkY, CAMl\kllJC.I:., M,- ): 
CU"lTAPY t:11< H,H fl'IF:SS VAH I AT JIJt, At<IJ l,IICLllJl:i 
STIILIC IUl<t: 
lHf l'IOIJN ... I) rHt:: PLANt .rs VOi , .  I ll, 34J-J59 
(191&) 

METEORITES AND METEOR CRATERS 

ANDII IA�Kl �,l.l, ( INST. U� CH�llllCAL PHYSICS, 
ACADl:.HY or SCIENClS USS� ): CkATl:.lllNG bV Ml:.• 
Tt.UHl rt: l!H'AC r 
SllLAI< 5YSl"t::-t llt.Sl:.IU•CH YUL,. 12H, 1•14  1197111  

HAl,L,AbH,G.M, + l:IHACIIAG�k.A. + bHANOAt<l ,N .  I 
V� OHSriALA, NAkANPPRA, AHllll:.DAHAO JIIO Ul3 l h D I A  
): THI:. OH� l T  or THE OHAJALA Mt::n:u1<11t, 
ICARUS VOL. 33, lht•lb7 (1�7aJ 

1111AN0Alt l ,N. + BHATTACHAMYA,S,t-. + 
SOMA l AJULU,B,L,t-. ( PHYSICAL Mt:St:Al<Cij LAHUMA
tURY , A��l:.OAIIAU, I N� l A  l: CUSMUGt:hlC kAOIUI• 
SOTI\Pt:S J N rHt: DHAJAl,A CHU1<DIH l 1:.: 
IMl'l, ICAflur,s tll VAIII ATlUNS ur COSM I C  l<AY 
n.uxi::s l '1 l"Ht l '- l t.HPl,Ar;t;JAHY Sl'AO 
EAH1 H ANO PLANlfAl<Y $:lt .NCE LlfTt.�• VOL. 40, 
1 94•201 { 1 9 7 R l 

UHlAN,J.H. + 11t.,l<I PN,O.t: . I lAM1H �C ll�ClS o i v-
1 S L UN, l,A,.liEi,CJ:. L l \o t .l<Mf)MF. 1,AllUkA'Hlt'Y, I' . u. 
tlUll ljOb, t, I Vt'.HMU!lt:, CA \14!>!'>0 J :  l'►,1• .1 11<11 l  lM• 
PACT CtUft:I HIIG MOO�'.Ll:.U ON A O I C.l1AL CU,.PIITfH: 
SUMI:. PRt :LlMl ttA�Y RESUt,lS ruk BARHlNGtli CRATIH 
lO&: TRA�SACflUNS, AMbklCAN Gt:OP11YfilCAL ij N I ON 
VOL. 59, ) I J  !19711 1 

CLAlTON,R,N, ♦ MAY£0A,1. "' •  t:NklCU • l HMl IN•  
SlITUI�. UN!VlRS l rY OF CHICAGO, CHICAGO, I L  
b0b37 J; GlNllJC kl:.LATlUNS llt::f�l:.1:.h !MUN ANO 
STOl'IY ME t..ORltES 
1:.AHTl1 ANO PLANl:.rAHY SCJlNCI:. LlTTl:.kS VOL. 40, 
11>8-114 l197 � l  

cuo�.A . F .  ( CEIHEH t'Uk ASl'ROPH¥SlCS, HARYAkD 
CULLl:.Gt: URSiRVATOMY AND SMITHSUNlAN AST ROP11Y· 
SlCAL OIISl:.RVAIORY, CAMK � I OG►, �Ass. 02138 ): 
ALKEOOS ANO S l lE O!SfR10UTlON Uf Mt.1t0k010S 
fHU� o . J  ro 4 . K  AU 
I CARUS VijL, JJ, 349-lbU l l 97K l  

