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Fifreen and Counring. . .LPSC a Success

The Fifteenth Lunar and Planetary Science Con-
ference was held at NASA Johnson Space Center
(NASA/JSC) In Houston on March 12-16. The confer-
ence was sponsored by the Lunar and Planetary
institute (LPI), NASA/JSC, American Geophysical
Union, Division for Planetary Sciences of the Amerl-
can Astronomical Society, and the Meteorltical
Society. 500 scientists representing 14 different coun-
tries attended the conference. The program was
developed on the basis of abstracts solicited by a
committee consisting of Co-chairmen K. Burke, LPi,
and M. Duke, NASA/JSC and members M. Cam, USGS
Menlo Park; E. Gibson, Jr., NASA/JSC; J. Gooding.
NASA/JSC; A. Harris, Jet Propulsion Laboratory;
D. Heymann, Rice University; C. Hohenberg, Wash-
ington University; G. Lofgren, NASA/JSC; R. Mortis,
NASA/JSC; C. Pieters, Brown University; A. Rubin, Uni-
versity of California, Los Angeles; G. Ryder, LP:
P. Schultz, LPI; L. Taylor, University of Tennessee, and
C. Wood, NASA/JSC.

Abstracts submitted for the Conference were con-
sidered by the Program Committee for inclusion in
Lunar and Planetary Science XV and/or for oral or
poster presentation at the Conference. Of the total
abstracts submitted, 491 were printed, 333 were
selected for oral presentation, and 32 were selected
for poster presentation.

The first meeting of the Mars Data Analysis Study
Project “Volatile Evolution and Climate History of
Mars” was convened March 9-10, just prior to the
LPSC. The conveners for this organizational meeting
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were Robert Pepin, University of Minnesota and Peter
Schultz, LPi. Objectives of the meeting were to out-
line an organizational plan for the three-year dura-
tion of the project, and to review and discuss the
scientific elements of the NASA MDAP research pro-
gram around which the study project wilil be built.
Approximately 40 scientists attended the meeting.
Ronald Greeley, Arizona State Universily, was elected
to chair the project's steering committes. Other
members of the steering committee include Michael
Carr, USGS-Menlo Park; Fraser Fanale, institute for
Planetary Geosclence-Honolulu; RobertHaberle, NASA-
Ames Research Center; Peter Schultz, LPl; and ex-
officio members Joseph Boyce, NASA-Headquarters;
and Kevin Burke, LPI.

Special sessions held during the Conference in-
cluded: a session entitled “Planetary Program Status
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Review” held March 12 in the evening at the Gilruth
Center which was open to the public and all con-
ference participants; in the early evening of March
12 a mesting of European Planetary Scientists was
convened by K. Runcorn; an informal discussion on
the age of multl-ring basins convened by K. Runcorn
March 14 in the early evening in the LPI Hess Room;
and an evening session on March 14, organized by
C. Wood, G. Ryder, and A. Binder, was held at the
Gliruth Center for the purpose of discussing the
question “Do we need a Lunar and Planetary Geos-
cience Society?”, plus a review of the publication of
the LPSC Proceedings.

The Fifth Annual LPSC Chili Cook-off was held
Tuesday evening, March 13, on the LPi grounds.
Enjoying the chill tasting, country-western band,
and barbeque dinner were 475 conference partici-
pants and their guests. The evening activities in-
cluded the awarding of trophies to the winners of
the chilicook-off and special events such as the cow
chip throwing contest and the beer drinking con-
test. This year's social event was made a great suc-
cess due to the presence of perfect weather, the
cooperative efforts of LPI's staff and those of Double
LL Western Productions, the lively spirit of the chili
teams and judges, and the enthusiastic participa-
tion of the conference attendees.

Coples of Lunarand Planetary Science XV, abstracts
submitted to the conference are still avallable. if you
have not yet obtained your copy, please use the
order form included with this BULLETIN,

Rare Solar Eclipse Visible From
Southeastern UNited Srtartes

Forabout twelve seconds on Wednesday, May 30,
the moon will almost completely cover the face of
the sun, creating the rare phenomenon known as
an annular solar eclipse. The moon will appear just
slightly smaller than the sun, and the edge of the sun
will still be visible, causing an extremely thin ring, or
annulus, to be seen.

Though anyone in the United States will be able to
see the partial phases of the eclipse, only observers
along an extremely narrow path stretching from the
Gulf of Mexico near New Orleans to the Atlantic
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Ocean near Richmond, Virginia, will be able to see
the annular effect. This “eclipse path” is only three to
seven miles wide; outside it, only a partial eclipse will
be visible.

At about 8:40 a.m. CST on May 30, the moon will
begin to edge over the disc of the sun. Just before
10:04 a.m., the annulus, or “ring of fire”, willcome into
view forabout 12 seconds. Then the sun wilii begin to
reappear gradually untll the eclipse ends at 11:39
a.m.

The ring will be extremely thin—about the width of
adime seen from overa mile away—yet the remain-
ing sunlight will still be bright enough to llluminate
the landscape. Some darkening will occur, to about
the brightness level of a cloudy day, but the dark-
ness associated with total eclipses will not happen.

And since some of the sun’s disc wlll always be
visible, although as much as 99.5 percent of it will be
hidden by the moon, it will still be harmful to watch
the eclipse with the naked eye. Looking at the sun
directly, especially with a telescope or binoculars,
can result in permanent eye damage. Telescopes
must be equipped with special filters placed over
the lens for safe viewing.

An easy way to watch the eclipse is by projecting
the sun’s image, readily accomplished by punching
a tiny hole in one end of a box. The image of the sun
can then be projected onto the opposite end of the
box, and the side Is left open for viewing the image.

One of the best locations for viewing the specta-
cle will be from southern Louisiana. This will be the
only place where the entire unbroken ring will be
visible at once. From other locations, the ring will not
be a complete circle at any given time.

