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12th LUNAR AND PLANETARY 
SCIENCE CONFERENCE 

15-20 MARCH 1981 

The TWELFTH LUNAR AND PLANETARY SCIENCE 
CONFERENCE will begin Sunday, March 15 at 6:00 
p.m. with registration and an open house at the Lunar 
and Planetary Institute. A shuttle bus will run between 
NASA area hotels and the LPI from 5:45 to 9:30 p.m. 
Registration will continue throughout the conference 
at the Gilruth Center at JSC. For the first time, all 
conference activities, technical sessions, exhibits, etc., 
unless otherwise listed will be at the Gilruth Center. 

From a total of 434 abstracts accepted for publication 
in Lunar and Planetary Science XII, the Program 
Committee has constructed twenty-three sessions for 
a total of 272 oral presentations. Sessions were con• 
structed based on the comparison of author-submitted 
key-words with logical subject "trees", which identi­
fied broader subject topical areas. It is likely that some 
of the former topical interests will re-appear, but this 
new method should provide greater visibility to new 
areas of interest than was available previously. 

The preliminary program included in this issue reflects 
plans for the Conference as they exist on 6 February. 
Minor changes may yet occur before the Conference 
itself. Indexes to the speakers and to the authors of 
papers in the oral technical sessions will be found 
following the daily schedules. (See Appendix to this 
Bulletin) 

Some CONFERENCE HIGHLIGHTS this year include: 
Posters entered in the Technical Poster Session 

will be on display each day of the Conference. A 

preliminary list of the ten poster exhibits now 
scheduled is included at the end of the author 
index. 

FEBRUARY 1981 

Wednesday afternoon has been reserved for 
Special Topical Symposia. At press date, a work­
shop on Early Crustal Genesis and a workshop on 
Utilization of Non-Terrestrial Resources for Space 
Exploration and Exploitation are scheduled. 

On Tuesday evening at 8:00 p.m., a Public Forum 
on the Voyager Encounter at Saturn will be held 
in the Building 2 Auditorium. Members of the 
Voyager-Saturn team will present some of the 
results of the mission. The talks will include slides 
and computer-enhanced films of the encounter. 

Wednesday evening will be the kick-off of the 
annual LPI Chili Cook-off. Approximately 20 
teams from various universities and government 
centers will be competing for top honors of "best 
chili". Tickets for the Cook-off and BBQ dinner 
will be on sale at the registration desk until Tues­
day noon, March 18. Cost of the evening will be 
$10-12 per person . .. beer included. 

The JSC Astronomer's Brownbag Luncheon Club 
will present "The Case for Man-on-Mars by 1999" 
by James Oberg. The meeting will be at noon in 
the Building 31 Conference Room. It will last 
about an hour. Bring your lunch and brown bag it. 
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The summary session has been eliminated again this 
year in favor of an extra technical session. Publication 
of the summaries is scheduled for a summer issue of 
Geotimes, probably the June issue. 

Advance sets of the Abstract volumes will be mailed to 
participating Pl's and to first authors of independent 
papers at the end of February. The final sets will be 
available to registrants at the Conference. Copies will 
also be available after the Conference by mail. L&PS 
XII will be $2.00 U.S.: Foreign: Air printed matter 
$37 .50; surface $9.00. To order a set of 12th Confer­
ence Abstracts, send check or money order made out 
to Lunar and Planetary Institute, to the Library/Infor­
mation Center at the LPI. 

PRELIMINARY PROGRAM INDEX 
BULLETIN APPENDIX 
Sessions 
Posters 
Author Index 
Speaker Index 

THE FLIGHT OF COLUMBIA 

by James E. Oberg 

p. i-xiii 
p. xiv 

p. xv-xxiii 
p. xxiv-xxvii 

Watching the upcoming Space Shuttle orbital mission 
can be far more interesting than some recent news­
paper stories might lead you to believe. The mission is, 
in fact, one of genuine space drama, not a ho-hum 
revival of manned spaceflight. 

That's because Columbia will usher in a new era in 
space-vehicle design. The first flight is extremely 
complex and difficult (as evidenced by the two-year 
delay). The technological challenges have probably 
been at least as difficult as those involved with the 
Apollo moon landings a decade ago. Today it only 
fooks easy- and it is the fervent wish of space engi­
neers that the entire two-day flight will appear to be 
boring. Excitement usually means surprises, and sur­
prises usually mean trouble. 

To help you to fully appreciate the demands and 
hoped-for successes for the Space Shuttle, I've com­
piled a list of ten events that represent critical phases 
during the mission: 
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1. Ignition and Lift-Off. This phase is always 
tense, but especially this time, since the Space Shuttle 
will experience new stresses as the unbalanced 
engines three liquid and two solid- each strain 
upward, seeking mechanical equilibrium within the 
spaceship's structure. Once Columbia clears the tower, 
we can all breathe easier. 

2.  SRB Sep. The twin parallel-staged solid rocket 
boosters burn out and fall away two minutes after lift­
off. Since there's no way to turn them off once they 
ignite, they have to burn out almost simultaneously, or 
else there will be a tremendous off-center thrust vector 
that could tumble the vehicle (and by now the ship is 
much too high for the crew to bail out successfully). 
Parallel-staged solid boosters have always worked 
perfectly in the Titan-3 series (they helped launch the 
Voyager probes), but these SRB's are much bigger. 

3 . ET Sep. The giant external tank with the liquid­
oxygen and liquid-hydrogen propellants (the world's 
largest th row a way soft-drink can) is discarded seconds 
after the Columbia's three main engines cut off, about 
nine minutes into the flight. This separation of the two 
side-by-side giants- the external tank and the Columbia­
is done very carefully, since recontact could damage 
the spaceship's thermal tiles and doom the astronauts. 
The tank's motion could be complicated by venting 
propellants, but after a minute or so the Columbia will 
be at a safe distance. 
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4. OMS Burn. The spaceship is still not in a stable 
orbit (together with the external tank, it is headed for a 
ballistic impact in the far southern Indian Ocean), so 
two auxiliary engines that comprise the OMS or orbital 
maneuvering system, must be fired twice in the next 30 
minutes to raise the orbit to about 135 miles. These 
engines and propellant feed systems are brand-new, 
even revolutionary, in their design- and they're crucial. 

5. OPS Transition. The Columbia's computerized 
flight-control system uses an autopilot of such com­
plexity that the spacecraft's computer can only hold 
enough instructions for a few mission phases at a time. 
An hour after launch the next set has to be transferred 
from a magnetic-tape unit before the new operational 
phase can begin- otherwise, backup systems must 
be activated, and the mission would be in doubt. 

6. Door Operations. Opening the payload bay doors 
so that cargo can be released or instruments exposed 
to space will be crucial on operational flights. But it's 
also critical to expose the thermal radiators that 
"dump" the spaceship's excess heat from its electronic 
equipment. Therefore, the doors must open if the flight 
is to continue, and later they must close and latch 
securely if the ship is to survive the stresses of atmos­
pheric reentry. 

7. APU Start. Before returning to Earth, the astro­
nauts must activate the hydraulic pressure system that 
drives the aerodynamic control flaps on the wings, tail, 
and back end of the fuselage. There are three auxiliary 
power units (APUs) for this purpose: without them, the 
spaceship would tumble out of control in the air and 
disintegrate- and it would happen at too great an 
altitude to utilize the ejection seats. 

8. Deorbit Burn. Using the orbital-maneuvering­
system engines (or, in an emergency, four smaller 
reaction-control-system engines hooked up to the 
OMS fuel tanks). the spaceship slows its velocity by 
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about 1 percent, dipping down into the atmosphere 
where air drag does the rest of the deceleration. If the 
pointing and firing of these rockets is not absolutely 
precise, the Columbia may miss its landing strip. 

9. Hypersonic Regime. The winged spaceship 
glides back into the atmosphere at Mach 25, controlled 
by a combinatin of aerodynamic flaps and directional 
rockets. As the velocity drops, the flight-control char­
acteristics of the airflow change markedly. The com­
puter autopilot, unaccustomed to these laws of aero­
dynamics, must anticipate and react to them. 

10. TAEM. The terminal-area-energy-manage­
ment phase involves the final approach to the runway, 
as the winged Columbia husbands its momentum 
carefully to allow it to reach the end of the runway just 
when it can fly no further. Beyond this point in the 
flight, drop tests of the Enterprise Space Shuttle in 
1977 showed that the actual touchdown is very straight­
forward- for a space mission! 

-- -- -------/// \�--...;:: ::-- --- ·-­
� ---3,.,. 

In the final seconds of the flight, two sensors on 
Columbia's main landing gear will transmit the signal 
"weight-on-wheels," followed a few seconds later by a 
third sensor's report "weight-on-nose-gear." And so 
ends the first reusable-spacecraft mission. 

Copyrighted 1981 by J. Oberg 
All rights reserved. 

James Oberg is a computer expert at NASA's 
Mission Control in Houston. He is also a prolific 
author on spaceflight and astronomy topics and 
is regarded as one of the West's leading authori­
ties on the Soviet and Chinese space programs. 
All opinions expressed are based on his own per­
sonal research and analysis and cannot be construed 
to reflect NASA policy. 
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HAROLD CLAYTON UREY 

1893-1981 

�r. Urey .••• Nobel prize winuer ••• tea.c6er ••• c6emi$t ••• 
founber of moberu lunar science. 

A brilliantly innovative scienfi$t ••• a Mibwestern patriot. 
Sometimes $tubborn, petulant anb fractiou$ ••••• 
usually genial, fonb of garbening anb notoriously 

absent-minbeb •.•.• 
pO$$essing au increbible capacity for scientific concentration 
.•••. remembereb by many •• , ••. 

If t6e fire of grief gave off smoke, 
t6e wortb woulb be plungeb into bnrkne$s. 

(Near !astern nroverb) 
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AGU SPECIAL SESSIONS PLANNED 

The Planetology Section of the American Geophysical 
Union is sponsoring a number of special sessions at 
the Spring Meeting to be held May 25-29 in Baltimore, 
Maryland. 

