
NUMBER 21 DECEMBER 1979 

THE ELEVENTH L&PSC 
The Eleventh Lunar and Planetary Science 
Conference is being organized under the joint 
sponsorship of the Johnson Space Center and the 
Lunar and Planetary Institute. The conference 
will be held 17-21 March 1980 at the Johnson Space 
Center, Houston. 

In addition to the broad, problem-oriented topics 
listed below, abstracts will be accepted for 
inclusion in special topical symposia. 1opics 
suggested to date include Galilean Satellites, 
Antarctic Meteorites, Venus, and Mars. The broad, 
problem-oriented topics include: 

1. Constraints� structure, comEosition, and history of 
planetary interiors. Studies to determine physical, chemical and 
thermal models for present states and histories of planetary 
interiors 

2. Characteristics and movements of materials on lunar, 
Elanetary and astero1dal surfaces.-Studies of compositions, 
chemical reactions, rates of overturn, lateral and vertical 
mixing, erosion rates, volatile transport at the surface of and 
within regoliths, and other studies of dynamic surface processes. 

3. Characterization and evolution of volcanic landforms. 
Studies of the orig1n--;--Iractionat1ori"'; and emplacement history of 
volcanic rocks; the characterization and regional distribution 
of volcanic deposits and studies of volcanic morphologic 
features; and determinations of ages of volcanic features. 

4. Characterization and evolution of planetary crusts. Studies 
of the nature, origin, fractionation, emplacement mechanisms, and 
time scales for development of planetary crusts. 

5. Nature and effects of impact 
processes. Studies related to the 
mechanics of impact cratering, the 
characteristics of impact crater 
deposits, the processes of formation and 
modification of impact craters and 
basins, and the physical and chemical 
effects of impact processes on 
materials. 
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6. Extraterrestrial materials as 
solar/interplanetary/interstellar probes. Studies of 
solar and cosmic ray interactions; interactions of 
cometary and/or meteoritic particles with planetary 
surfaces; the search for extra-solar system 
components. 

7. Earliest history of solar system. Studies of the 
physical state, chemical composition, and homogeneity 
of the solar nebula; physics, chemistry and chronology 
and condensation and accretion processes; early 
history of solid bodies. 

There will be no more than four concurrent sessions with six 
half-days devoted to research papers in topical symposia and 
in problem-oriented sessions. Some evenings will be set 
aside for small, informal sessions. These sessions will not 
be considered part of the formal program but session 
developers are asked to alert the Program Committee so that 
the sessions can be announced to attendees. 

In addition to the oral presentations, poster sessions will 
be available. Authors of displays will be asked to make 
themselves available for discussions of their work during 
scheduled intervals which will be announced in the formal 
program. 

An abstract volume will be prepared as in previous years. 
The deadline for submission of abstracts to the conference 
is 14 January 1980. Copies of abstract forms and other 
information about L&PSC 11 are available from the Symposia 
Office, LPI, telephone 713/486-2150. 
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The 1UDar and planetary information bulletin is published by the Lunar 
and Planetary Institute. There are usually four issues per year. It 
is distributed free on request to lunar and planetary scientists, edu­
cators, students, and their institutions. 

The next issue will be in February. Copy deadline 1 February 1980. 
If you have any announcements which you would like to have printed in 
the bulletin, please send them to the Editor. We reserve the right to 
select andedit copy. 

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

.:: 
■ 
-

I I 

.. ■ 
.. I -

I 

■ 

I 

11 .. - - I - -
I I I[ • I - -1 

I I,, .. -... , 
I ■ I _.. 

I -... Ii. u I -
• 

:1 I 
. 1: . . : . .. 

"I L _l I - • I .. 
• • I 

, -r ■ I 
I 

,. - - I :r -- -
...... ·•r 
" . II' 

• 

~ -: : . r . . . . 
I 



I 

LPIB No. 21 

■ -

■ 
■ 

IN MEMORY 
THOMAS R. McGETCHIN 

Former LPI Director, Thomas R. McGetchin, died on October 
22 in a Honolulu hospital after a 6-month battle with 
cancer. He was 43 years old. Under McGetchin's 
direction the Institute expanded from the narrow focus of 
lunar science to the broader fields of planetary and 
terrestrial sciences. He was an exceptionally competent 
scientist and an outstanding leader. His loss will be 
keenly felt by the LPI in particular, and the planetary 
science community in general. 

Contributions toward a memorial fund, probably to benefit 
some aspect of education in the geosciences, may be made 
to the McGetchin Memorial Fund and forwarded to the LPI 
Director's Office. 
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NASA SPACE SCIENCE BUDGET PLAN 

Although many phases of the NASA budget for FY'80 were discussed in 
Congress, the budget plan for space science remained essentially the 
same as submitted. Primarily the changes involved the authorization 
to split the Galileo mission into two separate launches of the Orbiter 
and Probe and postpone the mission until 1984. Included in the FY 
1980 budget is $4. 0 M to continue support of the lunar sample program 
within the newly established Planetary Materials Program. It is 
expected that high-quality lunar sample and meteorite research will be 
supported, although the overall funding in this area will be very 
tight. NSF will consider lunar sample research in competition with 
other programs in their Earth Science Division. Discussions between 
NASA/Planetary Programs Office and NSF will continue to insure that 
the support of lunar sample research by the two agencies is well 
coordinated. 

