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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. Itis 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 yearinclude:
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.
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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 ResourcesforSpace
Exploration and Exploitation are scheduled.

On Tuesday evening at 8:00 p.m., a Public Forum
on the Voyager Encounter at Saturn witl be held
in the Building 2 Auditorium. Members of the
Voyager-Saturn team will present some of the
results of the mission. The talkswill 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 brownbagit.



Page 2

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 PI'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
XIt 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 Pianetary Institute, to the Library/Infor-
mation Center at the LPI.

PRELIMINARY PROGRAM INDEX
BULLETIN APPENDIX

Sessions p. i-xiii
Posters p. Xiv
Author Index pP. Xv-xXiii
Speaker Index P. XXiv-xxvii

THE FLIGHT OF COLUMBIA
by James E. Oberg

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
compiex 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
looks 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: p
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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’sstructure. OnceColumbiaclears thetower,
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 burnout 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 throwaway 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-sidegiants— theexternal tank and the Columbia—
is done very carefully, since recontact could damage
thespaceship's thermal tilesand 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,
evenrevolutionary,in theirdesign— andthey’recrucial.

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.

‘syapumnams

6. Door Operations. Openingthe payload baydoors
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 theatmosphere 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 phaseinvolves the finalapproachto 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 thattheactual touchdown isvery straight-
forward— for a space mission!

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 Sovief'and Chinese space programs.
All opinions expressed are based on his own per-
sonalresearchand analysisandcannotbeconstrued
to reflect NASA policy.



HAROLD CLAYTON UREY
1893-1981

Or. Urey....Nobel prize winner...feacfer...cfemis€...
founder of modern lunar science.
A brillianfly tnnovafive scienfisf...a Midwesfern pafriof.
Somefimes sfubborn, pefulanft and fracfious.....
usually genial, fond of gardening and noforiously
absenf-minded.. ...
possessing an incredbible capacify for scienfific concenfrafion
..... remembered by many......

If tfe fire of grief gave off smoke,
e world would be plunged info darkness.
(Near Easfern proverb)
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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 /ey Planetary Bodies
Organized by E. M. Parmentier, Brown Uni-
versity
The session wilt 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, Universityof Chicago,
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
comparativeplanetology 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
conferencesin 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
isto 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 isdialogue, 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 International Astronomical
Union Colloquium No. 63 to be held in Grasse, France,
22-27 May 1981, co-sponsored by ICSU Committee on
SpaceResearch (COSPAR) and International Associ-
ation of Geodesy/IUGG.

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 originally conceivedin the frame-
work of the Lunar-Laser program EROLD (Earth Rota-
tion from Lunar Distances). but the scientific scope is
enlarged beyond Earth rotation, due to the many
astronomical and geophysical implications of the sub-
ject. The topical coverage is intended to include all
relevantaspects of high-precision Earth-Moon dynam-
ics, theoretical as well as observational results, includ-
ing:

eObservational 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);

eGeophysical and selenophysical interactions
with the orbits and rotations of Earth and Moon
(gravity fields, tide models, dissipation, etc.);
eoRelativisticinfluencesin 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 (Monitoring of Earth Rotation and Inter-
comparisons of Techniques): a joint session of this
Workshop and the Colloquium will take place on 22
May 1981, fortopicsofcommoninterest, includingany
initialscientific results fromthe 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. O. Calame
CERGA
Av Nicolas Copernic
06130 GRASSE, France

The MERIT Workshop is being organized separately
by Dr. G. A. Wilkins, Royal Greenwich Observatory,
England, whoshould be contacted {or relevantinforma-
tion.

THIRDINTERNATIONAL COLLOQUIUMON
MARS

The Jet Propulsion Laboratory and the California Insti-
{ute of Technology will host the Third International
Colloquium on Mars in Pasadena, Caiifornia, 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 coiloquium 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
resultsandtheirideas 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 B. 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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The topic of the Sixth European Regional Meeting in
Astronomy (VI ERMA) willbe 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 in Dubrovnik, Yugoslavia, on October 19-
23, 1981.

Four sections and their organizers are:

Section | Sun from the Astronomical and Physical
Points of View: V.A. Krat, G. Marx, J.C. Pecker
(main organizer)

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

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

Section/V Motionsinthe 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
|. 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 scholasticrefer-
ence, and (d) an up-to-date academic transcript and
resume.

Page 7

The project description should include such informa-
tion as approach, significance, location, duration, and
itemized budgetofthe support requested. The research
relation between the student and sponsor should be
defined. Topics in volcanology 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
for 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 firstinstallment 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 |
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 STUDY HUMAN FACTORS
IN 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 investigation 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.

Affiliated 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
curriculum development materials and publishes
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:
e®Tracking F-ring features to increase understand-
ing about the clumps within the ring.

o 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.

eStudy of the eccentric rings to getinformationon
why they are not circular.

eObserve 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.

eUse 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
Voyager2on a trajectory which would take itto 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, 1986, making measurements and taking
pictures as it speeds past and heads for 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 far from the Sun
as Saturn;itrotatesonitsaxisatatiltof98degrees. Itis
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.




LPIB No. 26 Page 9

| |

OTHER PUBLICATIONS OF INTEREST
NEW PUBLICATIONS c

REMEMBER. . . please do not order any of the publi-
cations listed here from the LPI. Contact the source,

NASA PUBLICATIONS publisher, or your local book seller if you wish to
obtain a copy.

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 publicationstothe LPI. Wearenotadistribution
center for SOD documents.

Teacher’s Guide for NF-58 Comparing the
Planets. This is the companion volume
and explanatory booklet forthe 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
1s out of print. Please do not be TOO disappointed if
your request for this poster set cannot be filled.

MT. ST. HELENS EDUCATIONAL SLIDE
SETS. Slidesetsofthe eruptionsandtheir
effects have been prepared by A.J. irving,
University of Washington. Set #1 consists of
80slides: 70 slides depictingall major aspects
of the eruptions and their effects plus ten
color graphics with descriptions. The slides
include before and after views of the moun-
tain, eruption column and active mudflows,
views of the lava domes, flow deposits, ash
deposits, and other descriptive views. The
graphics include ashfall distribution maps,
map of effects, earthquake and harmonic
tremor periodicity, schematics of May 18
eruption, and map of Cascade Range, sub-
duction section. Set #1 is priced at $85.00.
Set#2 consists of45slides: 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
orderto 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 10
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 Fullcolordramatic
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 mai¢ orders send
check or money order including $1.50 han-
dling and postage chargeto: 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, Geoiogical
Association of Canada Special Paper No.
20, 1980. viii, 804 pp. Available from the
G.A.C, PublicationsDivision, 111 Peter Street,
Suite 509, Toronto Ontario M5V 2H1 Can-
ada. $30.00

The geological sciences changed their
major focus in the 1950'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 mannerimproved technol-
ogy and the promise of solving some of the
remaining probiems of crustal evolution will
change the major focus back to the com-
plexities of the continents. A further incen-
tive for this is the understanding of ore
deposit impiacement that characterizes the
continental crust.

The presentvolume representsthe focus-
ing of the attention of many leading scient-
ists, (geophysicists, geochemists, structural
geologists, economic geologists, etc.) on
the continental crust. It is 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
generalheadings. The firstgroup. 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 continental crust fromseveral 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 ofthe crustas 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
particutar case histories.

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

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-
tion about them to the Editor, this Bulletin.
Review of items here does not constitute
any endorsement of them by the Lunar and
Planetary Institute.

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. Copydeadline 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
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calendar

March 11-14 Comets, Ices, Grains and Plasma, Tucson AZ.
Contact: Mitdred S. Matthews
Lunar and Planetary Laboratory
University of Arizona
Tucson AZ 85721
Telephone: 602/626-2902 or 4602

March 16-20 TWELFTH LUNAR AND PLANETARY SCIENCE CONF.
Johnson Space Center, Houston TX.
Contact: Ms. Pamela Jones
LPI
713/486-2150

March 23-24 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
Nationat Air and Space Museum
Washington DC 20560

March 23-April 4 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

April 8-10 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

April 14-16 Uranus and the Outer Solar System, University of

Bath, Bath England.

Contact: Dr. G. E Hunt
Laboratory for Planetary Atmospheres
Dept. of Physics and Astronomy
University College London
Gower Street
London WC1E 6BT England

April 20 DEADLINE
XIl Lunar and Planetary Science Conference
Proceedings Manuscripts.
Send to: Publications Office
Lunar and Planetary Institute
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May 18-21 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

May 22-27 International Astronomical Union Colloquium No. 63

“High-Precision Earth Rotation and Earth-Moon
Dynamics: Lunar Distances and Related Observations”
Grasse, France.
Contact: Dr. O. Calame

CERGA

Av Nicolas Copernic

06130 GRASSE, France

May 25-29 American Geophysical Union Spring Annuai Meeting
Baltimore MD.
Contact: AGU
2000 Florida Avenue NW
Washington DC 20009

June 1 International Colloquium on Mars
ABSTRACTS DEADLINE
Send to: Publications Office
Lunar and Planetary Institute

July 18-22 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

August 10-14 Fourth International 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

August 17-21 Meteoritical Society, 44th Annual Meeting,
Bern, Switzerland.
Contact: Prof. P. Eberhardt
- Physikalisches Institut
University of Bern
Sidlerstr. 5
3012 Bern, Switzerland
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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

Page 13

IAVCE! 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 Astroncmy,
(VI ERMA), Dubrovnik, Yugoslavia.
Contact: G. Teleki

Astronomical Observatory

Volgina 7

11050 Belgrade, Yugolsavia

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 MI 48107
Telephone: 313/994-1200, ext. 290
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Lunar & Planetary CHILI COOK-OFF

(LPCC)

* % Kk Kk &k

CHILI COOK-OFF & BAR-BE-QUE

Plans for the 1st 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 Ordinary Chili (Institute of
Meteoritics)

Arizona Cool: A High Temperature Condensate (U.
of Ariz.)