A two-day “eclipse extravaganza” is being spon-
sored by SPACE NEWS, a bi-weekly newsletter on
astonomy, and by the Louisiana Arts & Science Cen-
ter Planetarlum in Baton Rouge. On May 29 partici-
pants will gather for seminars on observing and pho-
tographing the eclipse, along with a crawfish boll
and other activities. The next morning, buses will
take observers to the best locatlon in the world for
viewing the spectacle. Anyone Interestd in partici-
pating in *“Moonshadow ‘84" can call the LASC Pla-
netarium at (604)344-9465 for more information, or
write to Moonshadow ‘84, P.O. Box 66521, Baton
Rouge. LA 70896.
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There are three types of solar eclipses that can
occur in nature. Partial eclipses, the most common,
can usuadlly be seen a few times each year. Total
eclipses are rare. During these, the moon com-
pletely covers the sun, thrusting the landscape into
darkness at mid-day as the moon’s shadow crosses
the earth. The next total solar eclipse visible from
North Americawon’t be until the year2017. Annular
eclipses are almost as rare; it wlll be hundreds of
yearsbefore the next one is visibie from the southern
Untted States.

it will be a once-in-a-lifetime opportunity to wit-
ness nature’s ring of fire. Hope for clear weather, and

don’t miss It
SPACE NEWS RELEASE 2/17/84

1984 LPI SummeRr INTeERNS Selected

The following students have been selected from
this year's applicants to participate in the Summer
intern Program at the Lunar and Planetary institute.
The program, now in its eighth year, is designed to
acquaint undergraduates or recent graduates to
the world of research. Each intern will have a project
directed by a scientist-advisor from the LPi or the
Johnson Space Center. As the ten-week program
progresses, each intern will present a seminaroutlin-
ing the project and detailing the results. At the end
of the summer, each intern will submit a written
report of the research.

This year's intems, their advisors, and projects are:

Connie Bertka, University of Cincinnati
ADVISOR: Dr. Graham Ryder, Lunarand Planetary
institute
PROJECT: A detailed petrographic, microprobe,
and chemical analysis of selected samples from
a single horizon in the Stillwater (Montana) intru-
sion, to clarify crystallization mechanisms in terres-
trial and lunar basic plutonlc systems.

Lisa Block. Texas A&M University
ADVISOR: Paul Morgan, Lunar and Planetary
institute
PROJECT: A model has been proposed to explain
the topography of Venus by variations in the
thickness of its thermal lithosphere (thermal Isos-
tasy) with limited areas of low density crust. This

LPiB No. 38

model has been successful at explaining the
range and general distribution of topography on
Venus. it is proposed to test the model further by
predicting the Venus gravity field from the model
and comparing this field with the field deduced
from satellite orbit perturbations. in addition it is
proposed to use the model to predict stresses In
the Venus lithosphere and compare these pre-
dicted stresses with surface geologic/geomor-
phic features. The goal of these studies is to test
the hypothesis that Venus is a planet without
plate tectonics.

James R. Bollinger, Cornell University
ADVISOR: Dr. Charles A. Wood, NASA Johnson
Space Center

PROECT: More than 700 comets have been ob-
served carefully enough for their orbits to have
been determined. For many of these comets
additional information on tails, coma, and spec-
tral properties is available, although widely scat-
tered throughout a diverse literature. it is the prin-
cipal task of the project to compile the orbital,
chemicai, and physical observation in order to
address fundamental questions concerning how
comets may be related. The intern will help ferret
out comet datq, use an iBM computer to compile
it in a database, and search for questions and
answers to further our understanding of comets
and their origins.

Roger Bonner, State University of New York at Albany
ADVISOR: Dr. Kevin Burke, Lunar and Planetary
institute
PROJECT: This project involves work in geodynam-
Ics to review the tectonic evolution of hinge zones
-more placeswhere subduction zones and bound-
aries join. Although these environments have
been thoroughly studied seismically, their evolu-
tion over 10°-10® years has been little considered.

Jane Fuller, University of Washington
ADVISOR: Dr. Andrew Potter, NASA, Johnson Space
Center
PROJECT: The surface of the Moon exhibits a spe-
cial kind of luminescence. it can be detected
only in high-resolution spectra of suniight reflected
from the iunar surface, where it “fills in” the narrow,
deep Fraunhofer lines normally present in the
spectrum of sunlight. in our study of lunar lumi-
nescence, we have collected a large number of
lunar spectra from different lunarsites and at dif-
ferent phase angles, using the 107" Unfversity of
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Texas telescope. Only a few of the spectra have
been analysed. The intern wlllanalyse some ofthe
lunar spectra on hand, using existing LPI compu-
ter programs, and assist in interpreting the results,
i.e. defining the variations of luminescence with
lunar site and lunar phase.

Susan Haber, Hofstra University

ADVISOR: Dr. Peter Schultz, Lunar and Planetary
Institute

PROJECT: The drainage-densitydistribution of Mar-
tian narrow-valley networks will be determined In
10° x 10° bins across the entire planet. The pur-
pose is to determine regional differences In drain-
age densities not only due tochangesin lithology
but also due to subsequent geologic processes.
The project should provide a quantitative esti-
mate of Inferred ancient fluvial systems and their
causative processes.

Paul Johnson, Duke University
ADVISOR: Dr. Steven Clifford, Lunar and Planetary
Institute

PROJECT: Investigations by the Viking Landers
revealed the presence of a crusty salt-rich near-
surface layer In the Martian regolith. This material,
which has been dubbed “durlcrust”, may play an
important role in determining both the stability of
Martian eolian deposits and the magnitude of
volatile exchange which occurs between the
planet’s atmosphere and regolith. Based on our
current understanding of the chemical and phys-
ical properties of the Martian duricrust, as well as
the origin of analogous salt-rich layers on Earth,
we will attempt to construct a detailed numerical
model for the development and subsequent evo-
lution of a duricrust layer. Following experimental
verification, the long-term implications of durl-
crust formation will then be explored.

Walter S. Kiefer, Texas Christian University
ADVMISOR: Dr. Bruce Bills, Lunar and Planetary
Institute
PROJECT: This project will involve using the Pio-
neer Venus Orbiter tracking data to derive a high
resolution spherical harmonic model of the gravi-
tational potential of Venus for use In compensa-
tion. Many of the recently developed data edit-
Ing programs of the Geophysical Data Facllity
(GDF) will be utllized. Work will also involve inter-
pretation of the numerical results in terms of glo-
bal scale tectonic processes.
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Gregory T. Marks, Ohlo State University

ADMSOR: Dr. Everett Gibson, NASA Johnson Space
Center

PROJECT: The study of early solar system volatiles
Is underway with the examination of Archean
rocks for their trapped volatlles. A very large suite
of Archean samples from 3.45 b.y. age to 1.5 b.y.
age has been obtained and the detailed petro-
graphic description of the samples Is underway.
Samples will be searched for both primary and
secondary fluid inclusions. Heating and cooling
experiments wlll be carried out on selected sam-
ples in order to determine homogenization and
freezing temperatures. These experiments will assist
with the identification of the trapped volatiles.
Some samples will be analyzed with the laser mic-
roprobe gaschromatograph system for the identi-
fication of the vapor and fluid phases.