Geologic Processes on I.; Planetary Bodies 
Organized by E. M. Parmentier, Brown Uni­
versity 

The session will deal primarily, but not 
exclusively, with the Jovian satellites, Europa, 
Callisto and Ganymede. The submission of 
abstracts on geological characteristics and 
physical processes of surface and interior 
evolution are invited. Co-sponsor of the 
session is the Tectonophysics Section of 
AGU. 

Pre-Cambrian Evolution of the Earth 
Organized byF. Richter, UniversityofChicago, 
and K. Burke, SUNY-Albany 

The purposes of the session are to bring 
together workers in fields that bear on the 
development of the Earth as a physical and 
chemical system, and to integrate the ideas 
and data on terrestrial evolution from both 
comparative planetology and earth-oriented 
approaches. The subject matter will include 
accretion and initial chemical segregation, 
thermal development, chemical and isotopic 
evolution, and development of the atmos­
phere. Some papers will be invited but con­
tributed papers are most welcome. This 
session is co-sponsored by the Volcanol­
ogy, Geochemistry and Petrology Section 
of AGU. 

Tectonics of Venus and Earth: a Comparison 
Organized by J.W. Head, Brown University 

The recent Pioneer mission to Venus has 
provided global information on the topo­
graphy of Earth's twin planet and data on its 
gravity and magnetic fields. A special ses­
sion will be held emphasizing characteriza­
tion of Venus and comparison to Earth. 
Specific emphasis will be on description, 
comparison, and interpretation of surface 
topography, lithospheric structure and evo­
lution, thermal models, and gravity and 
magnetic fields. The session co-sponsors 
are Tectonophysics and Geodesy Sections. 

To participate in these sessions or to obtain additional 
information, contact the organizers. Deadline for abstracts 
is 4 March 1981. 
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CONFERENCES ON REMOTE SENSING 

PROGRAMS ANNOUNCED 

As part of the expanding dialogue taking place 
between NOAA and non-Federal users of remotely 
sensed land data, NOAA will host a series of one-day 
conferences in Spring 1981. NOAA, as manager of U.S. 
civil operational earth remote sensing satellite activi­
ties, is developing an operational land program for the 
1980's and beyond. The purpose of these conferences 
is to help NOAA achieve an operational land system as 
responsive to the needs of non-Federal users as tech­
nology and available resources will allow. 

During the conferences, NOAA will report on the 
status of current and projected operational land sys­
tem activities. Some product line and service function 
options that are possible under the initial operational 
system, which will be based on Landsat-D technology, 
will be described. NOAA strongly desires to obtain the 
reactions of non-Federal users to these topics. The 
objective of the conferences is dialogue, however, and 
the major portion of the program will be reserved for 
this purpose. 

Some of the conference locations and dates are: 
Atlanta, Georgia 
March 23, 1981 

Monterey, California 
April 2, 1981 

Austin, Texas 
April 28-29 

West Lafayette, Indiana 
May 21, 1981 

Inquiries concerning the conferences should be 
directed to: 

METRICS, INC. 
290 Interstate North 
Suite 116 
Atlanta GA 30339 

= -
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IAU COLLOQUIUM PLANNED 

High-Precision Earth Rotation and Earth-Moon 
Dynamics: Lunar Distances and Related Observations 
will be the topic of an lnternaUonal Astronomical 
Union Colloquium No. 63 to be held in Grasse, France, 
22-27 May 1981, co-sponsored by ICSU Committee on 
Space Research (COSPAR) and International Associ­
ation of Geodesy/lUGG. 

The dynamics of the Earth-Moon system, in which 
there are strong interactions between orbital, rota­
tional and deformational motions, has provided many 
clues to the understanding of solar system physics and 
astronomy. In this context, the study of the rotation of 
Earth represents a major interface between astronomy 
and geophysics, and several new "space-age" observ­
ing techniques are being applied to this problem. The 
IAU Colloquium was originaHy conceived in the frame­
work of the Lunar-Laser program ER OLD (Earth Rota­
tion from Lunar Distances). but the scientific scope is 
enlarged beyond Earth rotaHon, due to the many 
astronomical and geophysical implications of the sub­
ject. The topical coverage is intended to include all 
relevant aspects of high-precision Earth-Moon dynam­
ics. theoretical as well as observational results, includ­
ing: 

•Observational determination of Earth rotation 
from Lunar-Laser ranging and comparisons with 
other high-precision techniques; 
•New developments in the dynamics of the 

Earth-Moon system (orbital and rotational 
motions); 
•Geophys1cal and selenophysical interactions 

with the orbits and rotations of Earth and Moon 
(gravity fields, tide models, dissipation, etc.); 
•Relativistic influences in the Earth-Moon system. 

The basic program is strictly oriented to scientific 
applications and results. However, it will follow imme­
diately the first technical workshop on the operational 
aspects of the short observing campaign of the pro­
gram MERIT (MonHoring of Earth Rotation and Inter­
comparisons of Techniques); a joint session of this 
Workshop and the Colloquium will take place on 22 
May 1981, for topics of common interest. including any 
initial scientific results from the MERIT short campaign. 

The Call for Papers and supplementary information 
will be issued later this year.. Attendance is limited both 
for topical and logistic considerations, to invited par­
ticipants. Further details and application forms may be 
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obtained by contacting the principal organizer: 
Dr. 0. Calame 
CERGA 
Av Nicolas Copernic 
06130 GRASSE, F.rance 

The MERIT Workshop is being organized separately 
by Dr. G. A. Wilkins. Royal Greenwich Observatory, 
England, who should be contacted tor relevant informa­
tion. 

THIRD INTERNATIONAL COLLOQUIUM ON 

MARS 

The Jet Propulsion Laboratory and the California Insti­
tute of Technology will host the Third International· 
Colloquium on Mars in Pasadena, California, from 
August 31 to September 2, 1981. Cosponsors are the 
National Aeronautics and Space Administration, the 
Lunar and Planetary Institute, and the Division for 
Planetary Sciences of the American Astronomical 
Society. 

The first such colloquium was held in 1973 after the 
conclusion of the American and Russian Mars mis­
sions of 1971-1972, and the second was in 1979. The 
four-year acquisition of Mars data by the Viking mis­
sion has resulted in a large body of information that is 
being processed, analyzed, and interpreted by scient­
ists around the world. This colloquium will provide an 
opportunity for planetary scientists to discuss their 
results and their ideas in the context of the major scien­
tific questions about Mars. 

Announcements will be sent to all scientists who are 
known to be active in planetary investigations. The 
organizing committee includes Arden L. Albee, 
Raymond E_ Arvidson, Joseph M. Boyce, Donald L. 
Devincenzi, Fraser P. Fanale, Ronald Greeley, Garry E. 
Hunt, Thomas 8. McCord, Robert E, Murphy, Roger J. 
Phillips, James B. Pollack, Conway W. Snyder, and 
Joseph Veverka. Abstracts will be due at the Lunar and 
Planetary Institute, Publications Office by 1 June 1981. 
Information on the agenda of the colloquium will be 
published in July. 

Requests for further information should be addressed 
to Conway W. Snyder, Jet Propulsion Laboratory, 
Pasadena CA 91109. 

. 
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VI ERMA 

The topic of the Sixth European Regional Meeting in 
Astronomy (VI ERMA) will be SUN AND PLANETARY 
SYSTEM. This meeting, sponsored by the Interna­
tional Astronomical Union, International Union of 
Geodesy and Geophysics, and European Physical 
Society, organized by the Union of Societies of Mathe­
maticians, Physicists and Astronomers of Yugoslavia, 
will be held ln Dubrovnik, Yugoslavia, on October 19-
23, 1981. 

Four sections and their organizers are: 
Section I Sun from the Astronomical and Physical 

Points of View: V.A. Krat, G. Marx, J.C. Pecker 
(main organizer) 

Section II Astronomical, Geophysical and Geodetic 
Problems Related to the Earth; H. Kautzleben, J. 
Kovalevsky (main organizer), P. Melchior 

Section Ill Physics of Planets, Comets, Minor Planets, 
Satellites, and Interplanetary Medium; H. Alfven, 
H. Haupt, Z. Kopal (main organizer) 

Section I V  Motions in the Planetary System; L. Kresak 
(main organizer} P.J. Message, G. Sitarski. 

Special Session Workshop "Three-dimensional 
Refraction": G. Teleki (main organizer), E. Tengstrom. 

For additional information contact G. Teleki (or 
I. Pakvor or Z. Knezevic}, Astronomical Observatory, 
Volgina 7, 11050 Belgrade, Yugoslavia. 

McGETCHIN VOLCANO FUND: 

OPPORTUNITY FOR SUMMER STUDY 

The McGetchin Volcano Fund has been established 
( 1) to allow special projects in volcanology to be 
pursued by undergraduate or graduate students not 
involved in Ph.D. thesis research, and (2) to encourage 
McGetchin enthusiasm to be developed by active 
(field) participation in research. 

Applications are invited for this first year's program of 
summer study. Applicants should submit or have sent 
(a) a brief description of the project, (b) a letter of 
evaluation of, and concurrence with the project, by a 
supervising sponsor from a research institution (e.g., 
faculty), (c) two letters of technical or scholastic refer­
ence, and (d) an up-to-date academic transcript and 
resume. 
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The project description should include such informa­
tion as approach, significance, location, duration, and 
itemized budget of the support requested. The research 
relation between the student and sponsor should be 
defined. Topics in volcano logy are non-restrictive but 
should emphasize participation. The proposal should 
be limited to no more than four pages. A report dis­
cussing the outcome or direction of the project will be 
required at the end of the project. Funding limitation 
tor each project this summer is likely to be between 
$500 and $1000. 

The above application material should be sent by 
March 16, 1981, to: 

McGetchin Volcano Fund 
Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058 

Announcement of awards will be made by April 15, 
1981. 