Chili-con fS, (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 18), and will be held on the grounds at
the LPI. A distinguished panel of judges, including a
world’'s champion from the Terlingua contest
(Buzzard's Breath Chili), will selectthe 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 ali 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 tickets earty, and make your plans now to
attend.

* Kk Kk Kk &k
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LUNAR AND PLANETARY BIBLIOGRAPHY
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Items selected from journals received at the LPI Library/Information Center January-February, 1981,

Address of first author is included in reference.
reprint or copy of the article,

MOON. MOTION, DYNAMICS, GRAVITYV FIELD

CHUIKOVAsYN.A,  F.K. SHTERNBERG STATE ASTRO
NOMICAL INST., USSR ):! ON THE NISTRIRUTION OF
GRAVITY AND OF FLUMB-LINE DEVIATIONS OVER THE
LUNAR SURFACE
SOVIET ASTRONOMY VOL. 24, 232-237 (1980)

MARKOV,YU.G. ( SERGO ORDZHONIKIDZE MOSCOW AVIA-
TION INST.» USSR ): AFFLICATION OF FOINCARE
FPERIODIC SOLUTIONS TO THE STUDY OFf THE MOGN'S
ROTATIONAL MOTION
SOVIET ASTRONOMY VOL. 24, 22g=232 (1980)

MOON, PHYSICAL STRUCTURE, THERMAL & STRESS HISTORY

BINDERsA.R., (¢ INSTITUT FUR MINERALOGIE, UNIVER
SITAT MUNSTERs 4400 MUNSTER, WEST GERMANY )t
SHALLOW MOONQUAKES: ARGON RELEASE MFLHAN 534
GEOFHYSICAL RESEARCH LETTERS voL. 7
1011-1013 (1980)

HORVATHsP. + LATHAM)G.V. + NAKAMURA»Y. ¢+ DOR
MAN/H. J. ¢ UNIV, OF TEYA8,» MARINE SCIENCE
INST.» GALVESTON GEOPHYSICS LAE.» GALVESTON,
TX 77550 )¢ LUNAR NEAR-SURFACE GHFAR WAYE
VELOCITIES AT THE AFOtLO LANDING SITES AS IN-
FERRED FROM SFECTRAL AMPLITUDE RATIOS
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 89
6572-6578 (1980)

RANSFORD»G.A., ¢ KAULA W.M. ( JET FROFULSION
LAB.» CALIFORNIA INST. OF TECH.» FASADFNA. CA
91103 )¢ HEATING OF THE MOON RY HETEROGENEOUS
ACCRETION
JOURNAL OF GEOFHYSICAL RESEARCH voOL. a9,
6615-6627 (1980)

MOON. MORPHOLOGY, STRATIGRAPHY, MAPPING

BASILEVSKII»A.T. + RONCAsL.RB. + IVANOV,B.A. (
V.I. VERNADSKYs INST. OF GEOCHEMISTRY AND
ANALYTICAL CHEMISTRY», ACADEMY OF SCIENCES,
USSR )¢ ON THE RATE OF ANCIENT METEOROIDAL
FLUX! STUDIES OF THE FRE-MARE CRATER FPOFULA-
TION ON THE MOON

THE MOON AND THE FLANETS vOL. 23, 355-371
(1980)
FIKEsR.J. GEOMETRIC INTERFRETATION OF LUNAR

CRATERS: AFOLLO 15-17 ORBITAL INVESTIGATIONS
U.Ss. GEOLOGICAL SURVEY PROFESSIONAL FAFER
1046-C. 1980, PP, 77 (1980)

RAITALA»J. { AARNE KARJALAINEN ORSERVATORY,
UNIV., OF OULUs, OULUs, FINLAND ): TECTONIC IM-
FLICATIONS OF THE MARE-RIDGE FATTERN OF THE
CENTRAL FPARTS OF OCEANUS FROCELLARUM ON THE
MOON

THE MOON AND THE FLANETS voOL. 23, 307-321
(1980)
WHITFORD-STARK,»J.L. + HEAD,J.W. ¢ DEPT. OF

GEOLOGICAL SCIENCESs BRROWN UNIV., FROVIDENCE,
RI 02912 )! STRATIGRAFHY OF OCEANUS FROCELLA-
RUM RASALTS: SOURCES AND STYLES OF EMFLACE-
MENT

JOURNAL OF GEOFPHYSICAL RESEARCH voOL. 85y
6579-6609 (1980)

Please contact the author or your library for

MOON. CHEMICAL COMPOSITION, PETROLOGY

BECKERyR.H., ¢ DIV, OF GEOLOGICAL AND FLANETAKY
SCIENCESs CALIFORNIA INST. OF TECH., FAGADL
NA» CA 91125 )! EVIDENCE FOR A SEC!IL AR VARIA
TION 1IN THE 13C/12C RATIO OF (. ARRON IMFLANTEN
IN LUNAR SOILS
EARTH AND FLANETARY SCIENCE LETTERS VOL. S0y
189-196 (1980)

GAMBLEs»R.F. + TAYLORsL.A. ( DEFT. OF GEOLOGI
CAL SCIENCESs» UNIV. OF TENNESSEE,» KNOXVILLE.
TN 37916 ): CRYSTAL/LIQUID FARTITIONING ON
AUGITE! EFFECTS OF COOLING RATE
EARTH AND PLANETARY SCI1ENCE LFITERS VOL. 47,
21-33 (1980)

NORMANsM. + RYDERs»G. ( LUNAR CURATORI&L  LAEt. s
NORTHROF SERVICES» INC., HOUSTON, T¥ 77058 13!
LUNA 24 FERROBASALT AS A LOW -HG FRIMARY MFLT
THE MOON AND THE PLANETS vVO!I. 63 TR 22261 BE A
(1980)

PLANETS. CITATIONS TO SEVERAL PLANETS

ALLENsC.Cs ( UNIV, OF ARIZONA» TUCSON: AZ
85721 ) VOLCANO-ICE INTERACTIONS ON THE
EARTH AND MARS
INZ ADVANCES IN PFPLANETARY GEOLOGY (FF.
161-264) NASA TM-81979. JUNE 1980. FF. 332
(1980)

BUTTS,A.J. + MURFHY,»J.F. ( MARTIN MARIETTA
AEROSFACE CORFP.» DENYCRsy CO 80201 ): FUTUKE
FLANETARY FROBES FOR JUFITER AND SATURN
JOURNAL OF SFACECRAFT AND ROCKETS VOt.. 17+
327-333 (1980)

DROBYSHEVSKIE.HM. { A.F. IOFFE
PHYSICAL-TECHNICAL INST.» USSR ACADEMY OF SCI -
ENCESy LENINGRADy» USSR )@ ELECTROLYSIS IR
SFPACE AND FATE OF FHAETHON
THE MOON AND THE FLANETS VOL. 23, 339-344
(1980)

HOLTs»H.E. ( NASA OFFICE OF SPACE SCIENCE» WASH-
INGTONs DC 20546 ): SIGNIFICANT ACHUEVEMENTS
IN THE PLANETARY GEOLOGY FROGRAM, 1980
NASA TM-82384. NOVEMBER 1980. FF., 38 11980)

HOLTsH.E. + KOSTERS,E.C. ( NASA OFFIEE @F
SFACE SCIENCE, WASHINGTON, DC 20S46 ):
REFORTS OF FLANETARY GEOLOGY FROGRAM - 1980
NASA TM-82385. DECEMBER 1980, FFP. 944
(1980)

HOREDT»G.P, ( MAX FLANCK INSTITUT FUR ASTROFHY-
SIK, D-80446 GARCHING, WEST GERMANY )3
ACCRETIONAL HEATING AS THE MAJOR CAUSE OF COM-
FOSITIONAL DIFFERENCES AMONG METEORITE FARENT
BODIES, THE MOON,» AND EARTH
ICARUS vOL. 43, 215-221 (1980)

LETTVIN/E. + BOYCE»J.M. ( NASA OFFICE OF SFACE
SCIENCE» WASHINGTON, DC 20546 ):! A BIBLIOGRA-
FHY OF FLANETARY GEOLOGY FRINCIFAL INVESTIGA-
TORS AND THEIR ASSOCIATES, 1979-1980
NASA TM-82180. SEFTEMBRER 1980. PP. 8%
(1980)
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PLANETS (cont.)