Andrew F. McDowell, Rice University

ADVMISOR: Dr.LanyE. Nyquist, NASA Johnson Space
Center

PROJECT: Semi-empirical production model for
spallogenic noble gases in chondritlc meteorites -
a re-evaluation of parameters for a model for the
production rates of cosmic-ray produced noble
gases in chondritic meteorites as a function of
meteoroid size and location within the meteorite.
The model is based on an earlier model for iron
meteorites which has been found to adequately
describe the measured concentrations of noble
gases in iron meteorites. Specific tasks include
conversion of a FORTRAN coded programused on
a CDC 1604 to operation on the JSC/SSED DEC
11/45 and/or VAX computer system. Upon com-
pletion of this task the model will be applied to
noble gas data for the Grant Iron meteorite to
verify basic parameters. The model will then be
applied to noble gas data for iron-nickel metai
separated from chondrites and to bulk samples of
the same chondrites. Further comparison will be
to the observed depth-variation of cosmic-ray
produced noble gases in large chondrites and to
theoretical models for production rates. The model
will be applied to infer the pre-atmospheric sizes
of SNC meteorites (Shergottites, Nakhlites, Chas-
signites) which are hypothesized to be of Martian
origin.

Shelley E. Olds, University of Colorado, Boulder

ADVISOR: Dr. Friedrich Horz, NASA Johnson Space
Center
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PROJECT: Suppoit and conduct impact experi-
ments with the vertical gun in order to address the
differentlal comminution of planetary regollths
via sultable terrestrial analogs.

Lee Rhudy, University of Texas at Austin
ADVISOR: Dr. Lewis Ashwal, Lunar and Planetary
institute
Dr. WilllamPhinney, NASA Johnson Space
Center
PROJECT: Fuidinclusionsinproterozolc chamock-
Ites Including microthermometry of fluid inclu-
sions in granitic rocks associated with Labrador
anorthosltes. Compare fluid in rocks fromm unme-
tamorphosized terrain with those of rocks from
granullte grade terrain.

Suzanne Smrekar, Brown University
ADVISOR: Dr. Mark Cintala, NASA Johnson Space
Center

PROJECT: Thedestruction ofrockybodiesbyimpact
is a process applicable to many aspects of Solar
Systemevolution and the development of plane-
tary surfaces. Unfortunately, almost all of the
experiments by which we attempt to gauge the
effects ofthese colllslons have been peiformmed at
tempenatures thatare tomd by comparison. Becouse
the physical behavior of rocks at temperatures
characteristic of interplanetary space or the outer
Solar System is poorly understood, the relation
that laboratory results have with reality is uncer-
tain at best. This project will involve the execution
of a series of laboratory impacts into target rocks
at various low temperatures in an effort to under-
stand the differences between the hot and cold
cases.

Carol Grace Young. University of Washington
ADVISOR: Dr. David Gust, Lunar and Planetary
institute

PROJECT: Experimental study of the dlopside-
jadelte system at intermediate and high pres-
sures. Experiments analyzed by optical, XRD and
electron microprobe methods. Results applicable
to lower crustal and mantle phenomena such as
melting of granulltes and eclogites.
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ECG Related Report Again Available

Because of the number of people who requested
LPi TR 82-01 Workshop of Magmatic Processes of
Early Planetary Crusts: Magma Oceans and Strati-
form Layered Intrusions after the original printing
was exhausted, it was decided to reprint a limited
number of copies. in the interest of economy, the
reprints are stapled rather than perfect-bound and
the two oversize foldouts have been reduced to
8% by 11”. Coples will be available on a first-come,
first-served basis at the same postage and handiing
charge as the original. For U.S. malling $3.00 or an
addressed franked Iabel: Foreign air mail $9.50 for-
eign surface $4.50. On foreign requests use either a
check made ona U.S. bank account orintemational
Postal Order. if this is not possible please include
$10.00for bank costs. An orderform forthls report and
other current publications of the LPiis included in this
BULLETIN,
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Box-Camera Principle 1o Decipher
Solar Secrers

NASA’s Marshall Space Flight Center, Huntsville,
Ala., recently finished a conceptual study of an orbit-
ing faclllity that would examine the sun by using, in
part, the princlple of an old-fashioned box camera.

The Pinhole/Occulter Facility derives itsname from
its functions. it studies the sun with a plate fllled with
thousands of microscopic holes—a method Mar-
shall study manager Joe Dabbs describes as “a
high-tech approach to a child’s cardboard pinhole
camera.” The facility uses a mask that obscures, or
“occults,” the bright disk of the sun so that its fiery
corona can be observed closely. “in effect, it creates
an artificial solar eclipse,” said Dabbs.

The PInhole/Occulterwould be an element of the
Advanced Solar Observatory, a combination of
instruments of an unmanned orbiting platformn—
possibly flying in formation with the Space Station—
that would study the full spectral range of electro-
magnetic radiation from the sun. The Advanced
Solar Observatory could fly In the mid-1990s,
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“But we hope to fly the Pinhole/Occulter itself
before that,” said Dabbs. “The facility might be part
of the advanced observatory, but it still would have
an integral identity of its own. if we can make it part
of the Spacelab mission series aboaord the Space
Shuttle, we could have the facllity in orbit in the early
1990s. The year 1992 would be especially timely,
because that will be the peak of the 11-year solar
cycle.”

The facility would consist of a small platform
called a “detector plane,” containing an array of
x-fay detectors, visible-light and extreme-ultraviolet
coronographs and spectrographs. Centered on the
platform would be a deployable boom, at the end
of which would rest the “occulter plane,” a fiat,
rather square device about six feet across, contain-
ing two separate grids of tiny openings, a rounded
occulting disk at one corner and a straight occult-
ing edge. The grids and occulting edges would be
aligned with their detectors below on the detector
plane. The boom would extend about 105 feet. The

MSFC-4:82-ST 28498

x-ray detectors would study the disk of the sun, while
the occulters would be used to study the corona.