Planetary scientists actively involved in volcanology 
are encouraged to suggest this opportunity to poten­
tial applicants. Depending on the success of the cur­
rent fund-raising effort, it is hoped the McGetchin 
Volcano Study Program will be continued and 
expanded in the future 

PUBLIC RESPONDS TO VIKING FUND 

Early this year in a quiet ceremony at the National Air 
and Space Museum, a check for $60,000 was delivered 
to space program officials, the first installment in what 
the organizers of the Viking Fund hope will be an 
annual contribution of at least $100,000. The purpose 
is to keep the robot landed on Mars in the Viking I 
mission in the planetary information business. 

The robot, which landed on the planet's surface on 20 
July 1976, is still transmitting radiophotos and other 
information back to earth. However, it appeared early 
in 1980 that the receivers on Earth might have to be 
turned off due to tight budgets in the space program. 
Thus, the Viking Fund was established, taking a few 
words from NASA's charter from Congress which pro­
vides for private as well as government funding of 
space projects. 

Contributions to the Viking Fund are being received by 
the American Astronautical Society, P.O. Box 7205, 
Menlo Park, CA 94025. Checks should be made out to 
the Viking Fund. 
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INSTITUTE TO STU DY HUMAN FACTORS 

I N  SPACE EXPLORATION 

The Institute for the Social Science Study of Space 
( ISSSS) is a nonprofit, tax-exempt, publicly supported 
institute devoted to the development of an objective, 
scholarly community of researchers and analysts con­
cerned with the systematic i nvestigation of the human 
factors involved in the exploration, industrialization 
and utilization of outer space. ISSSS seeks to coordi· 
nate and mobilize the social science and humanities 
knowledge and expertise which must accompany 
technical development of the space environment. 

Aff i l iated with the Universities Space Research Asso­
ciation (a consortium of fifty-two universities active in 
space sciences research), ISSSS conducts research, 
promotes professionalism, acts as a clearinghouse for 
curricu lum development materials and publ ishes 
selected documents in the space-related social 
sciences. 

For more information about ISSSS. its publications 
and programs, write: Institute for the Social Science 
Study of Space, P.O. Box 922, Georgetown University, 
Washington DC 20057. 
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SCIENCE PLANS FOR VOYAGER 2 AT 

SATURN 

Scientists are planning the objectives for Voyager 2's 
encounter this summer. Some of the plans include: 

•Tracking F-ring features to increase understand­
ing about the clumps within the ring. 

•Three-dimensional images of portions of the F­
ring to determine if the braided elements of the 
ring actually wind around each other or simply 
criss-cross one another within the same ring 
plane. 

•Study of the eccentric rings to get information on 
why they are not circular. 

•Observe the Saturn satellite, Enceladus, which is 
of particular interest because of its apparently 
smooth surface in comparison to other satellites 
in the Saturn system. Voyager 2 will pass much 
closer to Enceladus than Voyager 1 . 

•Use more wide angle imaging of the northern 
hemisphere of Saturn to bring out the atmos­
pheric features on the planet. 

Voyager 2's closest encounter to Saturn will be on 
August 25, 1981 . 

NASA has officially approved the continuation of 
Voyager 2 on a trajectory which would take it to Uranus 
in 1986 after flying past Saturn this summer. 

Under the approved plan, the spacecraft will encoun­
ter Uranus at a distance of 107,000 km (66,000 miles) 
January 24, 1 986. making measurements and taking 
pictures as it speeds past and heads tor a possible 
encounter with Neptune. 

The Uranus encounter will provide the world with its 
first close-up look at the planet. Uranus is the seventh 

planet outward from the Sun. twice as tar from the Sun 
as Saturn: it rotates on its axis at a tilt of 98 degrees. It is 
a grim, frozen world. 

The decision to fly past Uranus is, in effect a decision 
to retain the present trajectory. If agency officials had 
decided against a Uranus encounter, then a retarget­
ing of the Voyager 2 would have been required. 

■ 

- -

...... ·- .. . . .,_ .._.,. "'-..J .... 
t I .. ..,. -...:,• 
- ""I,' - ----• • IL 

,,A - . 



LPIB No. 26 

N EW PUBL ICATIONS 

NASA PUBLICATIONS 

The following publications are available from the 
Superintendent of Documents, Government Printing 
Office, Washington DC 20402. Although this agency 
requires prepayment on all orders, they will now 
acccept Master Charge or VISA credit cards. Just 
include the account number and expiration date on 
your order to them. PLEASE do not send orders for 
these publications to the LPL We are not a distribution 
center for SOD documents. 

Teacher's Guide for NF-58 Comparing the 
Planets. This is the companion volume 
and explanatory booklet for the chart of the 
solar system, NF-58, which was made avail­
able last year. For anyone who now has a 
copy of the chart, this booklet, written by Dr 
Robert E. Murphy, Discipline Scientist, Plane­
tary Atmospheres, NASA, provides a more 
in-depth discussion of the various parts of 
the chart and how the parts can be used for 
additional study of the solar system . The 
Teacher's Guide is available as S/N 033· 
000-00787-6 for $1.75. The wall chart is also 
still available as S/N 033-000-00744-2 for 
$2.25. 

SPECIAL NOTICE We have been informed that the 
set of Voyager posters listed in the December Bulletin 
,s out of print. Please do not be TOO disappointed ,f 
your request for this poster set cannot be filled. 
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OTHER PUBLICATIONS OF INTEREST 

REMEMBER . . .  please do not order any of the publi­
cations listed here from the LPI. Contact the source, 
publisher, or your local book seller if you wish to 
obtain a copy. 

MT. ST. HELENS EDUCA TIONAL SLIDE 
SETS. Slide sets of the eruptions and their 
effects have been prepared by A.J. I rving, 
University of Washington. Set #1 consists of 
80 slides: 70 slides depicting all major aspects 
of the eruptions and their effects plus ten 
color graphics with descriptions. The slides 
include before and after views of the moun­
tam, eruption column and active mudflows, 
views of the lava domes, flow deposits, ash 
deposits, and other descriptive views. The 
graphics include ashfaU distribution maps, 
map of effects, earthquake and harmonic 
tremor periodkity, schematics of May 1 8  
eruption, and map of Cascade Range, sub­
duction section. Set #I is priced at $85.00. 
Set #2 consists of 45 slides· 36 slides selected 
from Set #1 plus 9 color graphics (excludes 
map of Cascade Range). Set #2 is priced at 
$50.00. To order, send check or money 
order to A.J, Irving, P.O Box 15162, Seattle, 
WA 98115. Include $1.00 for third-class pos­
tage; $2.00 first-class, and $3.00 overseas 
airmail. 

Photographs from the Voyager/Saturn 
Encounter The Astronomical Society of the 
Pacific has announced the availability of 
sets of prints of Saturn, its rings, and its 
satellites, selected from the images returned 
by the Voyager spacecraft. Prints are 8 x 1 O 
photographic prints (four in color, one in 
black-and-white in each set) carefully pro­
duced from originals provided by NASA's 
Jet Propulsion Laboratory. 
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The Prints include: 
Saturn System Collage Full color dramatic 
8x10 montage of the Saturn system, assem­
bled from the best Voyager images of the 
planet and 5 of its satellites. $2.50 each 
Print Set I: Saturn and its Rings 5 prints of 
Saturn and the ring system. $10.00 per set 
Print Set II: Saturn and its Satellites 5 
Prints of Saturn and close-ups of the satel­
lites. $10.00 per set 
For more information or to mait orders send 
check or money order including $1.50 han­
dling and postage charge to: A.S.P., Saturn 
Order Dept, 1290 24th Ave., San Francisco 
CA 94122. 

The Continental Crust and its Mineral Dep­
osits edited by D.W. Strangway, Geotogical 
Association of Canada Special Paper No. 
20, 1980. viii, 804 pp. Available from the 
G.A.C. , Publications Division, 111 Peter Street, 
Suite 509, Toronto Ontario M5V 2H1 Can­
ada. $30.00 

The geological sdences changed their 
major focus in the 1 950's from the conti­
nents to the oceans as a result of improved 
technology and the promise of solving some 
of the problems of crustal evolution. Per­
haps in the same manner improved technol­
ogy and the promise ot solving some of the 
remaining problems of crustal evolution will 
change the major focus back to the com­
plexUies of the continents. A further incen­
tive for this is the understanding of ore 
deposit implacement that characterizes the 
continental crust. 

The present volume represents the focus­
ing of the attention of many leading scient­
ists, (geophysicists, geochem,sts, structural 
geologists, economic geologists, etc.) on 
the continental crust. It ,s the proceedings 
of a symposium held in honor of J. Tuzo 
Wilson at the University of Toronto in May, 
1979. The 41 papers are grouped under six 
general headings. The first group, under the 
heading The Early Earth follows the earth 
through accretion, core formation to tecton­
ics of the early crust. The second group 
examine origin and evolution of the Pre­
cambrian conttnental crust from several view­
points. The third group deal with geo­
physical probing of continental crustal structure 
while a large fourth group concentrate on 
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horizontal motions and their effects. A small 
(4 papers) fifth group examines The Global 
View of the crust as a whole. The final group 
examine many of the numerous ways in 
which continental crustal processes lead to 
ore deposits, particularly sulphides. The 
papers are generally lucid and well refer­
enced and range from general studies to 
particular case histories. 

As a compendium of current knowledge 
and ideas in many different fields concern­
ing the continental crust, this volume should 
be of great value to all geoscienUsts. 

Ye olde Editor's Note: If you know of any 
new materials which would be of interest to 
our readers, please send a copy or informa­
Uon about them to the Editor, this Bulletin. 
Review of items here does not constitute 
any endorsement of them by the Lunar and 
Planetary Institute. 

. i/ 

.\: 
" 

1 

' 
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The LUNAR AND PLANETARY INFORMATION BUL­
LETIN is published by the Lunar and Planetary Insti­
tute. There are usually four issues per year. It is 
distributed free on request to lunar and planetary 
scientists, educators, students, and their institutions. 