The space science budget for FY 1978, 1979, and 1980 is shown below. 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SPACE SCIENCE 

BUDGET PLAN 
(thousands of Dollars) 

PHYSICS AND ASTRONOMY 
High energy astronomy 

observatories development 
Solar maximum mission development 
Space telescope development 
International solar polar mission 

development 
Shuttle/Spacelab payload development 
Explorer development 
Mission operations & data analysis 
Research & analysis 
Suborbital programs 

PLAN�TARY EXPLORATION 
Pioneer Venus 
Galileo 
Mission operations & data analysis 
Research & analysis 

LIFE SCIENCES 
Life sciences flight experiments 
Vestibular function research 
Research & analysis 

TOTAL SPACE SCIENCE 

FY 1978 FY 1979 

224,200 282�900 

19,811 11,100 
29,600 16,200 
36,000 79,200 

13,000 
27,061 34,900 
24,297 29,800 
19,298 25,000 
42,934 44, 400 
25,199 29,300 

147,200 182, 400 
17,900 
20,950 78,700 
64,359 59,300 
43, 991 44, 400 

33,300 40,100 
9,000 11,900 
1,500 3,800 

22, 800 24, 400 

���=zgg g!,l�:!Jg� 

FY 1980 

337�500 

4,800 
600 

112, 700 

50,000 
41,300 
30, 400 
36,500 
34,300 
26,900 

220, 200 

116,100 
59,000 
45,100 

43,900 
12,900 

3,700 
27,300 

,g�l:&lrn 
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NEW D IRECTOR FOR THE LUNAR AND PLANETARY INSTITUTE 

Roger J. Phillips has accepted the position of Director of the LPI 
effective October 1979. Phillips was most recently Manager of the 
Planetary Surfaces and Interiors Section of the Jet Propulsion Laboratory. 
He received his Ph.D. in Appled Geophysics from the University of 
California, Berkeley in 1968. 

Phillips has served as a member of the NASA Lunar Geophysics Subcommittee, 
the NASA Post Lunar Orbiter Planning Subcommittee of the Lunar Advisory 
Committee, and the DOE/ERDA Consortium on Geothermal Modeling. Presently 
he is a member of the Planetary Cartography Working Group, the Lunar and 
Planetary Review Panel and the Geodynamics Review Panel. Phillips is 
currently a Principal Investigator in the NASA Planetary Geophysics 
Program, the Planetary Geology Program, the Mars Data Analysis Program, the 
Geodynamics Program, and the Pioneer Venus Mission. 

Dr. Phillips is presently on the adjunct faculty at the University of 
Southern California and has taught graduate courses in geology and 
geophysics at USC and the University of Utah. 

His personal research activities are focused on understanding the evolution 
and present state of planetary interiors from a study of gravity, heat 
flow, and topographic data. His research includes analysis of newly 
acquired data from in space investigations in terms of interior processes 
and states and theoretical investigations such as planetary convection. 
Phillips is also concerned with understanding the electrical resistivity 
environment of the Earth's crust and mantle as well as the interiors of the 
other terrestrial planets, dveloping new techniques in geophyscal data 
inversion, and understanding the relationship between surface tectonic 
features and interior processes. 

� CHANGES ITS NAME • 

Effective 14 October 1979 the Defense Documentation Center (DDC) was 
renamed the Defense Technical Information Center (DT IC). The name change 
represents an upgrading of the role and functions of DT IC. A comprehensive 
plan has been drawn up to bring new and improved technical information 
services to the Defense Research and Development community and to increase 
interaction with and provide additional support for systems planners and 
information users. DT IC will continue to give special attention to 
maintaining the quality and timeliness of all its products and services. 

I: .. 
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FALL CONFERENCE WRAP-UP 

--- .. 
ANCIENT SUN CONFERENCE 
ThTs four'=aay LPI Topical Conference held at the National Center for 
Atmospheric Research, Boulder, CO, October 16-19, 1979, brought together 
about 100 participants from the solar physics and the planetary geoscience 
community. The attendees included representatives from Great Britain, 
Denmark, France, and Canada, and press representatives from seven journals 
and radio stations. 

The attendees used the four-day conclave to consider the challenge of 
recovering the long term history of solar behavior from natural records. 
For epochs of solar history from the near-present to approximately 4. 6 
billion years ago, papers and discussion focused on three broad topical 
areas: theories of solar variability and their consequences for changes in 
luminosity, particle emission, and magnetic fields; records of particle 
emission in lunar and meteoritic materials; and records of past solar 
behavior recoverable from terrestrial materials. 

Proceedings of this conference will be published as a book in a format 
similar to that of recent proceedings of the annual Lunar and Planetary 
Science Conferences. Deadline for receipt of manuscripts at the Lunar and 
Planetary Institute is January 7, 1980. Publication is expected in late 
1980. Abstracts of the papers submitted to this conference were compiled 
by the LPI as LPI Contribution No. 390 and copies are still available from 
the LPI Administration Office. U. S. requesters should include $2.00 to 
cover mailing costs. Foreign requesters should specify whether they wish 
their copy sent air mail printed matter (maximum cost $4. 25) or surface 

I I ·
1 

mail ($1. 05) A bill for the actual postage costs will be sent with the 
publication to foreign requesters. - I 

CONFERENCE ON THE LUNAR HIGHLANDS CRUST 
A three-dayconferenceled to many stimulating discussions among the 
100-plus attendees at the Institute November 14-16. The Conference was 
organized along the following topics: Regional Characteristics of the 
Lunar Highlands Crust; Petrology of the Lunar Highlands; Chemistry and 
Chronology of the Highland Crust; Physical Processes of Crustal Evolution; 
Magma Oceans and Crustal Formation; and a special session "Reflections on 
the Apollo 16 Mission by the Field Geology Team." The sessions followed an 
unstructured format with twenty minute presentations by a session keynote 
speaker followed by participant contributions of approximately five-minute 
duration. Because evidence of the earliest history of the Earth has been 
erased, and the ancient cratered terrains of Mercury and Mars have not yet 
been sampled, the samples of the Lunar Highlands are our best source of 
data to lead to an understanding of early planetary crustal formation. It 
was the aim of the Conference to continue to synthesize what is known about 
the Lunar Highlands by integrating the sample and remote sensing data. 
This organized data base can then be used in modelling crustal formation 
processes. 