OUDO,P.T, ( Of.P l". UF E.A!ITH ANO SPACE SClt :NCES. 
STATt: U. OF Nl'.:w YORK At s ·toNY llHOUI\, NY I I H4 
): CU,.POSlTIUNS OF OHOPLET Cl<ONORULFS I N  THE. 
MAN¥CH(L•3) ChqNORlTE Ar,,D THE ORll,lN UF CHON• 
Ol<UI.ES 
EARTH AND PLANETARY SClENCt. LETTERS VOL. 40, 
71•82 (1978) 

GUSWAMl,J.N. 
BCIRATORY, 
ChANGES I N  
Ct.NT P,.ST 

+ LAL,O. ( PHYSICAL kt :Si,;ARCH LA• 
AHMEOAIIAO, lNDJA l :  TEMPORAL 

THE fLUX OF MET�URf l Tt:S I N  THF. RI:.• 

THf. MOON AND £Ht 
(1978) 

PL.ANE1'S VOL. 18, 

HlNTt.NllERGER,�. ♦ JOCHUM,K,P . + t:IHAUN,O. ♦ 
CHl<I ST,P. + MART[N,W. { MAX•PLANC�•l,-,STlTUT 
f UM CHt::MIE (UTTO•HAHH• lNSTlTUT) MAlNZ, G�HMANY 
): IHE ANfAHCTlC MEIEOHITE YAMAtO 74123--A 
NEW URl:.lLlTt:: 
EAkTH AND PLANt.fAl<Y SClE.NCt : LlT1EkS VOL, 40, 
187•191 (1978) 

LPIB No. 1 7  

HETEORITES ( Continued) 

JOVANI IVIC,S. + kEEO,G,,._,JH, I ARGO!ot,� NATlOh• 
AL, LAH(1RATuRY, Al<GONt,I:., 11, bOH'I ) l MF'ff.Ofcl1E 
rAMhlJN RES l �Ut:S: VULAT I L I Zl:.O•HU AN� OTHl:.11 
f.l.t'MENIS 
tUS: fHANSACT t u�s. AMt R I CAN GtOPHYSI CAL UNION 
VOL, �9. 3 1 1  (1�78) 

t-Ul ,t.Sr.J KOV,l:.,1-!, + J,Y1JL,A .YU.  + l V Af,UVA,G .M, I 
v.1  V t .l'�ADSKI I NSTITUTE ur Gf.UCHl:.MlCAL ANO AN
ALYT ICAL C ttt.Rlbfk 1, ACAOl:.M) u► SCl�NC�S ur ThE 
IJSSII, !4!)SCll" ) : J NOICAT IUNS Of A CllSl)MltCHt:Ml• 
O L  ANO"U,Y 11'< fHI:. Ht:t: IUII Ot l"IH 1901< 1 UNGIIS�A 
CATASlkJ�HI:., I I ,  l�V�S f l GATJONS UF tHf CHtM• 
!CAL CJJ'41'USlll1JN m Sl l, ICA rf. MlCk05PHt:�Ul,t:::-O 
SOI.AH SYSfl:.M 1<1:.Sl:.AIIC•t VOL. I I , 17 1•178 1197 � 1  

MCCULLUCH,'4,T, + wASSt:IIHURG,G,J. I l.UNATIC 
ASYLUM, D I V .  u r  Gt:llLUG I CAL AND PLAtH.TAHY SCJ -
1:.NCl::5, :ALJtO!INlA INST. or TlCl1NOLOGV, l'A
SAOll'<A, CA 91 l 2� J :  MOHl AhUMAL ll:.S t llOM THt: 
ALU �D► . •ll"TU)l<l tl:.: SAl4AR I UM 
GfUl'hYSl:AL Hf.SEARCH Ll::lTEPS VOL, �. 599•b0l 
(19 711 )  