The next issue will be in June. Copy deadline is May 15, 
1981. 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 
and edit copy. 

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

I 
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March 11-14 

March 16-20 

March 23-24 

March 23-April 4 

April 8-10 

April 14-16 

April 20 

Comets, Ices, Grains and Plasma, Tucson AZ. 
Contact: Mildred S. Matthews 

Lunar and Planetary Laboratory 
University of Arizona 
Tucson AZ 85721 
Telephone: 602/626-2902 or 4602 
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TWELFTH LUNAR AND PLANET ARY SCIENCE CONF. 
Johnson Space Center, Houston TX. 
Contact: Ms. Pamela Jones 

LPI 
713/486-2150 

Space Comes of Age: Perspectives in the History 
of the Space Sciences, National Air and Space 
Museum, Washington DC. 
Contact: Rita Bobowski 

Public Affairs Officer 
National Air and Space Museum 
Washington DC 20560 

NATO Advanced Study Institute on Early 
Evolution of Planets and Their Atmospheres, 
University of Newcastle upon Tyne, England. 
Contact: Mr. M .  Walmsley 

Administrative Assistant 
School of Physics 
University of Newcastle upon Tyne 
Newcastle upon Tyne, England NE1 7RU 

International Symposium on the Hellenic Arc and 
Trench, Athens, Greece 
Contact: Prof. S.S. Augustithis 

National Technical University 
Dept. of Mineralogy-Petrology-Geology 
P.O. Box 1006 
Athens, Greece 

Uranus and the Outer Solar System, University ot 

Bath. Bath England. 
Contact: Dr. G. E Hunt 

Laboratory for Planetary Atmospheres 
Dept. of Physics and Astronomy 
University College London 
Gower Street 
London WC1 E 6BT England 

DEADLINE 

XII Lunar and Planetary Science Conference 
Proceedings Manuscripts. 
Send to: Publications Office 

Lunar and Planetary Institute 
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May 18-21 

May 22-27 

J une 1 

July 18-22 

August 10-14 

August 17-21 
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Fifth Princeton Conference on Space Manufacturing, 
Princeton University, Princeton New Jersey 
Contact: Ms. Barbara Evans 

Space Studies Institute 
P.O. Box 82 
Princeton NJ 08540 
Telephone: 609/921-0377 

International Astronomical Union Colloquium No. 63 
"High-Precision Earth Rotation and Earth-Moon 
Dynamics: Lunar Distances and Related Observations" 
Grasse, France. 
Contact: Dr. 0. Calame 

CERGA 
Av Nicolas Copernic 
06130 GRASSE, France 

American Geophysical Union Spring Annual Meeting 
Baltimore MD. 
Contact AGU 

2000 Florida Avenue NW 
Washington DC 20009 

International Colloquium on Mars 
ABSTRACTS DEADLINE 
Send to: Publications Office 

Lunar and Planetary Institute 

Fourth International Conference on Permafrost, 
University of Alaska, Fairbanks, Alaska 
Contact Louis De Goes, Executive Secretary 

Polar Research Board 
National Academy of Sciences 
2101 Constitution Ave. NW 
Washington DC 20418 

Fourth lnternationat Conference on Basement 
Tectonics, Oslo Norway. 
Contact: Mr. Roy H. Gabrielsen 

Dept. of Geology 
University of Oslo 
P.O. Box 1047, Blindern 
Oslo 3, Norway 

Meteoritical Society, 44th Annual Meeting, 
Bern, Switzerland. 
Contact: Prof. P. Eberhardt 

PAysikalisches lnstitut 
University of Bern 
Sidlerstr. 5 
3012 Bern, Switzerland 

May 25-29 
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August 28-Sept. 9 

August 31-Sept. 2 

October 13-16 

October 19-23 

November 2-6 

November 2-6 

November 3-9 

IAVCEI Symposium on Arc Volcanism, 
Tokyo and Hakone, Japan. 
Contact: IAVCEI Symposium on Arc Volcanism 

Prof. Daisuke Shimozuru 
Earthquake Research Institute 
University of Tokyo 
Bunkyo-ku 
Tokyo 113 Japan 

Third International Colloquium on Mars, 
California Institute of Technology, Pasadena CA. 
Contact: Dr. Conway Snyder 

Jet Propulsion Laboratory 
Pasadena CA 91109 

Division for Planetary Science, American 
Astronomical Society, Pittsburgh PA 
Contact: Dr. Bruce Hapke 

University of Pittsburgh 
Dept. of Earth and Planetary Science 
321 Old Engineering Hall 
Pittsburgh PA 15260 

Sixth European Regional Meeting in Astronomy, 
(VI ERMA), Dubrovnik, Yugoslavia. 
Contact: G. Teleki 

Astronomical Observatory 
Volgina 7 
11050 Belgrade, Yugo Isa via 
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International Conference on the Venus Environment, 
San Francisco Bay, Area, CA. 
Contact: Ms. Kathleen Thomas-Miller 

Conference Coordinator 
Mail Stop 245-7 
NASA-Ames Research Center 
Moffett Field CA 94035 

Geological Society of America Annual Meeting 
Cincinnati, Ohio 
Contact: GSA Headquarters 

3300 Penrose Place 
Boulder CO 80301 
Telephone: 303/447-2020 

Remote Sensing of Arid and Semi­
Arid Lands, Cairo, Egypt 
Contact: Dorothy M. Humphrey 

Environmental Res. Inst. of Michigan 
P.O. Box 8618 
Ann Arbor Ml 48107 
Telephone: 313/994-1200, ext. 290 
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Lunar & P l anetary CH I LI COOK-OFF 

C LPCC) 

CH ILI  COOK-OFF & BAR-BE-QU E  

Plans for the 1 st Annual Lunar and Planetary Chili 
Cook-off and Bar-Be-que are shaping up just great. 
There will be 15-20 teams in the Chili competition cook­
ing such well know varieties as: 

Texas Crude (JSC-Flight Operations) 
Rhode Island Red (Brown) 
Stony Brook Sting (SUNY) 
Venusian Chili (JPL) 

along with a few varities less familiar to us Texas Chili­
Heads such as: 

Unequilibrated Ord inary Chili  ( Inst i tute of 
Meteoritics) 
Arizona Cool: A High Temperature Condensate (U. 
of Ariz.) 
Chili-con fS1 (U. of Mass.) 

Fremdlinge (Max Planck Inst.) 
Good Old Aromas of Tenn: (U. of Tenn.) 

* (Guess their secret ingredient) 
Hydraulically Actuated Solid Medium High Pressure 
Chili (JPL) 

Chili cooking (and tasting) will be after the Wednesday 
Session (March 1 8), and will be held on the grounds at 
the LPI. A distinguished panel of ;udges. including a 
world's champion from the Terlingua contest 
(Buzzard's Breath Chili), will select the winners around 
7 o'clock, after which the Bar-be-que will begin. 
Cost of the entire affair including chili, bar-be-que (two 
meats, potato salad or cole slaw, beans and all the trim­
mings) and all the beer you can drink will be around 
$10.00. Tickets will be available at the Conference, so 
get your fickets early, and make your plans now to 
attend. 
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■ •  LUNAR AND PLANETARY BIBLI OGRAPHY 
- -

■ 
I tems sel ected from Journals received at the LPI 

Address of f l rst author is included in reference, 

reprint or copy of the art ic le ,  

Library/I nformation Center January-February, 1981 , 

Please contact the author or your l ibrary for 

MOON. MOTION, DYNAMI CS, GRAVI TY F I ELD 

CHUJKOVA , N , A ,  P , K ,  SHTERNBERG STATE ASTRO-

NOMICAL I NST . ,  USSR ) !  ON THE D ISTRI BUTION or 

GRAVITY  ANO OF PLUMB- LINE  DEVIAT IONS OVER THE 

LUNAR SURFACE 

SOVIET ASTRONOMY VOL , 2 4 ,  232-237 < 1 980>  

MARKOV , YU , G ,  ( BERGO ORDZHON I K [ 07F. MOSCOW AVIA ­

T ION I N S T , ,  USSR ) : APPL I CATION Of POINrARE 

PERIODIC  SOLUTIONS TO THE STUDY OF THE MOGN · s 

ROTATIONAL MOT I ON 

SOVIET ASTRONOMY VOL , 24 , 228· 232 ( 1 980 > 

MOO� . PHYS I CAL STRUCTURE, THERMAL & STRESS H I STORY 

B INDER , A , B ,  C INSTITUT FUR M INERALOG I E , UN [VER ­

S ITAT MUNSTER, 4400 MUNSTER,  WEST OfRMANY 1 :  

SHALLOW MOONOUAkE S :  ARGON RELEASE MFCHAN t SK 

GEOPHYS I CAL RESEARCH LETTERS VOL , 7 ,  

1 0 1 1 - 1 0 1 3  ( 1 980 ) 

HORVATH , P ,  t LATHAM , G , U ,  t NAl(AMURA , Y ,  t DOR� 

MAN , H , J ,  ( U N I V ,  OF TEXAS, MANINE SCI ENCE 

INST , ,  GALVESTON GEOPHYSICS LAB , ,  GALVESTON , 

TX 77550 ) :  LUNAR NEAR-SURFACE SHEA� WAVE 

VELOCI T I E S  AT THE APOL L O  LANDI NG S ITES AS I� ­

FERRED FROM SPECTRAL AMPL ITUDE RATIOS 

JOURNAL Of GEOPHYSICAL RESEARCH VOL , 85,  

6572-6578 ( 1980 ) 

RANSFORD , G , A ,  + KAULA , W , M ,  < JET PROPULSION 

LAB , ,  CALIFORNIA  INST , OF TECH , , PASADENA , CA 

9 1 1 03 ) ;  HEAT ING Of THE MOON BY HETEROGENEOUS 

ACCRET I O N  

JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85 , 

6615-6627 { 1980) 