Abstracts of the papers submitted to the Conference are available as LPI 
Contribution No. 394. U. S. requesters can obtain a copy by sending $2.00 
to the LPI Administration Office. Foreign requesters should specify 
whether they wish air mail printed matter service ($5. 00) or surface mail 
($2. 00). A post-conference proceedings publication is also planned. 
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UNITED NAT IONS REVIEWS LUNAR TREATY - ------ -- -- - -- ----

The United Nations General Assembly will be considering a treaty that would 
lay the foundation for regulation of such activities as scientific research 
and commercial exploitation on and in orbit around the moon·and other 
bodies in the solar system except the earth. Prepared for submission to 
the General Assembly by the UN's Committee on the Peaceful Uses of Outer 
Space, the "Draft Agreement Governing the Activities of States on the Moon 
and Other Celestial Bodies"--known as th� 1£!!_a_!. treaty--provides that: 

Exploration and use of the moon be for the benefit of all countries. 
The moon be used only for peaceful purposes. 
The moon be exempt from any claims of national sovereignty, 
Freedom of scientific investigation on the moon be guaranteed to 

all nations. 
Nations have the right to establish manned and unmanned stations 

on the moon. 
Measures be taken during the exploration and use of the moon 

to prevent disruption of the environmental balance. 

The treaty had received little attention until certain space-concerned 
groups began raising opposition to the treaty on the grounds that it 
presented an obstacle to their free-spirited exploration of the heavens. 
The main backer of this opposition is the L-5 Society, an Arizona based 
group composed of potential space colonists and other people interested in 
the use of space as a natural resource. The opposition received little 
notice on Capitol Hill until the Society hired a Washington lobbyist named 
Leigh s. Ratiner to lead the crusade against U.S. ratification of this 
treaty. Articles are appearing in a number of publications such as OMNI, 
NEW YORK TIMES, WASHINGTON POST, and AVIATION WEEK AND SPACE TECHNOLOGY. 
For more information about the treaty contact the L-5 Society, 1620 N. 
Park, Tucson, AZ 85719, telephone 602/622-6351. 

BIBLIOGRAPHIC SEARCH SERVICE 

The LPI Library/Information Center (L/IC) provides a number of services to our 
r�ad�r s. Many of these are based on the Lunar and Planetary Bibliography. The 
B1bl1ography was expanded two years ago from a strictly lunar data base to include 
the planets, a steroids, meteorites, comets, and space utilization. This service 
provides: 

The current awareness bibliography published in each i ssue pf the bulletin. 
Citation verification ... need a title, ending page, correct citation, abbreviation, 

or perhaps location of the material 
Literature searches based on a controlled vocabulary; thus not limited to wor d s  

used by the author in the title. 
Specialized bibliographies such a s  the ones being developed on the Antarctic 

Meteorites, Comets. -

To learn more about these services or to make use of them, contact the L/IC: 
713-486-2135 or 2134; FTS 525-3436. 

If these services are u seful to you, or if you have sug�estions on how they could be 
more beneficial to you, PLEASE write to u s. We need community support to continue 
these services. 
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INTERNAT IONAL COME1 M ISSION - ANNOUNCEMENT OF OPPORTUNITY 

The National Aeronautics and 
Space Administration (NASA) and 
the European Space Agency (ESA) 
jointly announce an opportunity 
for participation in an 
exploratory comet mission. It 
is currently contemplated that, 
if authorized, this mission will 
be launched in 1985 and will 
include a rendezvous with a 
short period comet and a flyby 
of a second, more active, comet 
for comparative measurements. 
Primary candidates under 
consideration at this time 
include comet Tempel 2 
(rendezvous) and comet Halley 
(flyby). 

Proposals are sought in three 
categories as follows: 

1. Proposed investigations involving scientific instruments, 
analysis, and interpretation of data from the proffered 
scientific instrumentation other than rendezvous spacecraft 
imaging, altimetry, and radio telemetry instruments. This 
category contemplates the designation of a Principal Investigator 
(PI) and, if appropriate, Co-Investigators (Co-I's). 

2. Proposed investigations from individuals which utilize the 
NASA-provided rendezvous spacecraft facilities, specifically the 
imaging, radar altimeter, and radio telemetry subsystems. These 
individuals will participate as Team Leader (TL) or member of a 
NASA/ESA-formed team. 

3. Proposed interdisciplinary investigations to solve problems 
in cometary science and or provide meaningful theoretical and 
analysis support to the mission. 

To be selected, proposals for investigations submitted in response to 
this AO must be within the scope of the following science objectives. 
The overall objectives, in order of decreasing priority, are: 

1. Determine the chemical nature and physical structure of the 
comet nuclei and characterize the changes that occur as functions 
of time and orbital position. 

2. Characterize the chemical and physical nature of the coma 
(which is defined as atmosphere and ionosphere) of the comets as 
well as the processes that occur therein, and characterize the 
development of the coma as functions of time and orbital 
position. 
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3. Determine the nature of the cornet tails, and of the processes 
by which they are formed, and characterize the interaction of 
cornets with the solar wind. 

The mission outlined here has not yet been authorized or approved. 
Therefore, this AO does not constitute an obligation on the part of 
the NASA or ESA to carry the proposed effort to completion. The AO is 
being issued at this time to assure timely selection of investigators 
in order to permit their maximum participation in the detailed design 
of the mission and to initiate appropriate long lead instrument 
development. 

To obtain a copy of this Announcement request A.O. No. oss-2-79 from 
the Office for Space Sciences, National Aeronautics and Space 
Administration, Code SL-4, wasliiri•Jt ,r., DC 20546 U.S.A. 

merrychristmasmerrychristmasmerrychr1stmasmerrychristmasmerrychr1stmasmerrychristmas 

-

NASA PLANETARY GEOLOGY INTERN PROGRAM 

-

NASA's Planetary Geology Intern Program (PGI) was developed in an effort to 
support and encourage work being done in planetary sciences. It's aims are 
threefold: (1) to provide incentive for the development of future 
planetary geologists, {2) to broaden the base of participation in planetary 
geology; and (3) to introduce traditional terrestrial geologists to 
planetary studies. 

The announcement of the 1980 program has been distributed to approximately 
500 universities and qualified students are being sought to participate in 
this program. In addition to soliciting applications from students, it is 
also essential to the program that scientists and researchers in the field 
act as hosts for the intern. If you are a student interested in 
participating in the program, or a researcher interested in sponsoring one 
or two interns for a research project, contact: 

Mrs. Marjorie M. Egan Dr. Joesph M. Boyce 
Project Manager Planetary Geology Program Office 
Planetary Geology Intern Program NASA Headquarters 
SUNY at Buffalo 400 Maryland Avenue s.w. 
Dept. of Geological Sciences Washington, DC 20546 
4240 Ridge Lea Road 
Amherst, NY 14226 
(416-894-3676) 

All application material must be received by January 15, 1980. 