MOREN,A.I:.. + GULllS l "l:. I N,J,J. ( Oll'T, Ut Ml:.tAL• 
LUf<GY AliD OIA I E H I .U S  ENGJNt:• :RlN(;, 1.£HJGt< UNI V  • •  
flETHl,t:HEOI, PA 1801� l ;  COOLt r.(, IIA1E VAHlA• 
1 lOtlS Of GIIULII' ! VA J kVN .. i:;no1<l1t'.S 
t Ak rtl A.ND PLAl'<l:.TAl<Y SClfNCt: l , t .TJHS VI..JL. 40. 
I S  1 • I b I I I 97 8 l 

NOTSU,K. • UNUMA,N. • NAGASA�A.H . I 01::l'T .  or 
CHt:M I S fPY, U�lV .  nr TSUKURA SAKUl<A•M�l<A, lhA• 
kA�I, JOO•JI, JAPAh I: Hl C.H 1 1:.MPfkATUHI:. H�A1• 
I hG 111' I Ht; Al,U:,.OE Mf.11:.0P lTl 
GH )CHIM lCA l"I CUS"11.ICHIM1CA ACfA Vtll. .  41, 
90J-91l7 ( 1'118)  

IJLSt, N,t.J. + CASSIO) ,w.  rAtlAI ,II . t'l l:.U> 
M�StUM Ut NAl �PAL �JSfCJkt, CHI CAGO, I L  bQbO� 
)I ANFAPCTIC  MEtt:UHlr� SEARCH: VlCTUl<l ALANU, 
ANTA�C t!CA, 191b•lq77 
EU&: IRANS,-CflONS, AM�k l CAN GtOVhiS ICAL UNIVN 
VOL, �9, �12 11¥78) 

VAPANASfASSlOU,V,A, + �ASSl:.HHUkG,G.J. ( LUNAT• 
JC ASl LUM, D I V, Of GEOLUGICAL ANO PLANETARl 
SCllNCES, CALlt ORNlA INST, UF TECHhULUGY, PA• 
SADE.NA, CA 9112� I :  STROIHlUM 1Sll1UPJC ANO• 
MALIKS IN rHl ALLlNOt: METt:URl1f 
GEUPHtSlCAL H�St:ARCH LETTERS VOL. 5, 595•598 
(197H) 

PAJERSO�,O, ( BBC RADIO, LONDON I: A SUPlHNOVA 
1 H l GGt:R FUR l�� SDL�H SYSTEM 
NEW SCIENTIST VUL. 78, 3bl•lbJ (1978) 

RAHllAl,Dl , E,R.  ♦ CENDAl,l:.S,.,, ♦ ri,AcH,R,I<. ( 
AllT�ILUNG KUSMOCHt.Mll::. MAX•Pl,ANC�•lNSrr ·ruT FUR 
CH�M I E  (0110•11AHN lNST lflltl SAAIIST HASSE 21, 
b500 MAINZ, Gt.RIIIANY l: TRACI:. lLl:.MLN1 DlSTH!• 
BUTION 8EfwEEN MAGNET I C  ANO NONMAGNLTlC POR• 
TlUNS UF URDlhARY CHON0111TES 
EARTH ANO PLANt:TARY SCI ENCE LlT1ERS YUL. 40, 
175•18b (197H) 

II I CRARDSON,S.M. ( DEPT. OF l:.ARlh SCIENCfS, 
JOwA pfAlt: UNl V . ,  AMES, l A  50011 ) :  CHlHlCAL 
ALTt:l<AfJON AND Mt:CHANlCAL DEGRAOATION lN Ci 
CHONOR lflC METEUHlTgs 
!:.OS: TRANSACTlUNS, AMl:.RlCAN GEOPHYSICAL UNlDN 
VOL. 59 . 314•115 (1978) 

l< I CHTER , E . s .  ♦ St:CHRIST,c.r. ( AlRONUMY LABU• 
RATORY, DEl'T, Of t::LECTHlCAL l::NGlNEElllNG, 
UNI V ,  OF lLLlNOIS, U Rt:IANA•CHAMPA lGN,  lL bl801 
): A METEOR•lON THEORY OF THt. ATMOSPHERIC SO• 
D I UH LAYEii 
EOS: TRANSACTI ONS, AHERlCAN GlOPHYSlCAL UNlUN 
VOL. S9, 342 119781  