MOON , �ORPHOLOGY, STRATIGRAPHY, MAPPI NG 

BASILEVSK I I , A , T ,  t RONCA , L , B ,  t IVANOV , B , A ,  ( 

V , I ,  UERNADSK Y ,  INST , OF GEOCHEMISTRY AND 

ANALYTICAL CHEMISTRY , ACADEMY OF SCIENCES, 

USSR > :  ON THE RATE OF ANCIENT HETEORO[ DAL 

FLUX:  STUDIES Of THE PRE-MARE CRATER POPULA­

T ION ON THE HOON 

THE HOON AND THE PLANETS VOL , 23 ,  355-371 

( 1980)  

P IKE , R , J ,  GEOMETRIC  INTERPRETAT ION OF LUNAR 

CRATERS : APOLLO 1 5 - 1 7  ORBI TAL INVESTIGAT IONS 

U , S ,  GEOLOGI CAL SURVEY PROFESSIONAL PAP�R 

1046-C , 1980 , PP, 77 ( 1 980)  

RAI TALA , J ,  AARNE KARJALAINEN OBSERVATORY,  

UNI V ,  O F  OULU,  OULU,  F INLAND ) !  TECTO N I C  I M­

PLICATIONS Of THE MARE- R I DGE PATTERN OF THE 

CENTRAL PARTS OF OCEANUS PROCELLARUH ON THE 

MOON 

THE HOON AND THE PLANETS VOL , 2 3 ,  307-321 

( 1980)  

WHITFORD-STARK , J , L ,  t HEAD , J , W ,  DEPT , OF 

GEOLOGI CAL SCIENCES, BROWN UNIV . ,  PROVIDENC E ,  

R I  0291 2  > :  STRATIGRAPHY Of OCEANUS PROCELLA­

RUM BASALT S :  SOURCES AND STYLES OF EMPLACE­

MENT 

JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85 ,  

6579-6609 ( 1980 ) 

- -

-

MOON. CHEMI CAL COMPOSI T I ON,  PETROLOGY 

BECKER , R , H ,  < D I V ,  Of GEOLOG [CAL AND PLANETARY 

SCIENCES , CALIFORN IA INST , OF TECH , ,  �ASADL 

NA, CA 9 1 125 > :  E V I DENCE FOR A SECUI AR VARI�  

T ION  I N  THE 1JC/12C  RATIO  OF CARBON IMPL ANT! n 

I N  LUNAR SOILS  

EARTH AND  PLANETARY S C IENCE LETTERS VOL , SO,  

189-196  ( 1980 ) 

GAHBLE , R , P ,  + TAYLOR , L , A ,  < DEP T ,  OF GEOLOGI 

CAL SCIENCE S ,  UN I V ,  OF TENNESSEE ,  KNOXVILLE , 

TN  3791 6  1 :  CRYSTAL/L I OU I D  PART I T IONING ON 

AUG I T E :  EFFECTS OF COOL I NG RATE 

EARTH AND PLANETARY SC I ENCE LFl TERS VOL , 4 7 ,  

2 1-33 ( 1 980)  

NORMAN, H ,  + RYDER , G ,  < LUNAR CURATORI ,'\L LA[r, • 

NORTHROP SERV I CES , [ NC , ,  HOUSTON,  TY 77058 l l 

LUNA 24  FERROBASALT AS A LOW -MG PRIMARY MFL f 

THE HOON AND THE PLANFTS VOi • 23 ,  :?'.' l · ·"''1? 

( 1980)  

PLA�ETS . CITATIONS TO SEVERAL PLANETS 

ALLEN , C , C ,  U N I V ,  Of ARIZONA,  TUCSON , AZ 

85721 > :  VOLCANO- I C E  I NTERACTIONS ON THE 

EARTH AN[t MARS 

I N :  ADVANCES IN PLANETARY GEOLOGY < PP . 

1 6 1  2 6 4 }  NASA TM- !3 1979 , JUNE 1980 , F' P ,  33:? 

( 1 980 ) 

BUTTS , A , J ,  + MURPHY , J , P ,  MART I N  MARIETTA 

AEROSPACE CORP , ,  DENUCR , CO 80201 > :  FUTURE 

PLANETARY PROBES FOR JUPITER AND SATURN 

JOURNAL Of SPACECRAFT AND ROCKETS VOL , 1 7 • 

327-333 < 1980 > 

DROBYSHEVSK l , E , H .  

PHYSICAL-TECHNICAL 

ENCES, LENINGRAD, 

SPACE AND FATE OF 

THE MOON AND THE 

( 1980 ) 

A , F ,  IOFFE 

INST , ,  USSR ACADEMY OF SCI · 

USSR ) :  ELECTROLYSI� IH 

PHAETHON 

F'LANETS VOL , 23 ,  339-344 

HOLT , H , E ,  < NASA OFFICE  OF SPACE SCl (NCE , WASH­

[NGTON,  DC 20546 > :  S IGNIF ICANT ACHIEVEMENTS 

I N  THE PLANETARY GEOLOGY PROGRAM, I 980 

NASA TH-8238 4 ,  NOVEMBER 1980 , P P ,  38 < 1 980 ) 

HOL T , H , E ,  + KOSTERS , E , C ,  < NASA OFFI CE Ot 

SPACE S C [ ENCE , WASHINGTON, DC 20S46 > : 

REPORTS OF PLANETARY GEOLOGY PROGRAM · 1 980 

NASA TM-82385, DECEMBER 1 980 , PP, 546 

( 1 980 )  

HOREDT , G , P ,  ( HAX PLANCK I NSTITUT FUR ASTROPHY­

S I K ,  0-8046 GARCH I N G ,  WF.ST GERMANY ) l  

ACCRET IONAL HEAT ING AS THE MAJOR CAUSE OF COM­

POS I T IONAL O l fFERENCES AMONG METEO R I TE PARENl 

BODIES , THE MOON , AND EARTH 

ICARUS VOL , 43,  2 15-221 ( 1 980)  

LETTVIN , E ,  + BOYCE , J , H ,  < NASA OFFICE  OF SPACE 

SCIENCE , WASH INGTON , DC 20546 ) :  A B I BL I OGRA · 

PHY OF PLANETARY GEOLOGY PRINCIPAL I NVES T I GA­

TORS AND THE I R  ASSOCI ATES , 1979- 1980 

NASA TM-82180 , SEPTEMBER 1980 ,  PP , as 

( 1 980)  - ■ 
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PLANETS {cont , )  

P l K E , R , J , ( U , S ,  GEOLOGI CAL SURVE Y ,  MENLO 
PARK , CA 94025 > :  FORMAT I ON OF COMPLEX IMPACT 
CRATERS : EVIDENCE FROM MARS AND 01 HER PLANETE 
ICARUS VOL ,  4 3 ,  1 - 1 9  < 1980)  

PODGORNY , I , H ,  + DUBI N I N , E , H ,  • 
ISRAELEV I C H , P ,L ,  ( ACADEMY OF SCIENCES OF THE 
USSR, SPACE RESEARCH INST , ,  MOSCOW , USSR l :  
LABORATORY S IMULA T I ON OF THE lNOUCED MAGNElOS­
PHERES OF COMETS ANO VENUS 
THE HOON AND THE F L ANETS VOL , 23, 323-338 
( 1980)  

SCHUNK , R , W ,  t NAGY , A , F , 
SEARCH LAB , ,  UNI V ,  OF 
4 8 1 09 ) l  IONOSPHERES 
ETS  

< SPACE PHYSICS RE­
HICH IGAtt , ANN ARBOR, M I  

O f  THE TERRESTR I AL PLAN-

REVIEWS OF GEOPHYS I CS AND 
1 8 ,  8 1 3-852 ( 1980 ) 

SPACE PHYS ICS-

SHITH , W , H ,  t MACY , W , JR ,  t P I LCHER , C , B ,  

VOL , 

MCDONNELL CENTER FOR SPACE SCIENCES,  DE�T S ,  
OF CHEMISTRY AND PLANFTARY SCIENCES• WASHI NG 
TON UNI V , ,  ST , LO U I S ,  HO 6 3 1 �0 ) : 
MEASUREMENTS OF THE H2 4-0 nUADRUPOLE BANDS OF 
URANUS AND NEPTUNE 
ICARUS VOL , 4 3 ,  153- 1 6 0  < 1 980>  

JUP I TFR 

8ELCHER , J , W ,  + HCNUT T , R , L ,  < DEPT ,  
AND CENTER FOR SPACE RESEARCH,  M I T , 
MA 02139  ) l  THE DYNAM I C  EXPANSION 
TRACT ION OF THE JOVIAN PLASMA SHEET 
NATURE VOL , 287 , 8 13-815  1 1980 > 

OF PHYS IC'i 
CAMBRIDGE 1 

AND COi�-

CASSEN , P ,  t PEALE , S , J ,  t REYNOLDS , R , T ,  ( THE­
ORETICAL AND PLANETARY STUOJES BRANCH ,  AHES 
RESEA�CH CENTER , NASA , MOFFETT F IELD ,  r.A 94035 
> :  T IDAL D ISSIPATION IN EUROP A :  A tO�RECT IOtt 
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ■  987 -988 
( 1980)  

COWLEY , S , W , H , < BLACKETT LAB , ,  IMPERIAL COL­
LEGE , LONDO N ,  UK > :  JUPITER ' S  HAUNETOSPHER� 
NATURE VOL , 287 ,  775-776 ( 1 980 ) 

DESCH , M , D ,  < DEPT , OF PHYSICS AND ASTRONOMY , 
UNIV , OF MARYLAND , COLLEGE PARK , MD 20742 ) l  
10  CONTROL OF JOV I AN RADIO EMISSION 
NATURE VOL , 287 , 8 15-8 1 7  ( 1 980 )  