- - -- - - - -

iii -. 

.. - _,j ..._ 
I L I 

I -
I 

- J ~ \ • . .. --
■ • 

• • -
• • -

■ 
-I . 

- I • 

-
r-

• II' 

..,. 

-

------------- --· ---

• 

• • 

• 
• 

....L. 

• 

• 

■ 

.... _-1~ -

• 

I 
• 

-

.. 
• 

-I -
• 

- -

■ 

.. 
• 

■ 

• 

.. 

• • 

-

-

-
- -

-
• 

■ 

-
. .. 
• 

• .._ 

• 

- -

■ 

~ 
...I 



Page 10 LPIB No. 21 

NEW PUBLICATIONS 

NASA PUBLICATIONS A number of publications on planned and recent space 
programs have been prepared and are generally available from the 
Superintendent of Documents, Government Printing Office, Washington, DC 
20402. This agency requires prepayment. In some instances the various 
NASA Center Education Offices may have limited supplies of these 
publications available for distribution. Please DO NOT write the LPI for 
these publications. 

Space Shuttle Two fact sheets have been prepared by NASA relaying 
general information about the space shuttle. One is an 8-page booklet 
describing the development of the shuttle, its components, and a 
typical mission. Realistic drawings illustrate how various shuttle 
missions will be carried out and an improved space suit and unique 
rescue system that have been developed for the shuttle are described. 
The second is a 30" x 42" wall poster showing a cutaway view of the 
space shuttle that allows you to look through the "skin" of the 
orbiter. Many smaller drawings show other aspects of the space 
transportation system and several paragraphs of space shuttle 
information are provided on the poster. Size, wingspan, weight 
thrust, and operational altitude data are depicted in the detailed 
center drawing of the space shuttle orbiter. To obtain copies of 
these fact sheets order NAS 1.20: NF-79 Space Shuttle {$. 60) for the 
booklet and NAS 1. 20: NF-81 Space Shuttle Wallsheet {$1.60) for the 
poster. 

Voyager Mission This NASA factsheet presents the latest 
information about Jupiter, much of which has come from the Voyager 
mission. The origin of Jupiter, its magnetosphere, and the Great Red 
Spot are discussed in detail, and several close-up photographs of the 
planet's surface are included. To obtain this 8-page booklet order 
NAS l. 20: NF-89 ($. 70) 

Landsat Another poster suitable for display explains how Landsat 
works and depicts a Landsat satellite in orbit. A group of 
photographs taken by the satellite are presented and many of the uses 
for the data captured by Landsat are explained. This 32"x48" poster 
can be obtained by ordering NAS 1. 20: NF-80 ($1. 50) 

Apollo history A new book in the NASA History series relates the 
story of manned lunar spacecraft. This 500-plus page book, written by 
Courtney G. Brooks, James M. Grimwood, and Loyd s. Swenson, Jr., is a 
nostalgic trip for those who worked closely with the U.S. manned space 
exploration programs. It is also an excellent introduction into the 
program planning and management which went into this technological 
masterpiece. The book is richly illustrated and has a well-developed 
bibliography. This book can be obtained from the Government Printing 
Office only. Order NASA SP-4205 "Chariots for Apollo" ($9. 00) 
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This new-;---ETmonthly newsletter is for the informal exchange of information 
of interest to volcanologists and others fascinated by volcanoes. VN will 
publish virtually anything related to volcanism except research articles 
and reports of recent eruptions. VN does solicit comments, opinions, short 
reports, observations, requests, and other news related to volcanoes and 
the people who study them. Ehotographic reports of little-studied 
volcanoes are sought to illustrate the diversity of volcanic landforms and 
to supplement the descriptions in the Catalog £f Active Volcanoes. It will 
publish English abstracts of articles in Japanese and Russian journals of 
volcanology, book reviews, bibliographies, meeting notices, and other news 
of interest to volcanologists. The editor of this new publication is Chuck 
Wood supported by an editorial advisory group. Subscriptions are $6. 00 for 
one year (6 issues) plus $5 extra for airmail postage for foreign 
addresses. Checks for subscriptions should be mailed to C. A. Wood, PH 1, 
1220 Blair Mill Rd., Silver Spring, MD 20910 USA. Contributions and 
suggestions are solicited from those interested in participating in this 
international exchange of VOLCANO NEWS 

NEW MARS ATLAS 
A newset of 1: 2,000,000 maps is being prepared by the U. S. Geological 
Survey from Viking Orbiter images. Of 164 planned sheets, about a dozen 
have already been published. The maps, actually photomosaics, currently 
available include: 

I-1183 Coprates Southwest (MC-18 SW) 
I-1184 Coprates Southeast (MC-18 SE) 
I-1185 Memnonia Northeast (MC-16 NE) 
I-1186 Memnonia Northwest (MC-16 NW) 
I-1187 Memnonia Southeast (MC-16 SE) 
1-1188 Memnonia Southwest (MC-16 SW) 
1-1189 Phoenicis Lacus Southwest (MC-17 SW) 
I-1190 Phoenicis Lacus Southeast (MC-17 SE) 
I-1191 Argyre Northwest (MC-26 NW) 
I-1192 Argyre North Central (MC-26 N-C) 
I-1193 Argyre Northeast (MC-26 NE) 

The charts are available for $1. 25 each prepaid from Branch of 
Distribution, U. S. Geological Survey, at either 1200 s. Eads St., 
Arlington, VA 22202, or at Box 25286 Federal Center, Denver, CO 80225. 