Like the child's crude box camera, in which a
pinhole at the front allows an image to be formed at
the rear where film is placed, the Pinhole/Occulter
relies upon the same principte—but with dramatic
differences. “in the box camera with a single pin-
hole,” Dabbs said, “the image is very faint because
of the small amount of light that passes through the
hole to the film. You can’t make the hole bigger to
get a brighter image, because, the larger the hole,
the fuzzierthe image. So it's better to use lots of small
holes.”

“The same principle applies with the Pinhole/Oc-
culter. The occuiter plane has literally thousands of
holes which permit a much brighter Image of the
sun as x-rays pass through the detectors below.

“But there’s an important difference in results
between a box camera and the Pinhole/Occulter,
which has many tiny pinholes for brightness. if you



Page 8

were to punch a considerable number of holes
through the front of your box camera, you'd get
nothing but a lot of confusing images cast by all
those pinholes on the film. The Pinhole/Occulter,
however, wouldhave animage proportional counter—
a computer that would know how to decipher all
those images into a single bright one.”

Brightness is required to obtain the full dynamic
range of solar intensities. A faint image would only
permit the study of relatively bright, active regions
and solar flares.

Although many studies of the sun have been
accomplished over the years, especially during the
Skylab missions of the early 1970s, the Pinhole/Oc-
culter would provide a next generation opportunity.
“The solar observations made by Skylab were out-
standing,” sald Dabbs, “but technology continues
to advance. The difference between the Skylab
solar observations and those that would be possible
with the Pinhole/Occulter would be about a factor
of 10 in sensitivity and spatial resolution. This differ-
ence would apply across the boord—x-ray detec-
tion and visible-light and ultraviolet coronographs.
Skylab effectively was working with one-inch optics,
while the Pinhole/Occulter would have 14-Inch
optics.”

These finer optics would allow a higher time resolu-
tion, thatis, an abllity to record events from moment
to moment rather than over long durations. Further-
more, the optics would enable observers to look
much more closely at the sun, to see the lower cor-
ona and surface of the sun more clearly than is
currently possible.

The facllity promises to reveal answers to many
mysteries of the sun, such as how flares develop; how
the corona of the sun is heated to temperatures 20
times hotter than its surface; and exactly where and
how the corona is accelerated to form the solarwind,
which blows throughout our solar system.

“The complexity of the sun demands a facllity like
the Pinhole/Occulter to unravel these mysteries,”
said Dabbs. “"But when you realize that the facility
has its foundations in a number of simple principles,
it raises an interesting question: ‘Who would have
guessed that the principle behind a chlld’s box
camera might someday help unlock the secrets of
the sun?”

NASA NEWS RELEASE 84-45 April 1984
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Enterprise Goes 10 tThe World's Fair in
Unusual Way

The Space Shuttle orblter Enterprise wil eam its
“sea legs” during a land, sea, and airmove from the
West Coaost to the Louisiana World Exposition in late
March and early April.

Thefinal leg of the 4,300-kilometer(2,300-mile) trip
willbe by a barge from Mobile, Ala., to the world'sfair
site on the New Orleans waterfront.

The 68,000-kllogram (150,000-pound) orbiter test
vehicle will be displayed at the fair from May 12
through November 11.

The barge trip from Mobile is the only viable
method of transporting the DC-9 size orbiter to the
New Orleanswaterfront. it is too large to transport by
rail or rood and particularly through the streets of
New Orleans to the fair location.

The unusual constraints of the move allow NASA to
test techniques and train personnel on methods for
safelyhandling a Space Shuttle orbiter at sites other
thanShuttle launch andlanding facilities at Kennedy
Space Center, Fla., Edwards Air Force Base and VVan-
denberg Alr Force Base, Calif.

Permanent structures are normally used for mat-
ing and demating the orbiter from the Shuttle Car-
rler Alrcraft, a modified 747. if an orbiter ever has to
land at a contingency landing site, methods of
handling and moving perfected and documented
on this trip will be invaluable.

At Mobile’s Brookley Field, two iarge transportable
cranes and other special ground support equip-
ment will detach the orbiter from the 747 and posi-
tion it on a 90-wheel transport traller.

From the airfield the Enterprise will be moved to
the nearby Moblle-Brookley Coast Guard Station for
loading aboard a large ocean barge for the water
leg of the trip.

The barge will be towed fromm Moblle through Mis-
sissippiSound, then south through ChandeleurSound.
The barge will enter the Mississippi River near Venice,
La., and proceed upriver to New Orleans. The barge
trip is expected to take three days.
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The Enterprise Is scheduled to arrive at the Louisi-
ana World Exposition site on the New Orleans water-
front the afternoon of April 5. The transporter trailer
wlll be offdoaded and towed to alocation In front of
the U.S. Pavilion. There cranes and ground support
equipment willremove the Enterprisefrom the trans-
porter and place the 37-meter (122-foot) -long veh-
icle on its display location.

At the conclusion of the Louisiana World Exposition
the Enterprise will be ferried back to Vandenberg
AFB where It will be used for additional fit-and-
function checks at the West Coast Shuttle launch
faciiity.

NASA NEWS RELEASE 84-35, 3/16/84

Shurrle Mission 41-D Launch Dare Adjusied

The National Aeronautics and Space Administra-
tion has adjusted the planned June 6, 1984, launch
date of the Space Shuttle Mission 41-D to June 6,
1984. The mission will be the Inaugural flight of the
Shuttle orbiter Discovery.

The date change is due to the planned chan-
geover of the orbital maneuvering system (OMS)
pods from the orbiter Challenger to orbiter Discovery
between flights 41-C (April 6, 1984) and 41-D.

NASA News Release 84-46, no date

Early Crustal Genesis Project Acriviries

ECG Field Workshop to Godthab, Greenland
(Tentative)

The LPI is currently exploring the possibility of
organizing a workshop/field trip to the Archean of
Greenland in the Godthab area during the summer
of 1985. The field trip would be part of the ongoing
activity of the Early Crustal Genesis Study Project. The

Page 9

trip has been proposed by Dr. Victor McGregor, who
would be the field trip leader. In addition to the
Gddthab areaq, trips to Isua, Qérqut and Flskanaesset
are being considered. The expense for the workshop
would be borne by the Individual participants, who
would be limited In number to thirty. Avenues for
keeping the cost to a minimum are being actively
pursued. If you are interested in participating In this
workshop. or would like more information, please
contact PamJones, LPI Projects Office (713-486-2180).