HAHIL TON , D , C ,  t GLOECKLER , G ,  t KRIMIG I S , S , N ,  
t BOSTROM, C , O ,  t ARMSTRONG , T , P ,  t 
AXFORO ,W , l ,  + FAN , C , Y ,  + LANZEROTTI , L , J , t 
HUNTEN , D , M ,  ( UNI V ,  OF MARYLAND, DEP T ,  OF 
PHYSICS AND ASTRONOM Y ,  COLLEGE PARK , HD 20742 
> :  DETECT ION OF ENERGETIC  HYDROGEN MOLECULES 
IN JUPITER ' S  MAGNETOSPHERE BY VOYAGER 2 :  
EVIDENCE FOR AN I ONOSPHERIC PLASMA SOURCE 
GEOPHYS ICAL RESEARCH LETTERS VOL , 7 ,  8 13-8 16  
< 1 980)  

HUNTEN , D , M ,  + TOMASKO , M , G ,  t WALLACE , L ,  
LUNAR AND PLANETARY LAB , ,  UNI V ,  OF ARI ZON A ,  
TUCSON, AZ  85721 l l  LOW-LATITUDE THERMAL 
STRUCTUR£ OF JUP I TER IN THE REGIOH 0 , 1 -S BARS 
ICARUS VOL , 4 3 ,  1 43- 1 52 ( 1 980 >  

LANZEROTTI , L , J ,  t MACLENNAN , C , G ,  
KRIMIGIS ,S , M ,  t ARHSTRONG , T , P , t 
DEHANNON , K , W ,  + NESS , N , F ,  ( BELL LABS , ,  HUR­
RAY HILL ,  NJ 07974 l l  STATICS OF THE NIGHT­
SIDE  JOVIAN PLASMA SHEET 
GEOPHYS l CAL RESEARCH LETTERS VOL , 7 ,  81 7-820 
( 1980 ) 
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LEWI S , J , S ,  < DEPT , O F  EARTH ANO PLANETARY SCI­
ENCES, H I T ,  CAMBRIDGE, HA 02139 > :  L IGHTNING 
SYNTHE S I S  OF ORGANI C  COMPOUNDS ON JUPI TER 
I CARUS VOL , 4 3 ,  85-95 < 1980>  

HCCONNEL L , J , C ,  t SANDEL , B , R , t BROADFOOT , A , L ,  
< EARTH AND SPACE SCIENCES INST , ,  UN I V ,  OF 
SOUTHERN CALIFORN I A ,  TUCSON LABS , , TUCSON , A /, 
857 1 3  > :  A IRGLOW FROM JUPITER ' S  N I GHTSIDE  AND 
CRESCENT :  UL TRAVIOLET SPECTROM�TER OBSERVA ­
T I ONS FROM VOYAGER 2 
ICARUS VOL , 4 3 ,  1 28- 1 4 2  < 1 980 >  

NELSON , R , M ,  + LANE , A , L ,  t HATSON , D , L ,  t FAN� 
ALE , F . P ,  t NASH , D , B ,  + JOllNSON , T . V ,  ( JET 
PROPULSION LAB , ,  CALIFORNIA INST ,  OF TECH . , 
PASADENA, CA 9 1 103  > :  I O :  LONGI TU[•INAL DIS• 
TRlBUTION OF SULFUR DIOXIDF  FROST 
SC I ENCE VOL , 2 1 0 ,  784-786 ( 1980 > 

PHILLIPS , R , J ,  t MAL I N , H , C ,  < I UIIM< AND PLANE ­
TARY INST , ,  3 ;03 NASA ROAD 1 ,  HOUSTON,  T X  
77058 ) l  GANYMEDE : A RELATIONSHIP BETWEEN 
THERMAL HISTORY AND CRATER STATISTICS  
SCIENCE VOL , 2 1 0 ,  185-1 8 1  ( 1980 > 
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The Allende Pink Angel: Chronological Constraints from Xe, 
Ar and Mg 

Villa I. M. Huneke J. C. Papanastassiou D. A. 
wasserburg G. J. 
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T6 SATELLITES OF JUPITER 2 TUES. A.M. 

Dark-ray Craters on Ganymede 
Conca J. 

Gl04 

Cratering on Ganymede and Callisto: Compar isons with the 
Terrestrial Planets 

Croft s. K .  

Regional Variation of Crater Density and Model Ages of Callisto. s 
Crust 

Passey Q. R. Shoemaker E. M. 

Cratering Records of Ganymede and Callisto 
Strom R. G. Woronow A. Gurnis M. c. 

T21 IRRADIATION EFFECTS m METEOR. ; COSMIC DUST; IRONS TOES • .  A,M.  

Cosmogenic Nuclide Production in Small Spherical Meteoroids 
Spergel M. s. Reedy R, c . Lazareth o. W. Levy P. w. 

Cosmic-ray-produced Stable Nuclides: Various Production Rates 
and Their Implications 

Reedy R. c. 

UC Ages of  Antarctic !<!eteorites and Ice and the Composition 
of the Air Trapped in the Ice 

Fireman E. L. Norris T, 

Cosmogenic Nuclides in Antarctic Meteor ites 
Nish1izumi K. Arnold J, R. 

Pre-compaction Solar Flare Irradiation Recor4s in Antarctic 
Meteorites 

Goswami J. N. 

Irradiation Records of Acapulco and Other Meteorites Derived 
from 53Mn and 26Al Measurements 

Englert P. Rerpers u . Herr w. 

lOBe in Stony Meteor ites by Accelerator-based Mass Spectrometry 
Moniot R. K .  Kruse T. R. Savin W. Hall G. s. 
Milazzo T. Herzog G.  F. 

Infrared Spectroscopy of Interplanetary Dust in the Laboratory 
Fraundorf P, Freeman J. J. Patel R. I .  

Particulate Mineral Mixtures:· The Relation of Albedo and 
Apparent Absorption Band strength 

King T. V. V. Pieters C. M. Sandlin D. L. 

The Effect of Crystallization of Ice on Cometary Outbursts 
Smoluchowski R. 

Micrometeorites and Possible Cometary oust from Antarctic 
Ice Cores 

Wagstaff J.  King .E .  A. 

Lunar Microcrater Records: Where is the Cometary Efflux? 
McDonnell J. A. M. Allison R. J. 

Roaldite, a New Nitride in Iron Meteorites 
Buchwald V. F, Nielsen H. P. 
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Tl2 CHAR. AND FORMATION OF THE LUNAR CRUST TUES. A.M. GILRUTH GYM 

= 

Can One Find Tranquility in the Lunar Highlands? 
Wetherill G. W. 

Sm-Nd Age of Lunar Lherzolite 67667 
Carlson R. w. Tanaka T. Lugmair G. w. 

Remnants from the Ancient Lunar Crust III:  Norite 78236 
Blanchard D. P. McKay G. A. 

Sr and Nd Cooling Ages of Cumulate Norite 78236 
Nyquist L. E. Reimold W. U. Wooden J. L. 
wiesmann H. Shih c.-Y. 

Bansal e. M. 

A Reexamination of Evidence in Lunar Sample 12013 for Highly 
Fractionated Rocks at 4 .5  AE 

Quick J. E. Albee A. L. 

Additional Pristine Nonmare Rocks from the Western Hemisphere of 
the Moon - Implications for Petrogenetic Models 

Warren P. H. Taylor G. J. Keil K. Marshall c. 
Wasson J. T. 

Olivine Barometry: Application to Pressure Estimation for 
Terrestrial and Lunar Rocks 

Fimerty A. A. Rigden s. M. 

Some Observations on Compositional Characteristics of Lunar 
Anorthosites 

Haskin L. A. Lindstrom M. M. Salpas P. A. 

Ion Probe Analysis of Stillwater Plagioclase and C0111parlson 
with Lunar Analyses 

Steele I .  M. Smith J. V. Raedeke L. D. MCCallum I. S. 

The Origin of the REE Characteristics of KREEP: The 
Critical Role of Pigeonite 

Gromet L. P. He1s P. C. Rutherford M. J. 

The Importance of Magma Density in the Evolution of KREEP 
Shirley D. N. 

Modeling Equilibrium Partial Melting: Implications for Early 
Lunar Differentiation 

Longhi J. 

Soret Separation of Lunar Liquid 
Walker D. Lesher c. E. Hays J. F. 

r--l I ;.  - M iiiiiiio � 
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Tl6 METEORITE CHRONOLOGY TUES. P.M. 

Sm-Nd and Rb-Sr Isotopic systematics of Australasian Tektites 
Shaw H. F.  wasserburg G. J. 

Chemical and Isotopic Studies of the Allan Hills Polymict 
Eucrites 

Wooden J. Reid A. Brown R. Bansal B. Wiesmann s. 
Nyquist L. 

REE, Sr and Nd Isotopic Studies on Shocked Achondrites - Shergotty, 
Zagami and ALHA 77005 

Shih c.-Y. Nyquist L. E. Bansal B. M. Wiesmann H. 
Wooden J. L. McKay G. 

39Ar-40Ar Study of Allan Hills Meteorite 77005 
Schaeffer o. A. warasila R. 

Microchrons: The 87Rb-87Sr Dating of Microscopic Samples 
Papanastassiou O. A. Wasserburg G. J. 

Sm-Nd Isotopic Systematics in Angra Dos Reis 
Jacobsen S. B. Wasserburg G. J. 

U-Pb Study of L3 Chondr ites: Old Ages or Young Disturbances? 
Unruh D. M. Tatsumoto M, Hutchinson R. 

Concerning Pb-U-Th in Chondrites 
Tera F ,  

An Estimate of Atl'llospheric Contamination of Allende Coarse 
Grain Inclusions 

Warasila R. Schaeffer o. A. Frank K .  

Evidence for 244Pu Fission Tracks i n  ffibonites from Murchison 
Carbonaceous Chondrite 

Rajan R. s. Tamhane A. s. 

Winona Meteorite: Fission Track Ages, and Pu and U Distributions 
Kothari B. K .  

Laboratory Trace Element Partitioning Studies Relevant to 
244Pu-rare Earth Chronology 

Jones J. H. aeuser R. Burnett D. s. Fine G. J. 