PROCEED INGS CUMULAT IVE INDEX - 1970-1978 
The cumulative index to the Proceedings of the Lunar and Planetary Science 
Conferences, 1970-1978 has now been published. This index puts together 
the author, subject, sample number, and mission indices for the first 
through the ninth proceedings. In addition to the indices, the table of 
contents of each of the proceedings has been reproduced within this volume 
so that a quick reference from the index to the authors and title of a 
particular paper may be spot checked without actually going to the 
proceedings volumes themselves. This attractive book, compiled by Amanda 
R. Masterson, is now available from Pergamon Press, Maxwell House, 
Fairview Park, Elmsford, NY 10523 for $30.00. Denver, CO 80225. 
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METEOR--A CLASSROOM STUDY GUIDE 
t 

• 

1

1 

A classroom study guide designed to introduce the student to the basic 
facts about meteors, asteroids, and cornets in the most interesting and 
effective way, has been prepared by American International Films as an 
adjunct classroom project to the new movie METEOR. The Guide includes a 
PRETEST, a three-part information GUIDE, suggested ACTIVITIES AND PROJECTS, 
a POST-TEST, and a factual WALLSHEET suitable for bulletion board display. 
Permission is given by the producer to freely reproduce any of the material 
in the Guide. American International was assisted in the preparation of 
this guide by several individuals, scientists, educators, and 
establishments. To obtain a copy of this study guide send $5.00 to 
American International, 903 3 Wilshire Blvd., Beverly Hills, CA 90211. To 
obtain a copy of the Solar System Phenomena wall chart only send $1. 00 to 
the same address. 

- -

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + --------------------- - - --------------------
REMEMBER! The publications listed here are NOT available from the LPI. Please contact 
the source given with each item to obtain a copy. If you know of any new materials which 
could be useful to our readers, please send information about them to the Editor, this 
bulletin. Review of the items here does not constitute any endorsement of them by the 
Lunar and Planetary Institute. 
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CURRENT LUNAR AND PLANETARY BIBLIOGRAPHY (Continued from page 21) 

METEORITES {continued) 

SHJMA,M. t MUKAIAMA,S. + UKAtA,A. ( NAJlUNAL 
SCJlNC� MUSLUM, Ut:.�U•PAHK, iAlJ�•KU, JO�YU, 
110, JAPAN )t CHEMICAL C�MPus1r1uw, Pl:.1HULOL\ 

ANU MlNLHALU�t Uf rHt:. bHlhAYAMA CHUNUHllt, 
�UUNl1 IN ;stUbA¥AMA•MAGhJ, S/li�tlU•GUN, 
CIUHA•i<-�:N, JAPAN 

M�llUHlflC� YUL. 14, J17•JJO (1979) 

TAkLOH,S.K. t "ICLl:.NIIAIJ,S.M. t Htbt.Akt.:11 SCIIUOL, 
u� lAHIH SClt:.NCLS, AUSIRALIAN NAlJUNAL u�1v. 
CANHl:.kKA, AUSIHALIA J: Ctt�MICAL �lLAllUNSttlPS 
AkONG lkGHlll fl:.�, ZHA�ANShlNlft:.ci, AUSlHALASlAN 
JlKT11Lb ANU H�N�Uk• l�PACT GLASSlb 
GlOCHl�lCA ll cus�uCHlMlCA ACJA VUL. 43, 
1!:151•\::>b:> (197',1) 

-

... 
wouo,J.A. + MOTYL�wSKl,K. t 

HAMVAkU•S�IIHSONlAN Ct:Nftri tlJH AS1�UPH,SlCS, 
CA�BMllJG�,MA OllJ� J: MET�UMIJE k�S�AkCH 
kl:.YJl:.INS Jr G�Ul'HISIC::. ANI> SPACL l'tns1:.:s VIJI,. 
17, 91l•92� (1�19) 

ZAlKU•SKl,A. • bCHA�ftLR,0 0 A. Dl:.Pl. Ut 
EANfH AND SPACI:: SCll:.NC�S, 5UNY Af SJUNY BkUUK, 
SlONY dN�OK, �y 11794 J: Su�U�lLll� 0f NUUL� 
GASl:.S LN S�NP�N]lk�: lMPLlCAJlOWS fUM MlfLUH• 
11 JC NObl,£ GAS Al>lll\lOAtiCl:.S. t:Aril II ANI> t>LAr.t:l"ANY 

SCltNC� LE[l��s •oL. 4�. 141•1�4 

fHl�LEMA�t,,,f.•K. • AkNUUL�,M. t HJLLlbkANUf,�. 
l lhSJ lflJf �Uk Ktk,'lPHtSU,, Tt.CHN1SCl1t. tlU• 
CHSCHULL OAHMSlAUT ANU MAl•PLAN�•JNbllr�r �Uk 

PH�SlK UNO AbTkUPH¥SlK, fUHRlNbLR NI�� b, 
D-�ooo MU�CHk� 40, tEDt:.MAL MtPU�LIC Uf ��NMANV 
): M�l�OMlflC ANUMALILS t:Xl'LUSl•t ��UfkUN 
PROO SSJ '<G m tltLlUM•t'UHNiNG SHEl,LS 

--

ASTHUhlJMt AND ASfMUPHts1:s VUL. 74, 17!:l•lb!:l -
(1979) -
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International Union of Geodesy and Geophysics 
XVII General Assembly, Canberra, Australia 
U.S. participants may 
Contact: A. F. Spilhaus, Jr. 

American Geophysical Union 
2000 Florida Avenue NW 
Washington, DC 20009 

Others to respective national committees OR 
Executive Director 
Organizing Committee, IUGG 1979 
Australian Academy of Science 
P. O. Box 783 
Canberra City ACT 2601 Australia 

American Geophysical Union, Fall Meeting 
San Francisco, CA 
Contact: Meets AGU 

2000 Florida Avenue NW 
Washington, DC 20009 

DEADL INE - Abstracts due for XI Lunar and 
Planetary Science Conference. For forms 
and information contact: 

Publications Office 
Lunar and Planetary Institute 

Planetary Geology Principal Investigators' 
Meeting, Arizona State University. 
Contact: Dr. Joseph Boyce 

NASA Headquarters 
Code: SL-4 
Washington, DC 20546 

Isotope Anomalies and Super Heavy 
Elements in the Early Solar System, 
Royal Astronomical Society, London. 
Contact: Prof. s. K. Runcorn 
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Dept. of Physics 
The University 
Newcastle-upon-Tyne 
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February 27-29 