FIKEsR.J. ¢ U.S. GEOLOGICAL SWRVEYs, MENLO
FARKs CA 94025 ): FORMATION OF COMFLEX IMFACT
CRATERS! EVIDENCE FROM MARS AND OTHER FLANETS
ICARUS VOL. 43, 1-19 (1980)

PODGORNY I .M. + DUEBRININSE .M. +
ISRAELEVICHsF.L. { ACADEMY OF SCIENCES OF THE
USSRy SFACE RESEARCH INST.» MOSCOW: USSR )i
LARORATORY SIMULATION OF THE INWUCED MAGNLETOS-
FHERES OF COMETS AND VENUS
THE MOON AND THE FLANETS VOL. 23, 323-338
(1980)

SEHUNKsR.W. + NAGYsA.F, ( SFACE FHYSICS RE-
SEARCH LAE.s UNIV., OF MICHIGAM, ANN AREORy MI
48109 )>: IONOSFHERES OF THE TERRESTRIAL FLAN-
ETS
REVIEWS OF GEOFHYSICS AND SFACE FHYSICS VOL.
18, 813-852 (1980)

SMITHsW.H, + MACYsW.JR. + FILCHER:sC.E. {
MCDONNELL CENTER FOR SFACE SCIENCES» DEFTS.
OF CHEMISTRY AND FLANETARY SCIENCES+ WASHING
TON UNIV.» ST. LOVIS, MO 63130 ¥
MEABUREMENTS OF THE H2 4-0 RUANRUFOLE RANDS OF
URANUS AND NEFTUNE
ICARUS VOL. 43, 153-160 (1980)

JUPITER

BELCHERsJ.W. + MCNUTT,R.L. ( DEFT. OF PHYSICS
AND CENTER FOR SFACE RESEARCH, MIT: CAMERIDNGE:
MA 02139 )>: THE DYNAMIC EXFANSION AND COH
TRACTION OF THE JOVIAN FLASMA SHEET
NATURE vOL. 287, 813-815 (1980)

CASSENsF. ¢ FEALE»S.J. + REYNOLDS,R.T. < THE-
ORETICAL AND FLANETARY STUNIES ERANCH,» AMES
RESEARCH CENTERs» NASAs MOFFETT FIELDy (A 94035
){ TIDAL DNISSIFATION IN EUROFA: A LCOFRECTINH
GEOFHYSICAL RESEARCH LETTERS VOL. 7+ 987-9&8
(1980)

COWLEYsS.WsH. ¢ BLACKETT LAE., IMFERIAL COL-
LEGEs LONDONs UK ) JUFITER’S MAGNETOSFHEREF
NATURE VOL. 287y 775-776 (1980)

DESCHyM.D. ¢ DEPT. OF PHYSICS AND ASTRONOMY,
UNIV. OF MARYLAND, COLLEGE FARK, MD 20742 ):
I0 CONTROL OF JOVIAN RADNIO EMISSION
NATURE VOL. 287, 815-817 (1980)

HAMILTONsD.C. + GLOECKLER:G. + KRIMIGIS»S.H.
+ EOSTROM»C.O. + ARMSTRONG T.F. +
AXFORDsW.I. + FANsC.Y. + LANZEROTTI,L.J. +

HUNTEN,D .M. ( UNIV. OF MARYLANDs, DEFT. OF
FHYSICS AND ASTRONOMY, COLLEGE FARK, MD 20742
) DETECTION OF ENERGETIC HYDROGEN MOLECULES
IN JUPITER’S MAGNETOSFHERE ERY VOYAGER a3
EVINENCE FOR AN IONOSFHERIC FLASMA SOURCE
GEOFHYSICAL RESEARCH LETTERS VOL. 7, 813-816
(1980)

HUNTENsD.M. + TOMASKO:M.G. + WALLACEsL., {
LUNAR AND FLANETARY LABR.s UNIV. OF ARIZONA»
TUCSONs AZ 85721 ) LOW-LATITUDE THERMAL
STRUCTURE OF JUPETER IN THE REGION 0.1-5 RARS
ICARUS VOL. 43, 143-152 (19€0)

LANZEROTTIsL.J. + MACLENNANSC.G. b
KRIMIGIS S .M. + ARMSTRONG, T.F . +
BEHANNON»K.W. + NESSyN.F. ( BELL LAES.» MUR-
RAY HILLs NJ 07974 )»! STATICS OF THE NIGHT
SIDE JOVIAN FLASMA SHEET
GEOFHYSECAL RESEARCH LETTERS VOL. 7, 817-820
(1980)
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LEWISs»J.S. (¢ DNEFT. OF EARTH AND FLANETARY SCI-
ENCESy MIT, CAMBRIDGEs, MA 02139 )! LIGHTNING
SYNTHESIS OF ORGANIC COMPOUNDS ON JUFITER
ICARUS VOL. 43, 85-95 (1980)

MCCONNELL»J.C. + SANDELsE.R. + EROADFOOTsA.L.
( EARTH ANDI SFACE SCIENCES INST.,» UNIY. OF
SOUTHERN CALIFORNIAs, TUCSON LABRS., TUCSON: AZ
85713 )! AIRGLOW FROM JUFITER’S NIGHTSIDE ANL
CRESCENT: ULTRAVIOLET SFECTROMETER ORSERVA-
TIONS FROM VOYAGER 2
ICARUS VOL. 43, 128-142 (1980)

NELSONsR.M. + LANEsA.L. + MATSON,D.L. + FAN-
ALEsF.F. + NASHyD.E. + JOHMNSON,T.V. (¢ JET
FROFULSION LAE.s CALIFORNIA INST. OF TECH.:
FASADENAYy CA 91103 )! TI0:! LONGITUL/INAL DIS=-
TRIBUTION OF SULFUR DNIOXIDNE FROST
SCIENCE VOL. 210, 784-7386 (1980)

FHILLIFSsR.J. + MALINs)M.C. ( LUMAK AND FLANE-
TARY INST.» 3303 NASA ROAD! 1, HOUSTON, TX
77058 ): GANYMEDE: A RELATIONSHIF ERETWEEN
THERMAL HISTORY AND CRATER STATISTICS
SCIENCE VOL. 210: 185-187 (1°80)

FURVES)N.G. + FILCHER:C.E. ( UNI"”. OF HAWAII,
INST. FOR ASTRONOMY, 2680 WOODLAWM DR.s HONO
LULUy HI 96822 )! THERMAL MIGRATION OF WATER
ON THE GALILEAN SATELLITES
ICARUS vOL. 43y S51-55 (1980)

SINTONsW.M. ( INST. FOR ASTRONOMY, UNIV. oFr
HAWATII, 2680 WOODLAWN DR., HONOLULUs, HI 96822
)! 10! ARE VAFOR EXFLOSIONS RESFONSIBLE FOR
THE S-MICRON OUTRURSTS?

ICARUS VOL. 43, 56-64 (1980)

SONERBLOMsL. + JOHNSON,T. + MORRISON,D. +
DANIELSONSE. + SMITHyE. + VEVERKA»J. ]

+

|

COOKsA. + SAGAN>yC. + KUFFERMANsF.N.
FIERI» D, + MOSHER»,J.A. t AVIS,C.
GRADIEsJ. + CLANCY,T. ¢ U.S. GEOLOGICAL

SURVEY, BRANCH OF ASTROGEOLOGIC STUDIESs FLAG
STAFFsy AZ 86001 )! SFECTROFHOTOMETRY OF 1I0¢
FRELIMINARY VOYAGER 1 RESULTS

GEOFHYSICAL RESEARCH LETTERS VOL. 7, 963-966
(1980)

SOUTHWOODsD.J. + KIVELSONsM.G. + WALKERsR.J.
+ SLAVINsJ.A. 1 INST. OF GLEOFHYSICS AND
FLANETARY FHYSICS, UNIV. OF CALIFORNIAs, LOS
ANGELESs CA 90024 ):! I0 AND ITS FLASMA ENVI-
RONMENT
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 85,
5959-5968 (1980)

SYNNOTT,»S.F. { JET FROFULSION LAER.» FASADNENA,
CA 91103 ) 1979J2! THE DISCOVERY OF A FRE-
VIOUSLY UNKNOWN JOVIAN SATELLITE
SCIENCE VOL. 210, 786-788 (1980}
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MARS
BLASIUS¢K.R. + VETRONEsA.V. + MARTIN/M.D. ¢

SCIENCE AFPLICATIONS INC.» FASADENAsy CA 91101
)t VIKING ORRBRITER ST1EREO IMAGING CATALOG

NASA CR-3277+ NASW-3208. JUNE 1900. FF., 30O
(1980)

BOTTSs#.E. ( WASHINGTON UNIV.:s ST, LOUIS. MO
63130 )3 THE STRATIGRAFHIC SEQUENCE OF VOL
CANIC AND SEDIMENTARY UNITS IN THE NORTH FOLAR
REGION OF MARS
IN: ADVANCES IN FLANETARY GEQLOGY (FF.
265-326) NASA TM-81979. JUNE 1780. FP. 322
(1980)

CARRyM.H. ( RRANCH OF ASTROGEOLOGIC STUDRIES,
USGS» 345 MIBBLEFIELL ROAD: MEHLO FARKy CA
94025 ):! THE GEDLOGY OF MARS
AMERICAN SCIENTIST VOL. 68) 626-635 (1980