Measurements of Xenon Diffusion in Feldspar 
Melcher C. L. Burnett o. s. Tanbrello T. A. 
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T24 CRATERING AND SHOCK STUDIES I TUES. P.M. 

A Bingham Plastic Model of Crater Collapse 
Melosh H. J. 

G206 

Impact Crater Growth and Ejecta Characteristics: �esults 
from Computer Simulations 

Schultz P. H. Orphal D. L. Miller B. Borden w. F. 
Larson s. A. 

Gabbroic Anorthosite Impact Cratering Time 
Fields for Two Different Impact Energies 

Austin M. G. Thomsen J. M. Orphal 
Larson s. A. Schultz P . H. 

Dependent z Flow 

D. L, Borden w. F.  

Comparisons of  Field Observations, Experimental Results, and 
Numerical Code Calculations for Large-scale Impact and Explosion 
Cratering Events: Meteor Crater and Middle Gust III 

Roddy D. J. Kreyenhagen K .  Schuster s. 

An Experimental Investigation of Transient Crater Size 
Schmidt R. M. Holsapple K. A. 

l 

Hypervelocity Impact Craters in Icy Media 
Croft s. K .  

The Modification Stage o f  Simple Craters 
Croft s. K. 

A Study of Crater Morphology in Volatile-containing Rock 
Vizgirda J.  Ahrens T.  J. 

Impact Experiments in Low-temperature Ice 
Lange M. A. Ahrens T. J. 

Shock-c,elease of Vapor from Calcite 
Boslough M. B. Vizgirda J. Ahrens T. J. 

Shock Metamorphism: SEM Investigation 
Lambert P. 

Single Crystal Investigation of Deformation in Naturally 
Shocked Quartz - a Restudy 

Xiande X. Chao E. C+ T • 
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T3 LUNAR REMOTE SENSING TUES. P,M. GILRUTH GYM 

Remote Detection of Olivine, pyroxene and Plagioclase: 
of Three Lunar Sites 

McCord T. B. Clark R. N. Hawke B. R. McFadden L. A. 
Owensby P. D. Pieters c. M. Adams J, B. 

Copernicus. Peak: Possible Cumulate Olivine 
Adams J. B. McCord T. B. Pieters C. M. 

Reiner Gamma: Preliminary Results from Telescopic Remote 
Sensing 

Bell J, F. Hawke B. R, 

Young Lunar Crater Ejecta Characteristics from Radar , Infrared 
and Visual Observations 

Thompson T. w. Cutts J- . A. Schultz P. H. 
Shorthill R. w. Zisk s. H. 

Observations of Silicate Reststrahlen Bands in Lunar 
Infrared Spectra 

Potter A. E. Jr. Morgan T. H. 

The Mercurian Regolith: An Evaluation of Impact Glass Production 
by Micrometeroid Impact 

Cintala M. J. 

Thorium in the Lunar Central Highlands 
Etchegaray-Ramirez M. I .  Haines E. L. Metzger A. E. 

High Spatial Resolution Mg/Al Maps of the Western Crisium 
and Sulpicius Gallus Regions 

Schonfeld E. 

Geochemical Studies of the Apollo Gamma-ray Data for the 
Imbrium Basin and Adjacent Regions 

Hawke B. R. Etchegaray-Ramirez M. I . Haines E. L, 
Metzger A. E. 

Compositional variations in the Hadley Apennine Region 
Clark P. E. Hawke B. R. 

Regional Chemical Setting of the Apollo 16 Landing Site and 
the Importance of the Kant Plateau 

Andre c. G .  El-Baz F. 
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Tl0 PLANETARY PHYSICS 2 WED. A.M. Gl04 

The Behavior of Water in the Giant Planets 
Stevenson D. J. Fishbein E .  

Density Constraints on Models of the Structure and 
Differentiation of the Terrestrial Planets 

Herzberg c. T. 

Effect of Partitioning in Determining the Composition of 
Planetary Mantles 

Watt J. P. Ahrens T. J. 

Natural Radioactivity of the Moon and Planets 
Surkov Yu. A, 

Flow Processes in Lunar and Planetary Interiors 
Langdon T. G. Oehghan A. Sammis C. G. 

Phenomenological Theory of Attenuation and Propagation Velocity 
of Elastic waves in Rocks 

Richardson J. M. Tittmann B, R. Abdel�Gawad M. 

Frequency Dependence of Seismic Dissipation Q-1 
Tittmann e. R. Abdel-Gawad M. Salvado c. 
Nadler H. Ahlberg t. Spencer T. W. 

�--== 

Bulau J. 

T8 VENUS WED. A.M. Gl04 

Venus: A First Geologic Map Based on Radar Altimetric and 
Image Data 

Masursky H. Dial A. L. Jr. 
Strobell M. E. 

Schaber G. G. 

Topography of Venus and Earth: A Test for the Presence of 
Plate Tectonics 

Head J. w. Yuter S. E. Solomon s. c. 

Effects of Lateral Resolution on the Interpretability of 
Geologic Features Sampled by the Pioneer~Venus Altimeter 

Arvidson R. E. 

Dust Cloud Observed in venera 10 Panorama of Venusian 
Surface: Inferred Surface Processes 

Garvin J. B. 

The Temperature Profile of Venus Computed Using the Thermal 
Pressure, PTH R aT + b 

Baumgardner J. R. Anderson o. L. 

The Metal Chloride and Elemental Sulfur 
Venusian Troposphere - Is It Possible? 

Barsukov v. L, Khodakovsky I .  L. 
Sidorov Yu. I .  Dorofeeva v.  A.  

Condensates in  the 

Volkov V, P. 
Andreeva N. E. 

Density Constraints on the Composition of Venus 
Goettel K, A. 
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T25 CRATERING AND SHOCK STUDIES II WED. A.M. G206 

Extraterrestrial Siderophiles and Geologic Extinctions 
Kyte F. T. Zhou z. Wasson J. T. 

Impact Mechanics of the Cretaceous-Tertiary Extinction Bolide 
O.Keefe J. D- Ahrens T. J. 

On the Occurrence of Giordano Bruno Ejecta on the Earth 
Hartung J, B. 

Haughton Impact Structure - a Terrestrial Multi-ring 
Basin? 

Robertson P. B. Sweeney J. F. Grieve R. A. F. 

Brent Crater , Ontar io: Observation and Theory 
Grieve R. A. F. Cintala M. J. 

Thermal Metamorphism of Feldspar Clasts in Impact Melt 
Rocks frOIU Lappajarvi Crater , Finland 

Bischoff A, Steffler D. 

Diaplectic Glass and Fusion-formed Glass: Comparative Studies 
on Shocked Anorthosite from Manicouagan Crater , Canada 

Arndt J. Gonzalez-Cabeza I .  

Resetting of 40Ar/39Ar Ages in suevite Ejecta from the Ries 
Crater 

Bogard D. D. Barz F. Johnson P. Steffler D, 

Hydrothermally Altered Impact Melt from Brent and Ries Craters 
Allen C, C, Gooding J, L. Keil K. 

Strangway. s  Crater: 
Morgan J. w. 

Trace Elements in Melt Rocks 
Wandless G. A. Petrie R, K ,  

The Nickel-Iron Meteorite i n  Pyarloya (Lithuania) 
Impact Rocks 

Glasovskaya L, I ,  Motuza G ,  Gailius R. -
I 

I 

Tl 7 CARBON. CHONDS. COMPONENTS AND PARENT BODY WEI) .  A.M. GILRIITH GYM 

Refractory ABC 
Macdougall J, D, Kerr idge J. F. Phinney o. 

Stable NRM and Mineralogy in Allende: Chondrules 
Wasilewski P, J. Saralkar c. 

Condensation of Refractory Lithophile Trace Elements in the 
Solar Nebula and in Supernovae 

Boynton w. V. Cunningham C. C. 

Rare-earths in the Allende Inclusion, EK 1-4-1 and the Origin of 
Allende Inclusions 

Nagasawa H. Blanchard D, P, Shimizu H. Masuda A. 

Experimental Study of the Crystallization Sequences of Ca-Al-rich 
Inclusions in Allende 

Stolper E, 

Are CAI. s Condensates or Distillation Residues? Evidence from a 
comprehensive survey of Fine- to Medium-grained Inclusions in the 
Allende C3(VJ Carbonaceous Chondrite 

Kornacki A. s. 

A Study oC the Makoia C3(V) Carbonaceous Chondrite and the 
Origin of CAI .s  

Cohen R. 

Origin of Rims on Coarse-grained Inclusions in the Allende 
Meteor ite 

MacPherson G. J. Grossman L. Beckett J. R. Allen J. M. 

elastic Rims on Inclusions: Clues to the Accretion of the 
Allende Parent Body 

MacPherson G. J. Grossman L. 

COIUpositions of Calcium, Aluminum-rich Inclusions: Constraints 
on Models of Nebular Condensation 

Kerridge J. F. 

Bulk Compositional Variations, Viscosities, and the Effects of 
Oxidation and Sulfide Abundances on the Formation of Chondrules 
in the Allende Meteorite 

MCMahon B. M. Tompkins L. A. Haggerty s. E. 

Oxidation of Allende Parent Material 
Housley R. M. 

On the Source of Liquid H20 in the Carbonaceous Chondrite 
Parent Bodies 

WilkeninQ L. L. 
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Tl8A CIJIB(IISI\CEOUS MATTER IN CHONDRITES THURS. A.M, Gl04 

Carbynes in Carbonaceous Chondr ites: A cautionary comment 
Smith P, p. K .  Buseck P, R, 

Electron Microscopy of Carbon in Allende Acia Residues 
Lumpkin G. R. 

Graphite - Magnetite Inclusions in ordinary Chondrites: an 
Important Constituent in the Early Solar system 

Scott E. R. D. Taylor G. J. Rubin A, E .  Okada A. 
Keil K. Hudson B. Hohenberg c. M. 