Workshop on the Early Earth Held April 23-25, 1984

Fifty-seven scientists attended the Workshop on the
Early Earth: the Interval from Accretion to the Older
Archean which was held at the Lunar and Planetary
Institute, April 23-25. The goal of this workshop, con-
vened by Kevin Burke, LPi, was to review current
understanding of the processes of earth formation
and that of the older Archean rocks, with a view to
addressing the questions: What was the earth like
between its formation and that of the oldest pre-
served rocks? What theoretical, observational or
experimental studies can be initiated at this time to
address this question?

Attendees at the workshop addressed the follow-
ing program topics:

- Accretion of the earth: processes accom-
panying and Immediately following accretion,
Including core formation;

- Impact records and other Information from
planets and the Moon relevant to early earth
history;

- Isotopic patterns of the oldest rocks: what do
they tell us about earlier times?

- Igneous, sedimentary, and metamorphic pet-
rology of the oldest rocks; the structure of the
oldest rocks and implications for the oldest
continents; and

- Volatiles and early earth history, especially
noble gases.

An LPI Technical Report will be prepared which will
include revised abstracts, summations of the ses-
sions, etc. Availability of the Report will be announced
in a later BULLETIN.

_
= — ——————————
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Thermorecronics ANd Derachment in
Conrinental and Planerary Exrtensional
Tecronics—PRreliminary
Meering ANNOUNCEMENT

Recent studies of continental terranes (such as
the U.S. Basin and Range Province) where exten-
sional deformation is dominant have shown that
thin-skin tectonics are a common characteristic of
this deformation, while low-angle faults (detach-
ments or decollements) separating domains differ-
ing greatly in mechanical behavior are a key fea-
ture. The common association of volcanism and
other thermal phenomena with the extension sug-
gest that at least some of the deformation is ther-
mally controlled.

The spectacular data obtained from missions to
the planets and satellites of the solar system indi-
cate that volcanism and other thermal effects are
conspicuous on some of these bodies; the data also
show clear evidence of tectonism that in many
cases is best explained by decoupling between
layers under an extensional stress regime.

Even though much is known and more is being
learned every day about continental extension,
much remains to be done to test hypotheses, gen-
erate a synthesis, and point out areas of inadequate
knowledge. A good way to achieve this aim is to
bring together people who can provide field, exper-
Imental and theoretical information on the subject
in a congenial environment that encourages dis-
cussion and exchange of information. A promising
approach is to focus on specific mechanisms that
are likely to play a major role in continental exten-
sion, rather than again examining extension in gen-
eral; and to promote interaction between terrestrial
and planetary geologists, on the grounds that the
former have abundant and detailed knowledge of
a single system, Earth, whereas the latter have
knowledge that is less abundant and detailed, but
pertains to a number of different systems. Pooling
these resources should yield insights not obtainable
from each field of study alone.

The Lunar and Planetary institute Is organizing a
conference to explore the role of heat and mechan-
ical decoupling in controlling the style of exten-
sional tectonics on terrestlal continents and planets
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of our solar system. This conference is the third of a
highly successful series that has already explored
Piateau Uplift, and Processes of Planetary Rifting.
Co-conveners for the conference are Ivo Lucchitta
(USGS, Flagstaff, AZ), Paul Morgan (LPi, Houston, TX,
and Purdue University, West Lafayette, IN), and Larnry
Soderblom (USGS, Flagstaff, AZ, and Caltech, Pas-
adena, CA). The conference is tentatively sche-
duled for the first half of April, 1985, at a location to
be selected in northern Arizona. if you are interested
inreceiving more information about this conference
as it becomes available, please write to Ms. Pam
Jones, Projects Office, Lunar and Planetary institute,
Houston, TX 77058, or call (713) 486-2150.

Workshop on Cosmogenic Nuclides

A two-day Workshop on Cosmogenic Nucllides
will be held July 26-27, 1984, at the Los Alamos
National Laboratory in beautiful northern New Mex-
ico. The dates are the Thursday and Friday just before
the 4 7th Annual Meeting of the Meteoiltical Soclety,
which will be held in Albuquerque, New Mexico,
from July 30 to August 2, 1984, Los Alamos is a half-
hour airplane flight or a 100-mlle drive north of Albu-
querque andls 35 miles northwest of Santa Fe, home
of the Santa Fe Opera. The co-conveners of the
Workshop are Dr. Robert C. Reedy, Los Alamos
National Laboratory, and Dr. Peter Englert. University
of Cologne, FRG.

informal discussions, plus possibly some invited
papers, will address topics related to cosmic-ray-
produced nuclides such as:

1. The origins, fluxes. composition, and spectra of
the cosmic-ray particles inthesolarsystemasa
function of space and time.

2. The histories of the targets bombarded by
cosmic rays, like meteoritesand lunar samples.

3. Measurement techniques (such as the new
ones like accelerator mass spectroscopy) and
problems related to measurements (such as
standards).

4. Models and calculations for the production of
cosmogenic nuclides and the needs for pre-
dictions of production rates.

5. Temestrial and extraterrestrial problems that are
orshould be studied with cosmogenic nuclides.
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The flnal program will be designed around the
interests of the participants as expressed in contrib-
uted abstracts, which will be due June 1, 1984. As the
Workshop patrticipants will come from many, varied
disclplines, this Workshop will provide a rare oppor-
tunity to informally discuss topics and problems
related to cosmogenic nuclides.

To express an interest in attending this meeting or
to obtain more information contact:

Dr. Robert C. Reedy

Mall Stop J514

Los Alamos National Laboratory
Los Alamos, NM 87545

Phone (505)667-5446; FTS 843-5446

Ames-Stanford Form Space Institute

NASA’s Ames Research Center and Stanford Uni-
versity have formed the Stanford-Ames institute for
Space Research to pursue joint undertakings in
spoceresearch, astrophysics, and technology develop-
ment.

Anagreement establishing the institute was signed
at Ames by Ames Director William F. Ballhaus, Jr. and
by Dean Norman K. Wessels of Stanford at 3 p.m.,
Friday, March 16.