CONCLUDED Otl PAGE 25 



L P I B  No.  17 Page 21 

GEOLOGICAL CONFERENCES AND THE PLANETS 

During the last quarter , three geological conferences of note were held with 

important implications for planetary science , namely : 

Plateau Uplifts (Flagstaff , Arizona August 16-18 , co-sponsored by 

LPI and ICG Working Group 7)  

American Meteoritical Society (Sudbury , Canada , August 14-17) 

International Rift Symposium on Rift Zones of the Earth (Santa Fe , New 

Mexico , October 8-17) 

The Uplift Conference focused on the Colorado Plateau but reviewed other 

plateau features of the earth. These regional features having vertical 
structural displacements of several kilometers are generally related to con

vergent plate boundaries (Tibet , Alto Plano) or divergent margins (Iceland) , 
but some are not (Hawaii ,  Colorado Plateau) . The last category are of 

particular interest. In the same context the Tharsis Uplift on Mars is im
portant ; it is believed to have approximately 10 km of structural relief. 

On the earth as well as the planets such uplifts certainly reflect expansion 
of the interior--the causes of which are debated but possibilities include 

heating (thermal expansion) partial melting ( expansion due to volume of fusion 
or creation of low density residuum) , hydration reaction , shear heating , 

e�pansions due to solid-state reactions,  including phase transitions. An 
abstract volume of this conference is available from the Administration Office , 

LPI , prepaid $1. 00 U. S. mailing, $6. 00 Foreign mailing. Ask for "Plateau Up
Life" LPI Contribution No. 329. 

The Rift features of global scale are known on Mars and Venus ; regional com

pressional features ( thrust faults) are known on Mercury--such features are 

thought to be important constraints on the thermal evolution of the planets , 

because a heating planet should place its lithosphere in tension; a cooling 

one, in compression. On the earth , rifts play an important role in under

standing plate tectonics because they represent the initial stage of forma

tion of the mid-ocean ridge systems. In this sense , the earth may be unique 
in that its lithosphere is both very thin and very mobile , still rift valley 

systems and the questions they spawn are of great interest to planetologists. 

The possible relationship between the archean of the earth and the lunar high

lands is a topic of growing interest. The origin of the earth ' s  crust is not 

known--one possibility is that a process of feldspar-flotation from an early 
magma ocean may have occurred very early in earth history, segregating out a 

plagioclase-rich scum , as is believed to have occurred on the Moon. Other 

scientists believe that such a process occurs only on volatile-free planets 

and that the earth ' s  crust was formed throughout geologic time by magmatic 

processes associated with plate tectonics--partial melting and melt migration 

in which water and other volatiles play an important role. Field trips asso

ciated with the Meteoritical Society Conference in Sudbury were focused on 

the impact origin of Sudbury and the archean rocks of the Canadian shield. 

The archean of the earth is likely to be deeply involved in debates in the 
future as new data from Venus and Mars-sample-return-mission options are 

developed. The or igin and evolution of the crusts of all the terrestrial 
planets will be one of the important scientific battlegrounds ,  with the Moon 

and earth forming the principal calibration points. 
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WORKSHOP WRAP-UP ' s :  

I 

-
LPIB No. 17 

Thermodynami cs of Dust Sept 6-8 
Experimental approaches to Comets Sept 1 1 -1 3  