HUTTONJR.E. + MOOREsH.J. + SCOTTsR.F. 4
SHORTHILL+R.W. ¢ SFITZER:C.R. s U.s.
GEOLOGICAL SURVEY:s HARDOR CITYs, CA 90710 )@
SURFACE EROSION CAUSED ON MARS FROM VINING
DESCENT ENGINE FLUME
THE MOON AND THE FLANETS VOL. 23, 293-305
(1980)

LEVINTHAL,E.C. + JONES.K.L. ( STANFORD UNIV..,
STANFORDy CA 94305 : THE HO0SAICS OF MARS:
AS SEEN RY THE VIRNRING LANDER CAMERAS
NASA CR-3326» NSG-7538. SEFTEMRER 1780. FF.
?8 (1980)

NO AUTHOR CITED VIKING ORBRITERS: ONE LAST LOOFK
AT #BARS
SKY AND TELESCOFE VOL. 60 386-389 (1980

PIERIyD.C. ( GRADUATE SCHOOLs, CORNELL UNHIV.,
ITHACAs, NY 14853 )>: GEOMORFHOLOGY OF MARTIAN
VALLEYS
IN: ADVANCES IN FLANETARY GEOLOGY (FF,
1-160) NASA TM-8197°9. JUNE 1980. FF. 332
(1980)

SIMFSONsR.A. + TYLERsG.L. (¢ CENTER FOR RA['AR
ASTRONOMY» STANFORD UNIV.., STANFORD:; CA 9430%
¥ RADAR MEASUREMENT OF HETEROGENEOUS
SMALL-SCALE SURFACE TEXTURE ON MARS: CHRYSE
JOURNAL OF GEOFHYSICAL RESEARCH wvoOL. 85,
6610-6614 (1980)

TOWEsK.M. + BURNS)R.G. ( DEFT. OF FALEORIOLO-
GYs SMITHSONIAN INSTITUTION. WASHINGTON» G
20560 )! FEROXYHYYE ON MARS7?: AND REFLY
NATURE VOL. 288+ 196 (1980)

ZISKsS.H. ¢+ MOUGINIS~-MARK:F.J. ( NEROC HAYS-
TACK OBERVATORY, WESTFORD, MA 01886 )¢
ANOMALOUS REGION ON MARS: IMFLICATIONS FOR
NEAR-SURFACE LIGUID WATER
NATURE VOL. 288+ 126-129 (1980}

NEPTUNE

DORROVOLSKISsA.R. ( CENTRE NATIONAL D’ETUBES
SPATIALESs, 18, AVENUE E. RELIN, 31055 TOUL
OUSE CEDEX» FRANCE ):! WHERE ARE THE RINGS OF
NEFTUNE?

ICARUS VOL. 43y 222-226 (1980)
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PLUTO

DORMAND:J.R. + WOOLFSONsM. ¢ LEFT. OF MATHE
MATICS AND STATISTICSy TEESSIDE FOLYTECHNIC,
MIDDLESBROUGH, CLEVELAND, TS1 3RAy, UK O THE
ORIGIN OF FLUTO
MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SO
CIETY VOL. 193, 171-174 (1980)

SATURN

ACUNA)M.H. ¢ NESSyN.F." + CONNERNEY»J.E.F. {
LAR. FOR EXTRATERRESTRIAL FHYSICS
NASA/GOIDNARD SFACE FLIGHT CENTERs GFEENRELT,
MDD 20771 ¢ THE MAGNETIC FIELD OF 5SATURNS
FURTHER STUDIES OF THE FIONEEK 11 OKSHFRVATIONS
JOURNAL OF GEOPHYSICAL RESEARCH wvOL. BY
5675-5678 (1980)

RASTIAN:T.S. + CHENETTEsD.L. + SIMFSON,J.A., !
ENRICO FERMI INST.s UNIV. OF CHICAGOs CHICA
GO» IL 60637 ): CHARGED FARTICLE ANISOTROFIES
IN SATURN’S MAGNETOSFHEKE
JOURNAL OF GEOFHYSICAL RESEARCH voOL. 835,
$763-%771 (1980)

RURKE»J.J. ( OFTICAL SCIENCES CENTERs UNIV. OF
ARIZONA+ TUCSONs» AZ 85721 ! GRAFHICAL MEAS-
UREMENT OF SATURN’S OBLATENESS AND THE RADIUS
OF THE ENCKE GAF
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 85,
59045908 (1980)

RURKEs»J.J. # GEHRELS»T. + STRICKLANUsIR.N, (
UNIV. OF ARIZONAs TUCSONs AZ 85721 >: CLOUD
FORMS ON SATURN ¥
JOURNAL OF GEOFHYSICAL ®ESEARCH VOt . 85y
5883-5890 (1980)

RURKE»J.J. + KENKNIGHT,C.E. ( OPTICAL SCIENCES
CENTER: UNIV. OF ARIZONAy TUCSON: AZ 85721 1}:
AN EXTRAORDINARY VIEW OF SATURN’S RINGS
JOURNAL OF GEOFHYSICAL RESEARCH wOL. 89,
5925-5928 (1980)

CHENETTE.,D.L. ¢ COOFERsJ.F. & ERAKERsJ.H. +
PYLE:K.R. + SIMFSON»J.A. ( ENRICO FERMI
INST. UNIV. OF CHICAGOs, CHICAGOs IL 60637 )¢
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SENSING VOL. GE-18, 36-38 (1980)

SCHLOEREsF.F. + RORINSONs,S.E. + IRVINE>W.M., (
DEPT. OF FHYSICS AND ASTRONOMY, UNIV. OF
MASSACHUSETTS, AMHERST, MA 01003 )
ORSERVATIONS GF CO IN THE STRATOSFHERE OF
VENUS VIA ITS J = 0 -=> 1 ROTATIONAL TRANSI-
TION
ICARUS VOL. 43, 121-127 (1980)



LPIR No, 26
VENUS (cont.)

SEIFFsA. + JUERGENS,D.W. + LEFETICH,J.E. (
NASA AMES RESEARCH CENTER, MOFFETT FIELDy CA
94035 )! ATMOSFHERE STRUCTURE INSTRUMENTS ON
THE FOUR FIONEER VENUS ENTRY FROERES
IEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE
SENSING VOL. GE-18, 105-111 (1980)

SMITHsJ.R. + RAMOSsR. ( JET FROFULSION LAER.,»
CALIFORNIA INST. OF TECH., FASADENAs CA 91103
) DATA ACQUISITION FOR MEASURING THE WINIt ON
VENUS FROM FIONEER VENUS
IEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE
SENSING VOL. GE-18y 126-130 (1980)

SROMOVSKY»sL.A., + REVERCOMEsH.E. + SUOMIyV.E.
{ SFACE SCIENCE AND ENGINEERING CENTERs; UNIV,
OF WISCONSINsy MADISON, WI S3706 )¢ FIONEER
VENUS SMALL FROBRES NET FLUX RADIOMETER EXFERI
MENT
IEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE
SENSING VOL. GE-18, 117-122 (1980)

STEWARTsA.I. (¢ DEFT. OF ASTRO-GEOFHYSICS AND
LAB., FOR ATMOSFHERIC AND SFACE FHYSICS, UNIV,.
OF COLORADO, EBOULDER, CO 80309 )! DESIGN AND
OFERATION OF THE PIONEER VENUS OREBITER ULTRA
VIOLET SFECTROMETER
IEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE
SENSING VOL. GE-18s 65-70 (1980)

TAYLORsH.A.JR., ¢+ BRINTON,H.C. + WAGNCR,»T.C.G.
+ BLACKWELLsB.H., ¥ CORDIERyYG.R. (
NASA/GODDARD SFACE FLIGHT CENTER» GREEMNBELT:
MD 20771 ): BENNETT ION MASS SFECTROMETERS ON
THE FIONEER VENUS BUS AND ORBITER
IEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE
SENSING VOL. GE-18s 44-49 (1980)

TOMASKO,M.G. + DOOSEsL.R. + FALMER,»J. M. g
HOLMES»A., + WOLFEsW.L. + DERELLsA.G. it
BRODsL.G. + SHOLESsR.R. (¢ OFTICAL SCIENCES
CENTER» UNIV. OF ARIZONAs TUCSONs» AZ 85721 )
FIONEER VENUS SOUNDER FROBE SOLAR FLUX RADIOM-
ETER
IEEE TRANSACTIONS ON GEOSCIENCE AND REMOTE
SENSING VOL. GE-18, 93-96 (1980)

YOUNGsL.G. (¢ AIR FORCE GEOFHYSICS LAD.s HANSCOM
FIELD AFBs, BEDFORDy MA 01731 )! TRANSMISSION
OF C02 IN THE ATMOSFHERE OF VENUS FOR THE
SFECTRAL REGION NEAR TEN MICROMETERS
ICARUS VOL. 43, 102-110 (1980)