Both organizations already cany out substantial
Independent space science activities, and have
cooperated on some limited space efforts in the
past. The new institute is intended to foster joint
research, and the sharing of technical capabilities
and people.

Plans are being considered under the new arran-
gement, for courses and seminars at Stanford in
areas of Ames research to be taught by Ames sclent-
Ists. Insome cases, Amesmeseorcherswill holduncompen-
sated consulting Professorships.
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Stanford students may work on scientific projects
at Ames. There wlll be mutual use of shops and
computerfacllities where practical. A space science
and astrophysics seminar series to be held periodi-
cally each year, and a summer faculty fellowship
program for professors from other universities are
planned. Opportunities for post-doctoral fellows to
collaborate in joint research programs may be pro-
vided, and distinguished scientists from the U.S. and
abroad will be brought to Stanford-Ames.

The new institute wlll be administered by a Chair-
man from Stanford, and an Associate Chairman
from Ames, as well as by an eight-member execu-
tive committee, composed of four Stanford and four
Ames scientists.

First Chairman of the institute is Professor Vahe
Petroslan, Stanford, and first Associate Chairman is
Dr. Lawrence Colin, chief of the space sciences div-
ision at Ames. Stanford members of the executive
committee are Professors Arthur Walker, Von R.
Eshelman, Robert Wagoner, and Robert Helliwell.
Ames members are Drs. Harold P. Klein, Palmer Dyal,
Henry Lum, and Patrick M. Cassen.

NASA/AMES NEWS RELEASE 84-18, no date

DPS Plans 161h Annual Meering

The Hawail institute of Geophysics and the insti-
tute for Astronomy of the University of Hawaii will host
the 16th Annual Meeting of the Division for Planetary
Sciences of the American Astronomical Society. The
meeting will be held at the King Kamehameha
Hotel, Kallua-Kona, Hawaii from October 9 to 12,
1984. Contributed reports from all areas of planetary
sclence are welcome. Abstracts in the standard AAS
format must be postmarked by August 1 andreceived
by August 10, 1984. Send abstracts to the program
chairman, Tom McCord, Planetary Geoscliences Div-
islon, Hawail Institute of Geophysics, University of
Hawaii, 2525 Correa Road, Honolulu, Hawaii 96822.
Questions regarding travel and accommodations
should be directed to the local arrangements chailr-
man, David Morrison, institute for Astronomy, Univer-
sity of Hawaii, 2680 Woodlawn Drive, Honolulu, Hawaii
96822.



Comer Kopff vo be Targer
for NASA Rendezvous

Arelatively bright, active short-period comet named
Kopff has been recommended by a scientific advi-
sory group as the target for a rendezvous with a
NASA spacecraft,

The mission would use a new planetary space-
craft, the Mariner Mark ii, which the Jet Propulsion
Laboratory is studying as a successor to the Mariners,
Rangers, Vikings, and Voyagers. The rendezvous mis-
sion is the first in a series of proposed explorations of
primitive solar system bodies—such as comets and
asteroids—and the far outer planets.

Comet Kopff was selected at a recent meeting at
Caltech of NASA's Comet Rendezvous Science Working
Group, a team of 20 US. and European scientists
appointed to advise the space agency on the
planning for such a mission.,

Current plans call for the NASA spacecraft to ren-
dezvous with comet Kopff in May 1994, after a July
1990 space shuttle launch. A rendezvous mission
would differ from a flyby in that the spacecraft would
match the comet’s orbit around the sun and then
stay with the comet for several years. This extended
encounter would allow for close-up observations
under a variety of conditions.

Scientists in the Comet Working Group say they
are enthuslastic about plans for a rendezvous mis-
sion as a follow-up to the flybys to be carried out in
1985 by NASA's intemational Cometary Explorer,
which will explore comet Glacobini-Zinner, and in
1986 when European, Soviet, and Japanese space-
craft will encounter Halley's comet.

The scientists chose Kopfffrom alist of short-period
comets. Longer-period comets generally have orbits
that are more difficult to match for rendezvous
misslons.
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Comet Kopff, one of the brighter short-period
comets, orbitsthe sunevery 6.5 years. It was observed
by ground-based astronomersandby twospacecraft—
the international Ultraviolet Explorer and infrared
Astronomical Satellite —when it was in the inner solar
system this past summer. The data show that Kopff is
somewhat dustier than most short-period comets.

Kopff was selected because of its relative active
state and because the spacecraft would be able to
perform the rendezvous maneuver more than two
years before the comet’s closest approoch to the
sun.

The spacecraft would orbit Kopff and study it In
great detail from ranges of less than 10 kilometers
before the comet becomes active as aresult of solar
heating. After Kopff forms its coma and tail, the
spacecraft would back off some distance to con-
tinue operation in the dusty near-comet environment.

An additional attraction of the mission to comet
Kopff is the opportunity to take close looks at two
main-belt asteroids named Namaqua and Lucia.
Flybys of these bodies would take place during the
spacecraft's journey from Earth to Kopff.

JPL is conducting systems-development studies
for a variety of Mariner Mark i missions, the deep-
space elements of the Core Program of future pro-
jectsrecommended by NASA's Solar System Explora-
tion Committee.

These will be carried out during the next two
decades and include missions to Saturn, its satellite
Titan, Uranus and the main-belt asterolds. The Mariner
Mark ii comet mission is planned for a fiscal 1987
new start.

The payload for the comet Kopff mission would
include scientlfic instruments mounted on the space-
craft bus or on a scan platform, depending on the
pointing requirements. The Mariner Mark II's will use
electronics and parts from other spacecraft—
including the Vikings, the Voyagers, Galileo,and the
Venus Radar Mapper—in order to minimize devel-
opment costs

NASA PRESS RELEASE 2/21/84
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Space Foundation ANNOUNCES SpACE
Indusrtrial Fellowship

A $5,000 stipend to reward and encourage innov-
ative thinking in disciplines related to the use of
space resources through commerclalization is to be
awarded by the Space Foundation. New frontiers
are opening in microgravity, remote sensing, bio-
technology, materials processing, space robotics,
solar power, satellite engineering, heat transfer, arti-
ficial intelligence, space transport and many other
space oriented research areas. Outstanding grad-
uate students from accredited universities whose
research work expands a frontier area will be en-
couraged to apply. Applicants are solicited not only
from the sciences and engineering, but from busi-
ness, law, economics, social sciences, environmen-
tal studies and the humanities.