A New Kind of Unequilibrated Ordinary Chondrite with a Graphite -
Magnetite Matrix 

Rubin A. E. McKinley S. Scott E. R. D. Taylor G. J. 
Keil K. 

Plasma Synthesis of Carbonaceous Material with Noble Gas 

Tracers 
oziczkaniec M. Lumpkin G. R. Donohoe K. 

Xel29 and the Origin of CCF Xenon in Meteorites 
Lewis R. s. Anders E, 

Chang s. 

Tl8B ORIGIN AND HISTORY OF CHONDRULES AND CHONDRITES THURS. A,M, Gl04 

The Canposition of Natural Remanent Magnetization of an 
Antarctic Chondr ite, ALHA 76009(L6) 

Nagata T. Funaki M. 

Preliminary Report on the Magnetic Properties of the Abee 
Meteor-ite 

Sugiura N,  Strangway D. w. 

Estimated Viscosities and Implied Thermal Histories of Chondrule 
Droplets 

Gooding J. L. Keil K ,  

Conditions of Formation of Pyroxene Excentroradial Chondrules 
Hewins R, H, Klein L. C. Fasano B. v. 

Redox Processes in Chondrules and Chondrites 
Clayton R, N. Mayeda T. K .  Gooding J. L. 
Olsen E, J. 

Early Thermal Histories of L Chondrites 
Pellas P. 

l<eil It, 

The Revision of Metallographic Cooling Rate Curves for Chondrites 
Willis J. Goldstein J, I. 
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Tl MARS-- SURFICIAL MATERIALS AND PROCESSES THURS. A.M. G206 

High Resolui:-ion Visual, Thermal, and Radar Observations in the 
Northern Syrtis Major Region of Mars 

Zimbelman J.  Greeley R. 

Oases Revisited: Further Analysis of the Solis Lacus Radar 
Anomaly on Mars 

Zisk s. H. Mouginis-Mark P. J .  

Mars: Ground Ice Replenishment from a Subpermafrost 
Groundwater System 

Clifford s.  

Water Content of Rampart Ejecta Deposits from Pre-flow Stresses 
woronow A. 

Compar ison of Spectral Reflectance Properties of Terrestrial 
and Martian Surfaces Determined from Landsat and Viking Orbiter 
Multispectral Images 

Evans D. L. Adams J. B. 

Spectral variety of Kartian Surface Materials: Comparison of 
Earthbased and Viking Lander Data 

Singer R. B, Strickland E. L. 

Spectral Constraints on Iron-rich Smectites as Abundant 
Constituents of Martian Soils 

Singer R. B. 

The Role of Salt in Aggregate Formation on Mars 
Nununedal D. 

Soils and Weathering Processes in the Dry Valleys of Antarctica: 
Analogs of the Martian Regolith 

Gibson E. K. Jr . Ransom B. 

Diffuse Reflectance 
Iron Oxyhydroxides, 
Reflectance Spectra 

Morris R. V. 

Spectra of Pi_gmentary-sized Iron Oxides , 
and Their Mixtures: Implications for the 
of Mars 
Neely s. c. 

On the Stability of Ferric Oxyhydroxides (FeOOH) to 
Dehydration by tN Radiation: Implications for the Hydration 
State of the Martian Surface 

Morris R. V. Lauer H. V. Jr. 

T23 LUNAR REGOLITH: COMP. AND PETROLOGY;CORES 

Composi tional Trends in Apollo 16 Soils 
Korotev R. L. 

THURS. A.H. GILRUTH GYM 

A Survey of Compositions of Clear Glass Particles in Apollo 16 
Soils, and the Source of Clear Glasses in the Lunar Regolith 

Rogers H. R. 

The Lunar Regolith: Significance of the Chemistry of the 
Less than 10 Micrometer Fraction and a Model for Agglutinate 
Formation Involving Fusion of the Finest Fraction (F3) 

Papike J. J. 

Lunar Regolith: Comparative Chemistry of the Apollo and Luna 
soils 

Laul J. c .  

Glasses of Impact Origin from Apollo 11  and Apollo 12: 
Evidence for volatile-loss and Mare/Highland Mixing 

Delano J. w. Lindsley D. H. Rudowski R. 

The Lunar Regolith: Comparative Petrology of the Apollo and 
Luna Soils 

Simon s.  B. Papike J. J. 

The Apollo 17 Highlands: The South Massif Soils 
Ryder G.  

Petrography of Core 15008 and a Comparison to Core 15010/11 
McKay o. Basu A. Nace G.  

Multispectral Images for Core 15008: A Stratigraphic Tool 
Pieters c.  M. Meloy A. Hawke B. R. Nagle J. s.  

Depositional and Irradiational History of the 15008 Core 
Bogard D. o. Morris R- v. Johnson P.- Lauer H. V. Jr. 

Chemical Abundances, Cosmic Ray Production Rates and Exposure 
History of Soils from 74001/2 

Eugster o. Kiesl w. Grogler N. Eberhardt P. Geiss J. 

Evidence from the Alwninwn-26 Profile for Accretion of Apollo 
15 Double Drive Tube 15010/1S011 

Fruchter J. s .  Evans J. C.  Reeves J.  H .  Perkins R. w.  

S3Hn Profiles and Gardening Processes in  Lunar Cores 60010 
and 15011 

Nishiizwni K .  Arnold J. R .  
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Tl9 ORIGIN AND HISTORY OF CHONDRITES THURS. P.M. 

Bi, Pb, Cr and Si-rich Metals in Hallingeberg (L3) 
Woolum D, S. Conca J. Burnett D. s. 

Gl04 

The Nebular Record in Krymka, a Highly Unequilibrated LL 
Chondrite 

Ralubaldi E. R. 

Sulfide-rich Chondrule Rims in Bishunpur {L3) Chondrite: Types, 
Textures, Mineralogy and Genetic Implications 

El Goresy A. Ramdohr p. Rambaldi E. R. 

Compositional Study of Chondrules from the Highly Unequilibrated 
(LLJ.0)  Semarkona Chondrite 

Grossman J. N. Wasson J. T. 

The Occurrence and Implications of Carbide - Magnetite Assemblages 
in Unequilibrated Ordinary Chondrites 

Taylor G. J, Okada A. Scott E. R. D, Rubin A. E. 
Huss G. R. Keil K. 

Leighton Gas-rich Chondr ite, Trace Element Contents and 
Mineralogy/Petrology of Selected Inclusions 

Biswas s. McSween H. Y. Jr. Lipschutz M. E. 

Comparative Shock Metamorphism Study in 12 Chondrites 
Lambert P. Lewis C. Moore C. B, 

Dark Inclusions in the Abbott, Cynthiana and Abee Chondrites 
Sears D. w. Wasson J. T. 

Rare Gas Systematics in Abee Clasts 
Wacker J. Marti K. 

Actinide Microdistributions in Enstatite Chondri tes 
Murrell M. T. Burnett D. s. 

Enstatite Chondrites I: Mineralogy and Petrography' 
Leitch C. A. Smith J. V. 

Cumberland Falls c·hondritic Inclusions: A Pri.miti11e 
Forsterite Chondrite Suite 

Neal C. w. Lipschutz M. E. 

... • 

T2 MARS-- GEOLOGIC EVOLUTION THUP.S . P.M. G206 

The Ridged Plains of Mars 
Saunders R. S. Bills T, G, Johnson L, 

Ridge Patterns of Large Craters and Basins on Mars 
Maxwell T. A. Gifford A. W. 

Martian Pseudocraters: Searching the Northern Plains 
Frey H. Jarosewich M. 

Hebes Chasma - Martian Pyroclastic Sink 
Peterson c. M. 

Late-stage summit Activity of Martian Volcanoes 
Mouginis-Mark P. J. 

The "Uweinat Desert• of Egypt, Libya and Sudan: A Fertile 
Field for Planetary Comparisons of Crater Forms 

El-Baz F. 

Martian Fractured Terrain, Coalescing Polygons 
Helfenstein p. 

Martian Fretted Terrain 
Eppler D. B. Malin M, C. 

Degradation of Martian Escarpments: Backwasting and Debri s 
Accumulation 

Kochel R. C. Baker V. R, 

Simulated Mantled Surfaces on Cratered Terrain 
Zimbelman J. Greel@y R. 

Equatorial Paleo-poles on Mars 
Schultz P. H. Lutz-Gar ihan A. B 

Meteorites from Mars: Prospects, Problems and I""'°lications 
Wood C. A. Ashwal L. D. 

r 
"U 

0, 
:.z 
0 

N en 

'O 
(1) 
:::, 
Cl. 

X 

X -



T22 LUNAR REGOLITH: VOLATILES AND IRRADIATION THURS. P.M. 

On the Solar Wind Element Content and the Bulk Chemical 
composition of Lunar Soils 

Basu A. 

Study of Solar Wind Gases in a Young Lunar Soil 
Frick u. Pepin R. 0. 

Carbon and Carbon-14 in Lunar Soil 14163 
Fireman E. L. Stoenner R. w. 

The Role of Adsorption in the Excess Fission Xe Effect 
Podosek F. A. Bernatowicz T. J. Kramer F. E. 
Hohenberg C. M. 

Troctolite 76535: 
Isotopic Records 

Caffee M. 

A Study in the Preservation of Early 

Hohenberg c. Hudson B. 

GILRUTH GYM 

An In-depth Study of Neon and Argon in Lunar Soil Plagioclases , 
Revisited: Implanted Solar Flare Noble Gases 

Etique Ph. Signer P. Wieler R. 

Evolution of Volatiles during Regolith Maturation: U-Pb Ages 
of Parent Rocks 

Cirlin E. H. Housley R. M. 

Migration of volatiles on the Lunar Surface 
Hodges R. R. Jr. 

A Model for Synthesis of Methane in Lunar Soil 
Tamhane A. S, 

Isotopic Ratios of Rare Gases and the Role of Nuclear 
Reactions in Solar Flares 
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