OTHER OBJECTS. ASTEROIDS

DEBEHOGNE+sH. + MACHADOsL.E. + CALDEIRAsJ.F. +
VIEIRA»G.G. + NETTOsE.R. ( OBSERVATOIRE
ROYAL DE BELGIQUE, 3, AVENUE CIRCULAIRE
B-1180s BRUSSELSs BELGIUM ):! (FR)FOSITIONS OF
ASTEROIDS OBSERVED AT THE GFO OF THE ESOs LA
SILLAy 1978, 1979
ASTRONOMY AND ASTROFHYSICS. SUFFLEMENT SERIES
voL. 42, 81-83 (1980)

DEBEHOGNEsH. + ZAFFPALAsV. ( DBSERVATOIRE ROYAL
DE BELGIQUEs 3y AVENUE CIRCULAIRE, 1180 BRUX-
ELLES, BELGIUM )¢ FHOTOELECTRIC LIGHTCURVES
OF THE ASTEROIDS 139 JUEWA AND 161 ATHORs OE-
TAINED WITH THE S0 CM FPHOTOMETRIC TELESCOFE AT
ESDs LA SILLA
ASTRONOMY AND ASTROFPHYSICS. SUFPFLEMENT SERIES
voL. 42, 85-89 (1980)

HARRISrA W, + YOUNGrJoWs { JET FPROFULSION
LAB.r PASADENA)Y CA 91103 ) ASTEROID
ROTATION: III. 1978 OBSERVATIONS
ICARUS VOL. 43, 20-32 (1980)
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HARRIS»A.W. 4 YOUNGsJ.W. + EROWELL-,E. (  JET
FROPULSION LAB.» FASADENAy CA 7?1103 ): THE
LIGHTCURVE AND FHASE FUNCTION OF THE ASTEROID
304 0OLGA
ICARUS VOL. 43, 181-183 (1980)

LE BERTREsT. ¢ ZELLNER,B. ¢ LARORATOIRE ©DE
FHYSIQUE DNU SYSI1EME SOLAIRE, OBSERVATOIRE DE
PARISy 92190 MEUDONs FRANCE ): SURFACE TEX
TURE OF VESTA FROM OFTICAL FOLARIMETRY
ICARUS VOL. 43y 172-180 (1980}

OSTRO+S.J. + CAMFBELLsD.R., + FPETTENGILLsG.H.
+ SHAFIRO:I.I. ( NATIONAL ASTRONOMY ANB I0=-
NOSFHERE CENTER AND DEFT. OF ASTRONOMYs COR
NELL UNIV.», ITHACAs NY 14853 )! RADAR DETEC
TION OF VESTA
ICARUS VOL. 43, 169-171 (1980)

TEDESCOsE.F. + ZAFFALAsV. ( LUNAR AND FLANETA-
RY LAB.: UNIV. OF ARIZONAsy TUCSON, AZ 85721
)3 ROTATIONAL FROFERTIES OF ASTEROIDS:
CORRELATIONS AND SELECTION EFFECTS
ICARUS VOL. 43, 33-50 (1980)

ZAFFALAYV. ( OSSERVATORIO ASTRONOMICO DI TORI-
NOs I-10025 FINO TORINESEs ITALY )! FECULIAR
SHAFES OF ASTEROIDS: IMFLICATIONS FOR LIGHT
CURVES AND FERIODS OF ROTATION
THE MOON AND THE FLANETS VOL. 23, 345-353
(1980)

OTHER OBJECTS, COMETS

BRANDT»J.C. + HAWLEY,J.D. + NIEDNER)M.B.JR. (

LAB., FOR ASTRONOMY AND SOLAR FHYSICS, NASA
GODDARD SFACE FLIGHT CENTERsy GREENBRELT, MD
20771 ) e A  VERY RAFID TURNING OF THE

PLASMA-TAIL AXIS OF COMET BRADFIELD 1971 ON
1980 FEBRUARY 6

THE ASTOFHYSICAL JOURNAL VOL. 241, LS1-LSA4
(1980)

COMBI+M.R. ( DEFT. OF FHYSICS AND ASTRONOMY,
UNIV. OF TOLEDO, TOLEDOs, OH 43606 ): NEUTRAL
COMETARY ATMOSFHERES. III. ACCELERATION OF
COMETARY CN BY SOLAR RADNIATION FRESSURE
THE ASTROFHYSICAL JOURNAL VOL. 241, 830-837
(1980)

COMET SCIENCE WORKING GROUF THE INTERNATIONAL
HALLEY WATCH
NASA TM-82181. JULY 1980. FF. 72 (1980)

KAZIMIRCHAK-FOLONSKAYAsE.I., & CHERNYKHsN.S. (
INST. OF THEORETICAL ASTRONOMY, USSR ACADEMY
OF SCIENCESs, USSR )! EVOLUTION OF THE ORBIT
OF COMET CHERNYKH (1978 IV) OVER THE INTERVAL
OF 1660-2060 (FRELIMINARY STUDY)

SOVIET ASTRONOMY VOL. 24, 218-222 (1980)

OFFENHEIMER M. + DOWNEY,C.J. 4
HARVARD-SMITHSONIAN CENTER FOR ASTROFHYSICS,
CAMBRIDGE, MA 02138 )¢ THE EFFECT oF

SOLAR-CYCLE ULTRAVIOLET FLUX VARIATIONS ON
COMETARY GAS

THE ASTROFHYSICAL JOURNAL VOL. 241, L123-L127
(1980)
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OTHER OBJECTS. METEORITES

RERKLEYsJ.L. + TAYLORsG.J. + KEILsN. +
HARLOW,G.E. + FRINZ)M. (¢ DEFT. OF GEOLOGY
AND INST. OF METEORITICS, UNIV., OF NEW MEXI~-
COs ALRUQUERQUE, NH 87131 ): THE NATURE AND
ORIGIN OF UREILITES
GEOCHIMICA ET COSMOCHIMICA ACTA VOL. 44,
1579-1597 (1980%

BHANDARIsN. + SHAH»V.B. + WASSONs»J.T. ( FHY
SICAL RESEARCH LAR., AHMEDNARAD 280009, INDIA
)! THE FARSA ENSTATITE CHONDRITE
METEORITICS VOL. 15, 225-233 (1930)

BEHATYTACHARYAY»S.K. + IMAHURA»M. + SINHAWN. +
RHANDARIsN. ( FHYSICAL RESEARCH LAR.s AHMEDA
RAD 380009 INDIA ) DNEFTH AND SIZE DEFEN-
DENCE OF S3MN ACTIVITY IN CHONDRITES
EARTH AND FLANETARY SCIENCE LETTERS VOL. S1y
45-57 (1980)

BOGARDyD.D. + HIRSCH)W.C. (¢ NASA JOHNSOH SFACE
CENTERy HOUSTONs TX 77058 )! A40AR-39AK UAT
INGy AR DIFFUSION FROFERTIESs ANDP COOLING RATE
DETERMINATIONS OF SEVERELY SHOCKED CHONDRITES
GEOCHIMICA ET COSMOCHIMICA ACTA VOL. 44,
1667-1682 (1980)

RUNCH»T.E. + CHANC:sS. ( AMES RESEARCH CENTER,»
NASAy MOFFETT FIELDs CA 94035 )>: CARBRONACEOUS
CHONDRITES--II. CARKONACEOUS CHONLRITE FPHYL
LOSILICATES AND LIGHT ELEMENT GEOCHEMISTRY AS
INDICATORS OF FARENT RODY FROCESSES ANIr AUR
FACE CONDITIONS
GEOCHIMICA EY COSMOCHIMICA ACTA VOL. 44
1543-1577 (1980}

GOODINGsJ.L . + KEILsK, + FUKUOKA! T, +
SCHMITT,R.A, ¢ DEFT. OF GEOLOGY AND INST,
OF METEORITICS: UNIV. OF NEW MEXICO, ALDU-
QUERQUEs NN 87131 )! ELEMENTAL ARUNUANCES IN
CHONDRULES FROM UNEQUILIRRATELD CHONDRITES:
EVIDENCE FOK CHONDRULE ORIGIN RY MELTIWG OF
FRE-EXISTING MATERIALS
EARTH AND FLANETARY SCIENCE LETTERS VOL. S0y
171-180 (19801

HUGHES,D.W. ( DEFT, OF FHYSICS» UNIV, OF
SHEFFIELDy UK )3 THE SEARCH FOR THE ZVOLEN
FIRERALL
NATURE vOL. 288y 118 (1980}

HUGHESsD.W. (¢ BEFT. OF FHYSICS, UNIV., SHEF-
FIELDy S3 7RHy UK ):! THE DEFENDNENCE OF CHON-
DRULE DENSITY ON CHONLKRULE SIZE
EARTH AND FLANETARY SCIENCE LETTERS vOL. S1y
26-28 (1980)

HUTCHISONsR. + BREVANsA.W.R. + AGRELL»S.0D. +
ASHWORTHsJ.R. (¢ DEFT. OF MINERALOGYr RRITISH
MUSEUM (NATURAL HISTORY), CROMWELL ROADy LON-
DON SW? SEDhy UK )! THERHMAL HISTORY OF THE
H-GROUF OF CHONDRITIC METEORITES
NATURE VOL. 287, 787-790 (1980)