March 17-21 

April 21 

April 22-25 

LPIB No. 21 

3rd Annual Conference on the Physics of the 
Jovian Magnetosphere, Rice University, 
Houston, TX. 
Contact: T.W. Hill 

XI LUNAR 
Houston� 
Contact: 

Dept. of Space Physics & Astronomy 
Rice University 
Houston, TX 77001 

& PLANETARY SCIENCE CONFERENCE 
TX 
Symposia Office 
Lunar and Planetary Institute 

DEADLINE for Submission of Papers 
to the 11th PROCEEDINGS 

1980 Satellite Power Systems, 
Program Review and Symposium 
Lincoln, Nebraska 
Contact: David L. Christensen 

Johnson Environmental & 
Energy Center 

University of Alabama 
P. o. Box 1247 
Huntsville, AL 35807 
Phone: ( 205) 895-6257 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
peace peace peace peace peace peace peace peace peace peace peace peace peace peace peace 

I// 
-----------
�-
�\\'" 

HAPPY HOLIDAY 

The entire staff of th e Lunar and Planetary Institut e  
ext ends a wish for a happy holiday season and a 
peaceful and prosperous N ew Y ear to all our community 
. . ..  the  scientists, th e educators, the students, and 
the fri ends of space. May this new decade usner in 
another land-mark period for our ventures into space. 

the editor> 

===: ===;:================================================================================= 



LPIB NO. 2 1  Page 15 

LUNAR AND PLANETARY BIBLIOGRAPHY. 

CU�RENT ARTICLES RECEIVED IN THE LPI L IBRARY SEPTEMRER-NOVEMBER 1979. ADDRF�� n� F IRST 

AUTHOR rs GIVEN, CONTACT THE AUTHOR OR YOUR LOCAL LIBRARY FOR COPY OR REPRINT. 

MOON , MOTION, DVNAMICS, r.RAVITY FI ELDS 

H�NRARU,J. l UEPT. Of MA rHEMAilCS, fACULfES 
UNlVEHSltAlHES OE NAMUR, H•SOOO NAMUk, bELGl• 
UUE ) I  A NEW SULUTIUN TO THE MA1N PRU�LEM U� 
l,UNAk fHEURY 
CELESflAL MECHANICS YUL. 19, JJ /•J�5 l l919)  

kJGNAHU,f. l C.� ,H.�.A .  GRASSE, fkANCE ) I  lHE 
EVULUTlU� Of tHE LUNAR Ok8ll H�V1S11EU, 1 
THE MOON ANU TH� PLANETS VOL. JO,  JO!•ll� 
( 1919)  

WlLLlAMS,8,G.  ( UNlVEHSlTY Of fEXAS, AUSTIN, 
TEXAS u. s.A.  ) :  A NOIE ON  THE LlMlTS UF StA• 
81Llf�  fJR fHl HESTk1CIED PkObLEM Of IHkEE HO• 
DIES AS APPLlEU ru THE SUN•EAHfH•MOUN S�STlM 
CELES flAL MECHANICS VUL, 1 9, J�l•J58 (l919J 

MOON , PHYSICAL STRUCTU�E; THERMAL STRESS H ISTORY 

CASSEN,P. ♦ HEYNOLOS,H.1 ,  ♦ GHAilANl,t . t 
SUMMEHS,A, ♦ MCNELLIS,J, t bLALOCK,L, l 
THEUREIICAL PLAN�TAkY STUUJES bKANCH, AMEi 
kE5EAkCH Ct:NTt:H, NASA, MUff&TT � lELd, CA 
94035, u.s.A. J :  CONVECTION ANO LUNAH THEH• 
MAL HlS fOHY 
PHYSlCS OF THt: EARtH ANO PLAN�TAHk JNTt:RIUHS 
YUL, 1 9, l&J•l9b ( 1 9 /9 )  

(;ANGl,A,t' , ♦ YEh,T,t:,  ( DEPT. Of' <it:Ui'HYSlCS, 
TEXAS A M UN1Y ,, CULLEGE STATION, TX u.s.A.  
> I  VlsLOCHt StlWCfUlli, Ut' 'rHt: SHALL011 LUNAR 
CRUST 
THE MUON ANU tHE PLANETS VOL, �O, 4J9•4b¥ 
l l  9 79 )  

HOHEUT,G, P ,  ( PHYSICS Ot:PAHTMtN r ,  UNlYERSlfATt:A 
CLUJ, RUMANlA ) I  EARLY COLLlSlUNAL HEAflNG or 
THE IWOh 
fHE MOON AND THt: PLANt:TS VOL. 20, �41•249 
(1979)  

TA:tLDR,s.R.  Rt::St;.U(CH SCHOOL o• t:ARl'H SCl• 
ENCES, AUSfRALlAN NATIONAL UNIV,, CANBt:RkA, 
AUSTRALIA ) I  STRUCTURE ANO t:VULUTlUN or fHE 
MOON 
NAIURE VOL, 28 1, 105• 1 1 0  (1979) 

MOON , MO��HOLor-v, STRATlr.RAPHY, MA0P INt. 

ASAAD,A,s .  ♦ Ml�HAIL,J.s. ( HEL�AN INST. OF 
ASTkUNUMY GEOPHtSI:s, ACAD. or SClENTltJC 
Ht:St:AHCH TECHNOLOGY, EGkPT J I  LUNAR WORK 
CARHlED our At KUTTAHlA oaSERVATURY 
THE MOON ANO THE PLANLf$ VOL. 20, l�l•l5� 
( l979J  

G1rroRD,A.� .  + MAX�ELL,T.A.  + EL•BAZ,r. < NA• 
TIONAL AIR SPACt: MUSEUM, SMITHSONIAN lNSTlTU• 
l lUN, •ASHlNGtON, o .c ., u .s .A .  ) I  GEOLOGY Of 
tHE fAHSlOt: CkATEk Nt;CHO 
THE MOON ANO THE PLANETS VOL, 21, 25•42 
( 1979)  