Applicants for the fellowships should be superior
graduate students holding bachelor degrees from
accredited universities and who intend to devote
their careers to the furtherance of practical space
research,engineering, business orother application
ventures. Deadline for application is November 15,
1984. Awards wlll be announced Iin the spring of
1985,

The Space Foundation is a public, nonprofit foun-
dation established in 1979to channel private sector
resources into promising research directed toward
the economic development and use of space. The
Foundation’s Space Business Roundtable isa monthly
education and awareness program to brief business
leaders on the economic issues of space applica-
tions and the potential for private development of
space. The Fellowship Program rewards and en-
courages innovative thinking in disclplines related
to the peaceful use of space.

Furtherinformation and application materials may
be obtained from:

Ms. Nancy Wood
Associate Director
The Space Foundation
P. O. Box 58501
Houston, Texas 77258

F
%
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SpAce Station AppoiNTMENTS ANNOUNCEd AT
Johnson Space Center

The 1984 Invernational Chemical
CongRress of Pacific Basin Socieries

Nell B. Hutchinson has been named manager of
the Space Station Program office at NASA'sJohnson
Space Center in Houston. Deputy manager is John
W. Aaron. Both appointments were effective April 9,
1984, Gerald D. Griffin, Johnson Director,announced.

NASA Administrator James M. Beggs announced
in February that Johnson Space Center would be
“lead center” for the agency’s Space Station Pro-
gram.

Hutchinson has been serving in a staff assignment
to the Johnson Director since his return in January
1984 from a one-year assignment at NASA Head-
quarters, where he was Director, Space Shuttle
Operations Office in the Office of Space Flight. He
has been with NASA since 1962 and has worked on
the design and development of the Mission Control
Center's Real Time ComputerComplex. He served as
a flight controller on Gemini and Apollo missions
before becoming a Flight Director in 1972. Hutchin-
son served as Fight Director for the final Apollo lunar
landing mission, Apollo 17; for all three manned
Skylab missions in 1973-1974; for the Apollo-Soyuz
Test Project in 1975; and for Shuttle developmental
and orbital flight tests from 1978 to 1981. in addition
to hisflight control and flight director responsibliities,
Hutchinson served as head of the Systems Logic and
Processing Section, assistant chief of the Apollo
Command and Service Module Systems Branch,
chief of the Guidance and Propulsion Systems Branch
and deputy chief of the Flight integration Office at
Johnson.

Aaron has been chief of the Spacecraft Software
Division at Johnson since 1981. He also served as
Avionics Flight Software Project manager for the
Shuttle Approach and Landing Test and Orbital
Flight Test programs; as technical assistant to the
chief, Spacecraft Software Division and as section
head for the Electricai Power, Sequential and instru-
mentatlon Systems for the Apollo Command and
Service Modute. in addition to his organizational
responsibilities, Aaron also served as a flight con-
troller responsible for vehicle systems operation on
Gemini, Apollo, and Skylab programs.

NASA News Release No. 84-50: 4/9/84

There will be a symposium on Nuclear Cosmo-
chemistty and Meteorites at the PAC CHEM '84
Meeting to be held in Honolulu, Hawaii, December
16-21, 1984. It will include 4 or 5 half-day sessions.
Session topics include: petrology, trace elements
and organics in meteorites; origin of meteorites and
the solar system; cosmochemistry. Abstracts should
be submitted before June 1, 1984. For information
and abstract forms write:

Mr. T. A. Winstead

Meetings Department
American Chemical Society
1155 16th Strieet, N. W.
Washington, D. C. 20036
(telephone 202-872-4396)

First ANNOUNCEMENT ANd Call for Papers:
Lunar Bases and Space Acriviries for the
21st Century, A Symposium

The National Aeronautics and Space Administra-
Hon (NASA) will sponsor a symposium Lunar Bases
and Space Activities of the 24st Century to be held
October 29-31, 1984 at the National Academy of
Sciences Auditorium, 2101 Constitution Avenue, Wash-
fngton DC.

The symposium will take a serious and scholarly
view of important issues relevant to the process of
deciding when and how a lunar base might be
incorporated into space activities of the next Cen-
tury. Topics for discussion will include scientific ratio-
nale,experiment descriptions, utilization of the Moon
for industrial purposes, aspects of habitation, growth
of a lunar base, technology challenges, and politi-
cal and social implications. interested scientists,
engineers, planners, and schoiars who believe they
can make a substantive contribution to the sympo-
slum are invited to submit abstracts for invited con-
tributions. In addition, space will be available for
poster presentations, which can be given outside
the oral presentation sessions.
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Tosubmit an abstract, contact Dr. Michael B. Duke
at the address given below to obtain a copy of the
abstract format. Abstracts must be submitted by
September 1, 1984 to;

Lunar Base Symposium Program Committee
c/o Dr. Michael B. Duke

Mail Code: SN

NASA Johnson Space Center

Houston TX 77058

Phone: 713-483-4464
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Contributors of papers accepted for oral presen-
tation will be notified by September 30. Abstracts of
all accepted contributions will be distributed to all
registrants at the symposium. A volume of selected
contributions will be published as a resuit of the
symposium. It is anticipated that final manuscripts
will berequired by January 1, 1985 and the publica-
tion will be In late 1985.
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NEW
PUBLICATIONS

5
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Please order the following publications from the
sources Indicated. The LPlis not a distribution center
for these materials. In general, government docu-
ments can be ordered from the Superintendent of
Documents, Government Printing Office, Washing-
ton DC 20402 Although the agency requires pre-
payment on all orders, they will accept Mastercard
or VISA credit cards. Just Include the account
number and expiration date on your order to them.
Some of the publications may be available from the
GPO bookstores which are found In major cities
around the US. Check your city directory fora local
listing.

NASA PUBLICATIONS

Star Splitters: The High Energy Astronomy Observ-
atories

This new NASA publication written by Wal-
lace H. Tucker is the story of a space science
project. It traces, literally from the word “go”,
the many elements of @ major and highly suc-
cessful space program. Astronomers began to
dream about the research they would ulti-
mately do with HEAO back In the mid-sixties.