JACORSENsS.E. + WASSERRURG+G.J. (¢ DIV. OF GE-
OLOGICAL AND FLANETARY SCIENCES: CALIFORNIA
INST. OF TECH.» FASADNENAs CA 91125 }?¢ SM-ND
ISOTOFIC EVOLUTION OF CHONDRITES
EARTH AND FLANETARY SCIENCE LETTERS VOL. S0
139-155 (1980)

LANGEsD.E. + KEILsK. + LAFAZ:L. (¢ DEFT. OF
GEOLOGY AND INST. OF METEORITICSs UNIV., OF
NEW MEXICO» ALBRUQUERQUE, NM 87131 ) CATALOG
OF THE METEORITE COLLECTION OF THE INST. OF
METEORITICS AT THE UNIV. OF NEW MEXICO
UNIV. OF NEW MEXICO [INST. CF METEORITICS,
SFECIAL FUR. NO. 21. 1980. FP. 48 (1980)
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LEVI-DONATI»G.R. + MARASyA. + SIGHINUGLFI,G.F,
( IST, TEC. IND., I STATO °*A. VOLTA* FERU
GIAy 06100 ITALY )3 AN H4-6 CHONDRITE:
MOTYA DI CONTI
METEORITICS VOL. 1S5y 211-223 (1980)

MANUEL,0.K. + SARU,I*.D, ¢ DEFT. OF CHEMISTRY),
UNIV, OF MISSOURI, ROLLA: MO 45401 )¢
COMMENTS ON: °SOLURILITY OF NORLE GASES IN
SERFENTINE! IMFLICATIONS FOR METEORITIC NORLE
GAS ARUNDANCES® RY A. ZAIKOWSKI AND O0O.A.
SCHAEFFER
EARTH AND FLANETARY SCIENCE LETTERS VOL. Ol
233-234 (1980)

MARTINsF.M. + MILLS,A.A. ( DEFT., OF FHYSICS,
UNIV. OF ESSEXs WIVENHOE FARK» COLCHESTER:
ESSEX C04 3SQ@sy UK ):! FREFERREN CHONDRULE ORI-
ENTATIONS IN METEORITES
EARTH ANDP FLANETARY SCIENCE LETTERS VOL. S1y
18-25 (1980)

MATSUDAJ.-I« + LEWISsR.S. + TAKAHASHIsH. +
ANLIERSsE. ( ENRICO FERMI INST. AND DEFT. OF
CHEMISTRYs UNIV. OF CHICAGOs CHICAGO, IL
60637 )»! ISOTOFIC ANOMALIES OF HOELE GASES (N
METEORITES ANDN THEIR ORIGINS--VII. C3V (CARRO
NACEOUS CHONDRITES
GEOCHIMICA ET COSMOCHIMICA ACTA VOL. 44,
1861-1874 (1980)

MATSUI»T. + KARATO:S.-I. + YOKOKURA»T. ¢ GEO
FHYSICAL INST., FACULTY OF SCIENCE: UNIY. OF
TOKYDy HONGOy TOKYOD 113, JAFAN )! DISLOCATION
STRUCTURES OF OLIVINE FROM FALLASITE METEOR
ITES
GEOFHYSICAL RESEARCH
1007-1010 (1980)

LETTERS voL. 7y

MCSWEENsH.Y.JR. + WILKENINGsL.L. (¢ DEFT, OF
GEOLOGICAL SCIENCESy UMIV, OF TENNESSEE,
KNOXVILLE, TN 37916 )! A NOTE ON THE ALLAN
HILLS A77278 UNEQUILIBRRATED ORDINARY CHONDRITE
METEORIYVICS VOL. 1S5, 193-199 (1980)

MITTLEFEHLDT,D.W. ( INST., OF GEOFHYSICS AND
FLANETARY FHYSICSy UNIV., OF CALIFORNIAy LOS
ANGELESs CA 90024 ! THE COMFOSITION OF MESO
SIDERITE OLIVINE CLASTS AND IMFLICATIONS FOR
THE ORIGIN OF FALLASITES
EARTH AND FLANETARY SCIENCE LETTERS VOL. 91,
29-40 (1980)

NISHIIZUMIsK. + REGNIER»S. + MARTIJK. ( DEFT,.
OFf CHEMISTRY, BR-017, UNIV., OF CALIFORNIA AT
SAN DIEGOy LA JOLLAYy CA 92093 ) COSMIC RAY
EXFOSURE AGES OF CHONDRITESs, FRE-IRRADIATION
AND CONSTANCY OF COSHIC RAY FLUX IN THE FAST
EARTH AND FLANETARY SCIENCE LETTERS VOL. S0y
156~170 (1980}

FATCHETTsF.J. «( DEFT. OF GEOLOGY AND HINERALO
GY, UNIV, OF OXFORDy, FARKS RD., OXFORD OX1
3FRy UK )t SR ISOTOFIC FRACTIONATION IN AL~
LENDE CHONDRULES: A REFLECTION OF SOLAR NERU-
LAR FROCESSES
EARTH AND FLANETARY SCIENCE LETTERS VOL. S0
i81-188 (198¢)

RAJANsR.S. + EROWNs L. + TERAsF. +
WHITFORD,D.J. ( DEFT. OF TERRESTRIAL MAGNE
TISMy CARNEGIE INSTITUTION OF WASHINGTON, 5231
RROAD RRANCH ROADy N.W.s WASHINGTONs DC 20008
)3 LITHIUM ISOTOFIC COMFOSITION IN SOME STONE
METEORITES
EARTH AND FLANETARY SCEENCE LETTERS vOL. Sty
41-44 (1980)



LPIB No. 26 Page 23

METEORITES (cont.)

RAMBALDIYE.R. + SEARS,D.W. + WASSON.J.T. i TRAILL/R.J. (¢ NATIONAL METEORITE COLLECTION OF
INST. OF GEOPHYSICS AND PLANETARY PHYSICS CANADAs» GEOLOGICAL SURVEY OF CANADAs, 401 ROOTH
AND DEPT., OF CHEMISTRY, UNIV. OF CALIFORNIA: STREETs OTTAWAe. ONTARIO» CANADlA¢ K1A OE8 )¢
LOS ANGELESs, CA 90024 ): SI-RICH FE-NI GRAINS CATALOGUE OF THE NATIONAL MEVEORITE COLLECTION
I HIGHLY UNEQUILIBRATED CHONDRITES OF CANADA REVISED TO DECEMEKER 31y 1979
NAYURE VvaL. 287, 817-820 (1980 GEOLOGICAL SURVEY OF CANADA FPAFER NO. 80-17.

1980. PP. 19 (1980)

SEARS D.W. + GROSSMAN:J.N. + MELCHER»C.L. +
ROSS+L.M. + MILLS,A.A. <« INST. OF GEOFHY- VISKERsD:A. + EHMANN,W.D. 4 YOUNG:R.C.I1E, {
SICS ANl PLANETARY PHYSICS» UN1V. OF CALIFOR- VREELANDSESTRAAT 14, 2475 RX THE HAGUE» NETH-
NIA: LOS ANGELESs» CA 90024 ): HMEASURING META- ERLANDS ): PAPUANITES: PSEUDO-TEKTITES FROM
MORPHIC HISTORY OF UNEQUILIRRATED ORDINARY NEW GUINEA
CHONDRITES METEDRITICS vOL. 15, 189-192 (1980)

NATURE VOL. 287y 791-795 (1980)
SEARS,D.W. (¢ DEPT. OF METALLURGY» UNIV. OoF OTHER OBJECTS. DUST. PARTICLES, ETC.
HANCHESTER, MANCHESTER H13, ENGL ANLe )
FORKATION OF E CHONDRITES AND AUBRITES--A CONSOLMAGNO+G:J. « HARVARD/SMITHSORIAN CENTER
THERMODYNAMIC MODEL FOR ASTROPHYSICSs 60 GARDEN ST.» CAMBRIDGEs» MA
ICARUS VOL. 43, 184-202 (1980} 02138 ! INFLUENCE OF THE INTERFLANETARY MAG-
NETIC FIELD ON COHETARY AND PRIMORDIAL DUST

SIPIERA,P.FP. + TARTER.J. + MOORE»C.R. + ORRITS! APPLICATIONS OF LORENTZ SCATTERING

DOD.B.D. + JOHNSTON(R.A. ¢ CENTER FOR ME- ICARUS VOL. 43, 203-214 (1980)
TEORITE STUDIES: ARIZONA STATE UNIV., TEHFE,
AZ 8%281 GOMEZ,» TERRY COUNTY, TEXAS:! A HUGHES(D.W. ( DEPT. . OF PHYSICS, UNIV. oF
NEW METEORITE FIND SHEFFIELDs UK )! COSHIC SPHERULES
METEORITICS vOL. 1S, 201-210 (1980} NATURE VOL. 287, ?778-779 (1980)

PARKINsD.W. + SULLIVANJR.A.L. + ANIREWS,»J.N.