I\UVAlt�SKY,J . l CLN fkl:. U ' ElUOt;b E l  UE HE• 
t;t AS1HUNOM HWES , 
StL�NUOt:SlC wUHK JN 

CHE�Ch�S Gt;UUlHAMlUUtb 
GRASSE, t HANCE ) I  CUHkENt 
fkANCt: 
THI:. MOON ANO rHt; PLANETS 
(19"/9)  

YUL, 

MAMAKOV,A, S ,  ( ENGELHARUT ASTHOhOMlCAL UBSl:.HYA• 
·ruHV . I\A.ZAH, u.s.s.H.  ) : S'l'STl!:M ut SELlNU­
OEtlC COORDINATES BASEO ON Hl:.LlUME1kJC UBSl:.k• 
VA.TlUhS Jf IHI:. MUUN At KAZAN 
THE MOON ANU 'JHt; l'LANEfS YUL,  'H, 19•;,,!J 
( 1919)  

MEYER,P. Ct:N1RE D ' ETUDES ET OE kECHt:HCHt:S GE• 
ODVNAHlUUKS �T ASTRUNUMlUUt;S, GRAbSt;, ► HANCE 
) I  ( f k )  OEfl:.kMlNAfJUN OU bORU LUNA1RI:. A 

L ' AlOE OU MUCkUUENSJfUMEtRt; 01:. L 1UBSt;kVATUlRE 
DE NlCE 
fHE MUUN ANO fHt; PLANl!:TS YUL■ 20, lb9• 1 / J  
(14'79)  

ST.CLAlk,J0 H0 ♦ CAkOEk,k, w ,  t SCHlMl:.HMAN,L.A .  
U .S ,  OEYENSt MAPPlN<i AGENC1, ALHUSPA.CE 

CLN1Ek, sr. LOUIS, MO, u.s.A.  J I  UNlTEO 
S1A1'LS LUNAH MAPPlNC.-A BASlS YUH ANO RLSUL-1· ur 
PIWJl:.Cl APULLU 
THt: MOON ANO fHt: PLANl:.tS �UL■ 20, 1 27•148 

( 1 97 9 )  

SEJTLt,M. ♦ CINTALA,M , J .  ♦ HEAU,J.w. OtPr. 
or Gt;I LOGlCAL SCit;NCtS, aHOIIN UNIV., PHOVl•  
DENCE, R . 1 ., u ,s.A.  J I  EMPLACl:.Ht:NT ut 
fAHRENhLlT CRAll:.H EJECTA. Al THE LUNA•24 SITE 
fHt: MOUN ANO IHI:. PLANt;TS VOL, lO, �ijl•300 
( 1979)  

THOMPSON,t, w .  l PLANE1ARY SCIENCE INST,, PA• 
SADtNA, CA u .s .A .  ) I  A REYlEw ur l:.AkTH•bASl:.D 
kAUAR MAPPING 0� THt: MUUN 
JHE MOON AND JH� PLANETS VOL. JO, 1 79•198 
(1979)  

�ElHEk,TH. ( U8SERVAT01RE Ol PARlS, FRA�CE J :  
(t R )  CARfOGRAPHlt: DES REGIONS MARGlNALt:S Ot: �A 
LUNE 

JHE MUON ANO THE PLANElS VOL. 20, l 57•1b2 

( 1979}  

�ElMtR,tH. ( oastRVATUlHE DE PARIS, rHANCE ) I  
(FR) CARrE DE LA LUNt: OE J, D ,  CASSlNl 
THt: MOON ANO THE PLANEtS VOL, 20, 1 t1J•lb7 
(1979)  

MOON , CHEMICAL COMPOS IT ION, PETROLOGY 

ANOEkS,E. ( ENRICO FERMI INST, OEPT. OF 
CHEMlSJRt, UNlV ,  Of CH1CAG0, CHICAGO, IL 
u .s ,A,  ) I  PROCRUSTEAN SCIENCE& INDIGENOUS 
SlOEROPHlLES lN CHE LUNAR HlGHLANDS, ACCORDING 
ro DELANO AND HlNGWOOO 
THE MUON ANO TH� PLANETS VUL, 20, �19•2J9 
( 1979)  
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MOON, CHEMICAL COMPOSITION, PETROLOGY CONT, 

�USwAMl , J . ij ,  ♦ LAL,U, i HAU , M . N ,  t 
Y t�kAT�SAN , r, � .  t PHI SICAb k�StAkCH LA� , ,  AH• 
MEOAHAU JYO 009, lNUlA J :  UEl'OS111UNAL H1S1U• 
kW 0� LUNA l4 URILL COHI:. Sijll  SAMPLl:.S 
tAHTH PLAN�1Akk SCltN:t Ll:.tll:.kS VOL, 4 4 ,  
J,!I-JJ4 ( 19 /9)  

LA�UTKA , r. : .  t VANIMA" , u , 1 ,  t l'AP1 �£ , J , J .  l 
UtP1, Jf �AkfH SPA:£ SC1 £NCl:.S, St A l t  UN I V ,  
Vf NtW tJHK, �fUNk �kU0K, NtW W UHK 1 1 7 94 ) I  
l HE APOLLO 1 7  OklLL CUHt: CUMPAHA1 1 V I:. MODAL 
PtlHULuGi ANU l'HAsg CHtMlSTRY u� THt >10 M I L• 
LlMlCkUN ANO lO M 1 LLlM1CkUN SOI L  �HACI I UNS 
GtUPHkSl:AL ktStAkCH LttftkS Y UL,  b ,  �OJ•�Ob 
( 1 '17 9 )  

MAkV I N , u , � .  • �ASSON , J . T .  l 
HAk�AHU•SMlTHSUNlAN CtNlt� FUR ASlkOPHtSICS, 
CAM�klO��,MA 0�1J8 ) :  1:.�IHATtkktSTklAL SAM• 
l'Ll:.S: P�OGklSS ANU PkJSPlCTS 
G£U1 1 MtS YUL, , 4 ( l � J  ii•iY l 1 9 / � )  

l'AU 1 A , J ,  r.  ♦ RACl , M , N ,  ♦ Vl:.10,ATl:.SAN , 1< ,  
SJCAL l<l:.SEAkCH LoAHUHAIUkY ,  AHMl:.OAbAD, 
CU&MUGtNlC ANO lkAPP�U kAkl:. �ASES l N  
URJLL CURE SAMPLt.S 
1 Ht MOUN ANO THI:. PLANLTS YUL, io ,  
( l Y /!I )  