The Workshop o n  Thermody namias and  Kinetics o f  Dust F ormation 
i n t he Space Medium held at the LPI, chaired by Dr. Bibhas De, 
was designed to discuss the special properties of the condensa-
tion process in the space medium, vis-a-vis, the realistic 
physical basis of cosmochemistry. Physicists, chemists, astro
physicists, and cosmochemists from around the world (U. S. , Canada, 
West Germany, the Netherlands, Australia, and Japan) participated 
in this intensive workshop consisting of three morning and after
noon sessions and two evening sessions. The opening address was 
given by Prof. Ilya Priogogine of the University of Texas at 
Austin and the Free University of . Belgium. Emphasis was placed 
on actual observations of the space medium pertaining to the con
densation process and on experiments and simulation studies attempt
ing to clarify the process of condensation in space. Judging from 
the reaction of the participants, this workshop was novel , useful, 
and never dull. A limited number of copies of the abstracts of 
this conference are still available. Prepaid orders ( $ 1 . 00 U. S. , 
$6. 00 foreign mailing) should be directed to the LPI Administra
tion Office requesting " Dust Workshop Abstracts" LPI Contribution 
No. 330 

The Workshop on Expe rimental Approa ches to Comets held at LPI, 
convened by Dr. John Or6, University of Houston Central Campus, 
Depts. of Biophysical Sciences and Chemistry, was attended by 
approximately 50 scientists working in a variety of scientific 
fields to observe, simulate and model cometary phenomena. The 
first day was devoted to a discussion of the structure and com
position of comets, cosmic relationships, and observational 
techniques. Laboratory and theoretical studies were discussed 
on the second day, and the third day consisted of relatively 
informal discussions of the comet rendezvous mission and guide
lines for preparing a comprehensive bibliography on comets. 
Twenty-four abstracts were distributed during the meeting and 
a volume of extended abstracts and a workshop summary is now 
being prepared. When ready, the abstracts and summary will 
be available from the LPI Administration Office, prepaid $1. 00 
U. S. ,  $6. 00 foreign mailing. Request "Comets Workshop ". I I 
+#+#+#+#+#+#+#+I+#+#+#+#+#+#+ #+#+#+#+#+#+#+#+#+#+#+#+#+#+#+#+#+#+# 

BE SURE TO SAVE PAGE 24 THIS B ULLETIN. NEW "D I M E N S I O N S " 
TELEPHONE NUMBERS FOR ALL DEPARTMENTS AND PERSONNEL AT THE LUNAR 
AND PLANETARY INSTITUTE. 
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C A L E N D E R 

TENTH LUNAR & PLANETARY SCIENCE CONFERENCE 
Abstract forms mailed to PI ' s  

AMERICAN GEOPHYSICAL UNION, Fall Meeting 
San Francisco, Ca 

r 

CONTACT : AGO, 1909 K St . NW, Washington, DC 20006 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 

{AAAS) Annual Meeting , Houston, TX 
CONTACT : AAAS , 1776 Massachusetts Ave NW, 

Washington , DC 20036 

(See Science Sept. 29 and Oct. 13 issues for details) 

TENTH LUNAR & PLANETARY SCIENCE CONFERENCE 
ABSTRACT DEADLINE . 
(See Page 1 this BULLETIN for details) 

U.S. GEOLOGICAL SURVEY ' S  CENTENNIAL DAY 
Ceremonies and tours at Reston and regional centers 
in Rolla, Denver and Menlo Park. The Survey plans 
commemorative programs, symposiums, special publi
cations and exhibits to illustrate earth science as 
a public service . Events may be held March 2 or 3 
or both. 
COijTACT : Clifford Nelson, U. S.G. S. ,  Mail Stop 950, 

Reston , VA 22092 

TENTH LU�AR AND PLANETARY SCIENCE CONFERENCE 
Johnson Space Center and Lunar & Planetary Institute , 
Houston . 
(See Page 1 this BULLETIN for details) 

TENTH LUNAR AND PLANETARY SCIENCE CONFERENCE 
PROCEEDINGS MANUSCRIPTS DEADLINE 

SOLAR-TERRESTRIAL PREDICTIONS, Boulder, Colo. 
Sponsored by NOAA and AGU . 
CONTACT : R. F. Donnelly, STP/PW Program, Space 

Environment Laboratory, NOAA/ERL , 
Boulder, co 80302 

-

+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+*+ 

NEW 1
1D I M E N S I O N S 11 at LPI. . . . Check page 24 this BULLETIN for New Tel ephone 

directory . Direct dia l  service to LPI staff and visitors . General number remai ns 