( SCHOOL OF PHYSICSs UNIV. OF BATH» CLAVERFDN
DOWN» BATH BRA2 7AYs, UK ):! FURTHER STUI'IES ON
COSMIC SPHERULES FROM [EEF-SEA SEDIMENTS

ROYAL SOCIETY OF LONGON. PHILOSOPHICAL TRAN

SACTIONS VOL. 297A, 495-518 (198012
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TWELFTH LUNAR AND PLANETARY SCIENCE CONFERENCE
PRELIMINARY CONFERENCE PROGRAM

Tll MARE PYROCLASTICS (?) AND BASALTS MON. A.M. G104 T4 CRATERS AND BASINS MON. A.M. G206
Characterization and Distribution of Pyroclastic Units in the Cratering Record in the Inner Solar System
Rima Bode Region of the Moon Woronow A. Strom R. Gurnis M. C.

Gaddis L. R. Adams J. B. Hawke B. R. Head J. W.

McCord T. B. Pieters C. M.  Zisk S. L . . .
Equilibriuwn Conditions in a Terra and a Mare Region

Ronca L. B. Basilevsky A. T. Kryuchkov v. P.
Chemistry of Individual Green Glasses and Brown Glasses Ivanov B. A.
from 15426

Ma M.-S. Liu Y.-G. Schmitt R. A. . . q q
¢ Selenographic Distribution of Apparent Crater Depths

De Hon R. A.
Apollo 15 Green Glass: A Mare Margin Deposit

Nagle J. S.
Target-dependence of Crater Depth on the Moon

Pike R. J.
Controls of Compositional Variation in Apollo 15 Green Glass

Grove T. L. X . .
Central Peaks in Martian Craters: Comparisons to the

Moon and Mercury
Mare Volcanic Glasses: A Tale of Two Arrays Hale W. Head J. W.
Delano J. W. Livi K.

Meteorite Craters: Rim Height, Circularity, and Gravity Anomalies

Volatile Components in the Lunar Magmatic Processes Pike R. J.
Bogatikov O. A. Frikh~Khar D. I. Ashikhmina N. A.

Dikov Yu. P. Lazko E. E. Sweshnikova E. V. X
v The Evolution of Multi-ringed Basins: Cooling, Subsidence

and Thermal Stress

Are Basalts Adequate Probes to the Redox States of Planetary Bratt S. R. Solomon S. C. Head J. W.
Mantles?

Haggerty S. E.
gsssy The Evolution of Multi-ringed Basins: Viscoelastic Relaxation

of Topographic Relief
Rhenium Depletion in Mare Basalts and Redox State ¢f the Lunar Solomon S. C. Head J. W.
Interior

Ringwood A. E. Kesson S. E. Hibberson W.
g The Origin of Mare Ridges: Evidence from Basalt Stratigraphy

and Substructure in Mare Serenitatis
The Hafnium Isotopic Evolution of Lunar Basalts Sharpton V. L.  Head J. W.
Patchett P. J. Tatsumoto M.

Characteristics of Lunar Extra-mare Basaltic Volcanism
Partitioning of Trace Elements Among Coexisting Opaque Oxides in Whitford-stark J. L.
Apollo 17 Basalts Using a Proton Probe Microanalyzer
Blank H. Nobiling R. Traxel K. El Goresy A.

Simplified Model Evaluation of Cooling Rates for Glass-containing
Lunar Compositions
Uhlmann D. R. Yinnon H. Fang C.-Y.
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T7 ORIGIN OF THE SOLAR SYSTEM MON. A.M. GILRUTH GYM

Conditions Required for Runaway Accretion of the Earth
Matsui T.

Primordial Thermal History of Growing Planetary Objects
Lanciano P. Federico C. Coradini A.

Thermal Evaporation of Giant Gaseous Protoplanets
Cameron A. G. W. DeCampli W. M. Bodenheimer P. H.

On the Formation of Regular Satellites of Giant Planets
Coradini A. Federico C. Magni G.

On a New Model for the Generation of Chondrites
Zook H. A.

Sweeping of Jovian Cammensurability Resonances in the Early Solar
System and the Origin and Evolution of the Asteroids
Torbett M. Smoluchowski R.

Impact Accretion Experiments
Werle V. Fechtig H. Schneider E.

Impact Vaporization and Lunar Origin
Rigden S. M. Ahrens T. J.

Avoiding Close Encounters: Collisional Evolution of Trojan
Asteroids
Davis D. R. Weidenschilling S. J.

Rare Gas Systematics on Venus, Earth, and Mars
Hostetler C. J.

Chemistry of the Earth and the Significance of Primary and
Secondary Objects for the Formation of Planets and
Meteorite Parent Bodies

Wanke H. Dreibus G. Jagoutz E. Palme H. Rammensee W.

Planetary Phase Equilibria at 600 and BOOK
Saxena S. K.

Differentiation of Volatiles in the Planetary Formation and
Evolution Processes
Khodakovsky I. L.

T13 LUNAR HIGHLANDS SAMPLES MON. P.M. G104

Rusty Rock Consortium Allocations: Petrographic Framework
Hunter R. H. Garrison J. R. Jr. Taylor L. A.

Siderophile, Volatile, and Incompatible Ttace Elements in Apollo
Breccia 66095
Ebihara M. Wolf R. Anders E.

Insights Regarding Rusty Rock 66095 Based on Trace Element
Studies: The Vapor Consortium
Jovanovic S. Reed G. W. Jr.

Chlorine- and Phosphorus-bearing Phases in Lunar Samples: The
Significance of Cl/P20S Ratios
Taylor L. A. Hunter R. H.

Chlorine and Phosphorus-bearing Phases in Lunar Samples: The
Significance of €1/P205: A Response
Jovanovic S- Reed G. W. Jr.

Distribution and Prevenance of Rock Types from North Ray
Crater, Apollo 16
Stoffler D. Ostertag R. Reimold W. U.

40Ar=-39Ar Ages of Apollo 16 Coarse-fines Fragments and the
Age of Nectaris
James O. B.

Geochemical Studies of Breccias from North Ray Crater,
Apollo 16
Lindstrom M. M. Salpas P. A.

Petrography of Feldspathic Fragmental Breccia 67016: Analog of
Terrestrial Suevite?
Norman M. D.

Oon the Mobilization and Redistribution of Au and Other
Siderophiles in Lunar Highland Materials
Dreibus G. Palme H. Rammensee W. Spettel B. Wanke H.

The Rock Samples at the Apollo 14 Site
Knoll H.=D.

Highland Chemistry: Major and Trace Element Classification
of Rock Types
Livi K. J. Brande S. O. Bence A. E.

Thermal and Impact Histories of Pyroxenes in Lunar Eucritic
Gabbros and Eucrites
Takeda H. Mori H. Ishii T. Miyamoto M.

I
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TS5 SATELLITES OF JUPITER I MON. P.M. G206

Interpretation of Phase Curves of Io and Ganymede: Nature
of Surface Particles
Pang K. D. Lumme K. A. Bowell E.

Multispectral Mosaics of the Galilean Satellites
Johnson T.V. Soderblom L. A. Mosher J. A. Danielson G. E.
Kupferman P,

Terrain Map of Europa
Lucchitta 8. K. Soderblom L. A.

Variations in Thickness of Ganymede.s Lithosphere Determined
by Spacings of Lineations
Fink J. H. Fletcher R. C.

Origin of Grooves on Ganymede
Squyres S. W. Parmentier E. M. Head J. W.

Tectonic Deformation of Galileo Regio and Limits to the Planetary
Expansion of Ganymede
McRinnon W. B. Spencer J.

Viscous Degradation of Impact Craters on Icy Planetary Surfaces:
Viscosity Variation with Depth
Parmentier E. M. Head J. W.

A Structural Analysis of Valhalla Basin, Callisto
Remsberg A. R.

Io Volcanic Eruptions: Mass Eruption Rate Estimates
Wilson L. Head J. W.

An Xlo Thermal Model with Intermittent Volcanism
Consolmagno G. J.

Io.s Atmosphere: Pressure Control by Subsurface Regolith
Coldtrapping
Matson D. L. Nash D. B.

Characteristics of a Sputter-induced Atmosphere on Io
Watson C. C. Haff P. K. Tombrello T. A.

The Moon Io and Serendipity
Adler I. Yin L. I. CoyleG. Tsang T.

T15 ISOTOPIC ANOMALIES-- EXTINCT RADIONUCLIDES MON. P.M. GILRUTH GYM

Prediction of Isotopic Fractionation Effects in Sputtered
Minerals
Haff P. K. Watson C. C. Tombrello T. A.

Chlorine Correlated 36Ar in Allende Fine-grained Inclusions
Jordan J.

Mg Isotopes, Mineralogy and Mode of Formation of Secondary
Phases in C3 Refractory Inclusions
Hutcheon I. D. Newton R. C.

A Mg Survey for More *FUN™ Isotopic Anomalies
Lee T. Zeff M. L.

Silicon and Oxygen Isotopes in Some Selected Allende Inclusions
Becker R. H. Epstein S.

U-Isotopic Abundances
Shimamura T. Lugmair G. W.

Curium?
Chen J. H. Wasserburg G. J.

41K and 26Mg in Allende Inclusions and a Hint of 41Ca in the
Early Solar System
Huneke J. C. Armstrong J. T. Wasserburg G. J.

¥hat is the Origin of 107Ag and 109Ag in Nickel-rich Ataxites?
Kaiser T. Wasserburg G. J.