( PHV-
1 ND1A  ) :  

LUNA•24 

SUJ<l<UV , U.1 .A,  ♦ fU>OSEle:Y ,G,A,  kEGOLl'l'HlC RAOl• 
OACTl Y l f t  IN fHE MAk£ CklSlUM 
CUSMlC HtSl:.ARCH YUL. 1 1 ,  88-Y4 ( I Y 7 S )  

IIAl<Nl:.H , H , O ,  • ') A I Lllk ,� .J .  ♦ llil:.NfwOH'l H , s,J.  • 
HUSS , G , 1< ,  ♦ MAN&kER , w . L ,  ♦ l'LANNt.k , H . N .  ♦ 
SAYEJe:U,� ,A .  t KtlL , K ,  ( UNlV ,  Ot Ntil MEXICO 
INST, Jf MEfl:.UklTlCS,  ALHUOUl:.HQUE ,  NM 8 7 1 J l  
) I  ELl:.CfRUN MlCHUPRUd� A�ALYSES u r  �LASSl:.S 
� HUM APULLU 1 /  RA�l:. SAMPLI:. bkECClAS ANO APULLU 
1 1  UklLL :OHE 
UNl Y�kS l f I  0� Nl:.il M�&JCU INST, Ut Ml:.fEOHl-
flCS, Sl'EClAL !'Vb .  NU, iu. PP. io ( 1 9 / 9 )  

MOON, ELECTRO�AC-NET I C  P�OPERT I ES 

HAlLl:. I , M , E, t COOKl,; , J . A ,  ( 01:.Pl' , Ut AS fRUNU• 
M Y ,  U N l Y , ,  ur EOlN8UkGH, bLACKfORU HlLL,  t.DlN• 
bUHGH, EHY JHJ 0 J I  CARSON IN THI:. LUNAR kl:.• 
GULlTH AS A POSSldLE CLUI:. tu THt NAlUJ<E Ot lN• 
TEHSfl:.LLAk GRAlNS? 
ObSEHV A fORY YUL, 9 9 ( 1 02�)  l0-11  ( 1 Y7 9 )  

UAILV , il , U ,  ♦ U Y A L , 1' ,  ( £IRING R�Sl:.AkCH lhST , ,  
PHOVO, OfAH ij•bot ) I  �AGNl:.TOMle:ft.R UAl A Ekl<URS 
AND LUNAR JNOUCflUN sruo1�s 
JOUkNAL or Gt.UPHYSI:AL k(Sl:.AKCH VOL, ti 4 ,  
J J 1 3• l 32b I 1979)  

MOON,  RADIATION; OPT I CAL, THERMAL ?�OPERTIES 

AklMO V , L . A ,  ( KHAk 1 KUV srATE UNIV.  U�Sk ) :  UN 
1HE bkl.HfNESS OJSfKlBUTIONS UVtH THE LUNAk 
AND PLANffAHt OlbKS 
SOVILT ASf�UNOMW VUL, 2 J ,  2Jl •2J� ( 1 �79)  

MlKHA l L , J , S ,  l Ht:LWAN lNSI,  Uf ASlkUNOMY G�O­
PHYSJCS, CAJRO, £GYP! ) :  Tt.Lle:SCUPlC l NVESTJ• 
GATlON Of k�LA fJVt: SPECfRAL HLFLECT J V l ft Uf 
MARE GKOUNUS or LU�Ak SURrACE 
THE MOUN ANO THE PLANETS VOL, 20 ,  199-2 1 0  
( 1 97 9 )  

-

MOON, GENERAL REVI EWS 

MARVlN ,U ,B,  ( HAHVAkU•SMl fHSONlAN Ct.Nltk FOH 
ASTHOPH lSlC:>, CAMl!HJI/GI:., MA J I  LUUl\lNG l!AC� 
UN 'l'HI:. APOLLO PkUGKAM 
SMJTHSUNIAN INST, ktS�AkCH kt�OHTb NU, Jb, 
6•7 t l 9 / 'l )  

NAUGLE, J , t, ,  ( NAflUNA� AtHONAUTICS �PACt AU-
MlN . ,  WASHlNGION , u , c . ,  u .s,A.  J I  THE NASA 
SPACt. PHJGHAM 
1 Ht MOUN AND fHl:. PLANtf� VUL, 20 ,  10�•J l6 
( 197'1)  

PAG£ ,T,  ( NASA JUHNSUN SPACt. CENft.H , HOUSTON, 
rx 7 70�ij l :  APOLLO kEMt.Hbt.Rt.U: CUNft.Hle:NCI:. 
NUTtS Y kUM HOUSTON 
SKY TELESCOPt. V�L,  � s ,  2b•29 ( 1 97 9 )  

PLANETS, (RE�ERENCES T O  MORE THAN ONE PLANET) 

AHKANl •HAM£U , J ,  ( UEl'I, Of i,;A�tH PLANETARY 
SC lt:NCLS, MASSACHUSETlS lNST, c,�· Tt.CH, • CAM­
BHlVGI:., 4A u , s , A. ) :  UN fHE t,f � ECTS Ut 
HJGHl:.k :uNVtCTlUN MOUES UN THE Tttt,k�AL t.VOLU• 
flON UF SMALL PLANt:tAHt BUDlt.S 
JHE MUON AND tHE PLANETS vu�.  20, 397-41) 
( 1 9 1'1 )  

CLUUTlt.k,P.A,  t OAN lle:LL , H , E , ,JR,  l OtPT, Ut 
SPACt. PHtSlCS ASTkONUMl ,  kJCE UN ! � . ,  HOUSlON, 
rx. 77001 , u . s . A .  , :  AN Etl:.C fkUDWNAMlC MU• 
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