(713) 488-5200; FTS 525-3436. Al l other numbers (713) 486-21XX . 
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LPI TEIJEPHONE DIRECTORY 

DEPARTMENTS 
ACCOUNTING 
ADMINISTRATIVE OFFICE 
CARTOGRAPHY 
COMPUTER CENTER 
DIRECTOR'S OFFICE 
GUARD STATION 

INFORMAT��� : (713)i��=���� 

LABORATORY FOR THE ANALYSIS OF PLANETARY SURFACES (LAPS) 

486-2140 
486-2137 
486-2148 
486-2165 
486-2138 
486-2130 
486-2170 
486-2135 
486-2151 
486-2171 
486-2172 
486-2161 
486-2150 
486-2148 

LIBRARY/INFORMATION CENTER 
LPRP OFFICE 
MAINTENANCE SHOP 
PHOTO LIBRARY 
PUBLICATIONS 
SYMPOSIA OFFICE 
TECHNICAL SERVICES 

PERSONNEL 

BLAKE, SUZANNE 
BOWLES, SHEILA 
CHIU, LAURA 

COLEMAN, GUY 
CRISWELL, DAVID 
DE, BIBHAS 
DICKEY, MILDRED 
EDWARDS, OLENE 
HAGER, MARY ANN 
HEIMANN, MELISSA 
IRVING, ANTHONY 
JACKSON, ALICE 
JACKSON, TERRY 
JONES, PAMELA 
KINSLER, DAN 
KOHRING, CAROLYN 
KROMMER, ROSANNA 
KWOK, MARION 
LEUNG, KINPONG 
McKINNEY, JAMES 
MAGER, LILA 
McGETCHIN, TOM 
MERRILL, RUSSELL 
REED, CHARL:.ES 
RIGBY, BEVERLY 
ROBERTSON, PAULA 
SCHULTZ, PETE 
SEVIER, JACK 
SRNKA, LEN 

STOKES, GWEN 
STRELITZ, RICHARD 
THOMPSON, PAM 
THORSON, HELENE 
WALDRON, BOB 
WARANIUS, FRAN 
WATKINS, CAROLYN 
WATSON, MARIE  
WEBER, RON 

Switchboard Operator; Receptionist 488-5200 
Accounting Secretary 486-2169 
Assistant Librarian 486-2134 
Security Superindendent 486-2130 
Staff Scientist 486-2152 
Visiting Research Scientist 486-2159 
Technical Clerk, Symposia/Director 's Office 486-2145 
Financial Adm. Asst. Gen. Ops. /Accounting 486-2140 
Photo/Carta Special Asst. 486-2136 
Computer-Keypunch Operator 486-2178 
Visiting Research Scientist 486-2153 
Editorial Asst. Symposia/Publications Offices 486-2157 
Graphic Artist 486-2148 
Adm. Asst. Symposia Office 486-2150 
Cartogl'apher 486-2148 
Tech. Asst. Director 's Office 486-2173 
Tech. Asst. Symposia Office 486-2143 
Tech. Information Spst. Library 486-2134 
Computer Systems Manager 486-2165 
Maintenance Superindendent 486-2171 
Property Control Officer; Scientific Secretary486-2164 
Director 486-2138 
Staff Scientist; Staff Editor, 

Maintenance Asst. 