Ti Isotopes in Allende Inclusions and Unequilibrated Chondrite
Chondrules
Niemeyer S. Lugmair G. W.

Vbiquitous Titanium Isotopic Anomalies
Clayton D. D.

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. G104

Dark-ray Craters on Ganymede
Conca J.

Cratering on Ganymede and Callisto: Comparisons 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 IN METEOR.;COSMIC DUST; IRONS TUES. A.M. G206

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.

14C Ages of Antarctic Meteorites and Ice and the Composition
of the Air Trapped in the Ice
Fireman E. L. Norris T.

Cosmogenic Nuclides in Antarctic Meteorites
Nishiizumi K. Arnold J. R.

Pre-compaction Solar Flare Irradiation Records in Antarctic
Meteorites
Goswami J. N.

Irradiation Records of Acapulco and Other Meteorites Derived
from S53Mn and 26Al Measurements
Englert P. Herpers U. Herr W.

10Be in Stony Meteorites by Accelerator-based Mass Spectrometry
Moniot R. K. Kruse T. H. 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 Dust 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.

Al
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T12 CHAR. AND FORMATION OF THE LUNAR CRUST TUES. A.M. GILRUTH GYM
T16 METEORITE CHRONOLOGY TUES. P.M. Glo4

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. Bansal B. M.
Wiesmann H. Shih C.-Y.

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
Finnerty A. A. Rigden S. M.

Some Observations on Compositional Characteristics of Lwnar
Anorthosites
Haskin L. A. Lindstrom M. M. Salpas P. A.

Ion Probe Analysis of Stillwater Plagioclase and Comparison
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. Hess P. C. Rutherford M. J.

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

Modeling Bguilibrium Partial Melting: Implications for Early
Lunar Differentiation
Longhi J.

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

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 H.
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. McRay G.

39Ar-40Ar Study of Allan Hills Meteorite 77005
Schaeffer O. A. Warasila R.

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

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

U-Pb Study of L3 Chondrites: 0Old Ages or Young Disturbances?
Unruh D. M. Tatsumoto M. Hutchinson R.

Concerning Pb-U-Th in Chondrites
Tera F.

An Estimate of Atmospheric Contamination of Allende Coarse
Grain Inclusions
Warasila R. Schaeffer 0. A. Frank K.

Evidence for 244Pu Fission Tracks in Hibonites 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. Heuser R. Burnett D. S. Fine G. J.

Measurements of Xenon Diffusion in Feldspar
Melcher C. L. Burnett D. S. Tombrello T. A.
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T24 CRATERING AND SHOCK STUDIES I TUES. P.M. G206

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

Impact Crater Growth and Ejecta Characteristics: Results
from Computer Simulations
Schultz Pp. H. Orphal D. L. Miller B. Borden W. F.
Larson S. A.

Gabbroic Anorthosite Impact Cratering Time Dependent Z Flow
Fields for Two Different Impact Energies
Austin M. G. Thomsen J. M. Orphal D: L. Borden W. F.
Larson S. A. Schultz p. H.

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.

Hypervelocity Impact Craters in Icy Media
Croft S. K.

The Modification Stage of 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-release 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.

T3 LUNAR REMOTE SENSING TUES. P.M. GILRUTH GYM

Remote Detection of Olivine, Pyroxene and Plagioclase: Analysis
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
Pieters C. M. aAdams J. B. McCord T. B.

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. Z2isk 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.

A
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T10 PLANET'ARY PHYSICS 2 WED. A.M. G104

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. Dehghan 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 B. R. Abdel-Gawad M. Salvado C. Bulau J.

Nadler H. Ahlberg L. Spencer T. W.

T8 VENUS WED. A.M. Gl04

Venus: A First Geologic Map Based on Radar Altimetric and
Image Data
Masursky H. Dial A. L. Jr. Schaber G. G.
Strobell M. E.

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 = aT + b
Baumgardneft J. R. Anderson O. L.

The Metal Chloride and Elemental Sulfur Condensates in the
Venusian Troposphere - Is It Possible?
Barsukov V. L. Khodakovsky I. L. Volkov V. P.
Sidorov Yu. I. Dorofeeva V. A. Andreeva N. E.

Density Constraints on the Composition of Venus
Goettel K. A.
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T25 CRATERING AND SHOCK STUDIES I1I 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, Ontario: Observation and Theory
Grieve R. A. F. Cintala M. J.

Thermal Metamorphism of Feldspar Clasts in Impact Melt
Rocks from Lappajarvi Crater, Finland
Bischoff A. Stoffler D.

Diaplectic Glass and Fusion-formed Glass: Comparative
on Shocked Anorthosite from Manicouagan Crater, Canada
Arndt J. Gonzalez~Cabeza I.

Resetting of 40Ar/39Ar Ages in Suevite Ejecta from the
Crater
Bogard D. D. Horz F. Johnson P. Stoffler D.

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

Strangway.s Crater: Trace Elements in Melt Rocks
Morgan J. W. Wandless G. A. Petrie R. K.

The Nickel-Iron Meteorite in Pyarloya (Lithuania)
Impact Rocks
Glasovskaya L. I. Motuza G. Gailius R.

Studies

Ries

Craters

T17 CARBON. CHONDS. COMPONENTS AND PARENT BODY WED. A.M. GILRUTH GYM

Refractory ABC
Macdougall J. D. Kerridge J. F. Phinney D.

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, ER 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(V) Carbonaceous Chondrite

Kornacki A. S.

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

Origin of Rims on Coarse-grained Inclusions in the Allende
Meteorite
MacPherson G. J. Grossman L. Beckett J. R. Allen J. M.

Clastic Rims on Inclusions: Clues to the Accretion of the
Allende Parent Body
MacPherson G. J. Grossman L.

Compositions 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
Wilkening L. L.

THIA
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. s T18B ORIGIN AND HISTORY OF CHONDRULES AND CHONDRITES THURS. A.M. G104
T18A CARSOBMACEOUS MATTER IN CRONDRITES THURS. A.M. G104

i i . The Composition of Natural Remanent Magnetization of an
Carbynes in Carbonaceous Chondrites: A Cautionary Comment Antarctic Chondrite, ALHA 76009(L6)

Smith P. P. K. Buseck P. R. Nagata T. Funaki M.

Electron Microscopy of Carbon in Allende Acid Residues

5 Preliminary Report on the Magnetic Properties of the Abee
Lumpkin G. R.

Meteorite
Sugiura N. Strangway D. W.

Graphite - Magnetite Inclusions in Ordinary Chondrites: an

Important Constituent in the Early Solar System Estimated Viscosities and Implied Thermal Histories of Chondrule
Scott E. R. D. Taylor G. J. Rubin A. E. Okada A. Droplets
Keil K. Hudson B. Hohenberg C. M. Gooding J. L. Keil K.

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.

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. Eeil K.

Plasma Synthesis of Carbonaceous Material with Noble Gas Olsen E. J.

Tracers
Dziczkaniec M. Lumpkin G. R. Donohoe K. Chang S.

Early Thermal Histories of L Chondrites

Pellas P.
Xel29 and the Origin of CCF Xenon in Meteorites

Lewis R. S. Anders E.

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 Resolution 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.

Comparison 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 Martian 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
Nummedal D.

Soils and Weathering Processes in the Dry Valleys of Antarctica:
Analogs of the Martian Regolith
Gibson E. K. Jr. Ransom B.

Diffuse Reflectance Spectra of Pigmentary-sized Iron Oxides,
Iron Oxyhydroxides, and Their Mixtures: Implications for the
Reflectance Spectra of Mars

Morris R. V. Neely S. C.

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

Morris R. V. Lauver H. V. Jr.

T23 LUNAR REGOLITH: COMP. AND PETROLOGY;CORES THURS. A.M. GILRUTH GYM

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

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 1l2:
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 D. 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. D. 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 Alwninum-26 Profile for Accretion of Apollo
15 Double Drive Tube 15010/15011
Fruchter J. S. Evans J. C. Reeves J. H. Perkins R. W.

53Mn Profiles and Gardening Processes in Lunar Cores 60010
and 15011
Nishiizumi K. Arnold J. R.
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T19 ORIGIN AND HISTORY OF CHONDRITES THURS. P.M. G104

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

The Nebunlar Record in Krymka, a Highly Unequilibrated LL
Chondrite
Rambaldi 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
(LL3.0) 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 Chondrite: 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 Chondrites
Murrell M. T. Burnett D. S.

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

Cumberland Falls Chondritic Inclusions: A Primitive
Forsterite Chondrite Suite
Neal C. W. Lipschutz M. E.

T2 MARS-- GBOLOGIC EVOLUTION THURS. 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" ¢f Egypt, Libya and Sudan: A Fertiie
Field for Planetary Comparisons of Crater Ferms
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 Debris
Accumulation
Kochel R. C. Baker V. R.

Simulated Mantled Surfaces on Cratered Terrain
Zimbelman J. Greeley R.

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

Meteorites from Mars: Prospects, Problems and Imglications
Wood C. A. Ashwal L. D.

9¢ ‘ON dl1d1

X puaddy

ix



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

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. O.

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: A Study in the Preservation of Early
Isotopic Records
Caffee M. Hohenberg C. Hudson B.
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