Secretary, LPRP/LPACC 

Symposia Offioe486-2166 
486-2182 
486-2151 

Teoh. Editor, Publications Office 

Staff Scientist; LAPS Manager 

Associate Director 

Staff Scientist 

Secretary Staff Scientists 

Visiting Poet-Doctoral Pellow 

Graphic Artist 

Executive Ass t . ,  Director 's  Office 

Visiting Scientist 

Librarian; Information Center Manager 

Adm. Asst . ,  General Ope . ;  Purchasing Agent 

Technical Clerk 

Photo/Carta Data Manager 

486-2161 
486-2174 
486-2170 
486-2159 
486-2147 
486-2146 
486-2148 
486-2168 
486-2158 
486-2135 
486-2137 
486-2148 
486-2172 
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B I B L I O GRAPHY  ( Conti nued from page 20) 

METEORITES, METEOR CRATERS (Continued) 
1-UUL,Y,lJ , J ,  • K j, t. f � �HAG► H,� . ◄ 5ChUh J t. j, , S ,  I 

U , 5 ,  �EOLUC I CAL S�►Yt r, tLACS I A ► t ,  A Z  khUDt 
J :  C""ATPlNC. "Ul lU�S ► 01' kf1•l.•S►!AJ>t.li O•lTLUH 
Cj,Al�k, A • I ZU�A,  Tl"EI l � l'ACT CkATl►S 
lCJS: l'IIHSACTJl/�S, l.�ll' I C.U! GEUf'H ) S I C A L  UhJ(Jlj 
\IOI., 59, 313 (l�H l 

SC�ULJZ,L, • ► � �St ,H, I �AX•Pl ,ANC ► • I NS1 J J U) 
► UI- CHEM J L ,  1.,-o� 11.r.1 r.z • • • CEHIAl•l , :  l,I GHl 
�ORLl ,•slS , ,.  s rCJNf � l lUkJTlS••• COMj,lLATlU� 
hOCLt 4" TkAC� UlllCllUh VOL. 2, b � • I U J  1 1 � 7 & )  

SK kYNNl � , G ,  Y .  �lT�U�TTl CHlflkS O h  T � l  lAH1 N 
SOLAk StSl tM klSlAk:H VUL, 11, J ol•l7� tl�lMJ 

S � l NIVA�AN, b, • A�DtHS, E .  I f�klCU tlkHI  lh• 
STJ J U ) l  AHU DlP I .  or C�lMlSTH¥, UNl \llkS I T Y  ur 
C H I CAGO, CH I CAGO, IL o0ol7 1 :  Nllt.,Ll GJ.SlS I N  
l Hl �uH:HJ SO� "EllU� I TE :  P�SSlhl.l �tLJ:s Ut A 
!- • Pl,,(1Ct ss "' ••C Lt us·, ·. r  ... _!-,J!-
s::lthCt.. YUL • .:; ,; 1 ,  ..... � J �u. � J -!)D l l 'l h )  

�UShACl,H, ( MAA•VL�N:r•JNSTJlUt t U� CHE�Ir.. 
11ilNZ , n:DEIIAL kf:H!8L J C  OF CF.1<10 .. n ): 
I NVlSTl�A I ) UNS u� cusv1:::-�Ai•PkUUUClU hUCLlOtS 
lh J MJh '!l TlU�lTES, 2. hl� kl5UL1 Uh 
4 J � / 4 0 � • hl:./2l� t .  E•P�SUkE AGES ANU fHl lh• 
llFV� ET , l l ON Of ACE U I ST P l bU11UhS 
lAKJ H A�� PLlNl IA�t s:t lNCE 1 1:. TJER• �UL,  40.  
k l •'IO tl9Hll 

l,i£LLl:.M," . J .  t � Uf'S1 . '!, t 1 0'1t,l<t.LLlJ,l , A ,  • 
�ll� ••l l 'I . o . s .  ( C4Llf��t.l,l 1 1,Sl . Ut J t.::Hi.uu,
GY, f l SADt.,;A, C l  91 12� ) :  bU�O .. cou:� NTkA• 
Tln�S lh =�•bVn A:::LU�S : nO�Df'Jlt.S 
CELl::H) "l:::A U C , ,•S'-'o:: � l " I C A  .C.ClA  'l'OL,  42. 
'J99·100'i (19 7 ti )  

"I L L ) S,J , t • • SSUN , J , T ,  C 01:.P l ,  Ut C H l � l STPJ,  
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