Today, 20 years later, some of those same
astronomers are still writing papers on the
results of that research. You willl learn how a
science project Is conceived, funded, and
managed, and you will experience with the
HEAO team the emotional ups anddownsand
the frustrations and rewards that go with parti-
cipation in such a venture. Dr. Tucker, a lucid
writer and distinguished scientist, brings alive
the human drama along with the significance
of the discoveries made with HEAQ.

You will learn much about our universe from
this book—from the creative violence that
spawns new galaxies, planets, and ultimately
youand me, to the nature of the galaxies’ miss-
Ing mass. The scientific discoveries on the three
HEAQ's greatly exceeded the anticipation of
the astronomers. This book makes good reading!
NASA SP-466, 182 pp., illustrated, some color,
hard cover. Available from the Government
Printing Office U.S. $12.00; Foreign $15.00.

Repairing Solar Max: the SalarMaximum Repair
Mission

This brief (16 pages) NASA Educational Pub-
lication explains in text and pictures the efforts
successfully performed on Shuttle mission 41-C
torescue and repair the Solar Maximum Satel-
lite. Although written, of course, priorto the mis-
sion Itself so that time-lines and procedures
used to capture and repair the satellite are
different from those outlined in the booklet, it
still presents a colorful and informative discus-
sion of the mission and its objectives.

NASA EP-205, 16 pp. illustrated, some color.
Available from the Government Printing Office,
U.S. $1.50; Foreign $1.90.
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OTHER PUBLICATIONS OF INTEREST

Worlds in Comparison; a slide set

How many Earths would flt side by side into
the giant Red Spot on Jupiter? How large are
Satum’s sateltites compared to the Earth’s Moon?
if the largest volcano on Mars were placed on
the eastern seaboard of the U.S., how much
room would it take up?

Dramatic visual answers to questions like
these can be found in a new slide set called
“Worids in Comparison” produced by the non-
profit Astronomical Society of the Pacific.
Designed by former NASA Visual Information
Specialist Stephen Meszaros, the 15 slides bring
together the best spacecraft and radarimages
of various planets and moons (n our sofar sys-
tem for easy comparison.

The set includes a detailed caption bookiet
giving all the relevant characteristics for each
body and explaining the significance of each
comparison.

The set Is avallable for $14.95 including pos-
tage and handling from: A.S.P., Worlds Slide Set
Dept.. 1290 24th Avenue, San Francisco, CA
94122,

BIS Offers Special Issues

The British interplanetary Society has informed
us that they have a number of copies of some
of the issues of their Journal avallable free of
charge. The following items are available:

A number of specimen issues of the Journal
devoted to interstellar studies;

A special issue of the Journal devoted to Hal-
ley’s Comet.

These issues are being distributed on a first-
come, first-served basis by the British inter-
planetary Society, 27/29 South Lambeth Road,
London SW8 1SZ, UK.

NOTE TO OUR READERS: PLEASE let us know when
you move. Each change of address which we get
through the postal service costs us $.25-5.80 in return
postage costs. Because of the high costs of postage,
we will make the address change on our list but we
wilil no longer send the current issue out to you on a
stralght third or flrst class malling. This means you will
miss receiving whatever mailing from the LPi we get
from the Post Office with your change of address.
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if you want to be sure that you get all of your
mallings from the institute promptly, be sure to send
a change of address to: Malllst, Lunar & Planetary
institute, 3303 NASA Road One, Houston, TX 77058, it
often takes the postalservice 60-90 days toreturnan
item to us with the address comrrection. Do yourself
and us a service. Remember the LPi Malling List
when you move. Thanks. (ye editor)

The LUNAR AND PLANETARY INFORMATION BULLETIN
Is published by the Lunar and Planetary institute.
There are usually three issues peryear. it is distributed
free on request to lunar and planetary sclentists,
educators, students, and their institutions.

The next issue will be in November. Copy deadline is
October 15, 1984. if you have any announcements
which you wouldiike to have printed tn the BULLETIN,
please send them to the Editor. Wereserve 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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June 8

June 10-13

July 2-28

July 10-12

July 10-14

July 15

July 26-27
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calenaar

ABSTRACT DEADLINE GSA Annual Meeting
Contact: GSA Headquarters

P. O. Box 9140

Boulder CO 80301

American Astronomical Society 164th Annual Mesting
Baltimore Maryland
Contact: Richard Henry

Johns Hopkins University

Dept. of Physics

Baltimore MD 21218

Phone: 301-338-8000

CNES Summer School for Space Physics
Intemnal Geophysics and Space
Toulousse, France
Contact: Centre National D’Etudes Spatlales
Dept. des Affalres Universitalres
18, avenue Edouard-Belin
31055 Toulouse CEDEX France

96th Scientific Meeting of the Astronomical
Society of the Pacific
University of Califomia, Santa Cruz
Contact: Santa Cruz Meeting

ASP.

1290 24th Avenue

San Francisco CA 94122

Case for Mars ll: Annual Conference
of the Mars Institute
Unlversity of Colorado, Boulder
Contact: Helen Hort
Lab. for Atmospheric & Space Physics
University of Colorado
Boulder CO 80309
Phone: 303-492-8822

ABSTRACT DEADLINE: LPi Topical Conference on
the Origin of the Moon

Workshop on Cosmogenic Nuclldes
Los Alamos National Laboratory, New Mexico
Contact: Dr. Robert C. Reedy
Mall Stop J514
Los Alamos National Laboratory
Los Alamos NM 87545
Phone: 505-667-5446; FTS 843-5446
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July 30-August 2 47th Meteorlitical Society Annual Meeting
University of New Mexico, Albugquerque, New Mexico
Contact: Dr. Klaus Kell
institute for Meteoritics
University of New Mexico
Abuquerque NM 87131

August 1 ABSTRACT DEADLINE DPS/AAS Mesting
Contact: Dr. Thomas McCord
Planetary Geosclences Division
Hawaii institute of Geophysics
University of Hawaii
2525 Correa Road
Honolulu HI 96822

October 9-12 Division for Planetary Science/AAS 16th
Annual Meeting
King Kamehameha Hotel, Kailua-Kona, Hawaii
Contact: David Morrison
Institute for Astronomy
University of Hawaii
2680 Woodlawn Drive
Honolulu Hi 96822

October 13-16 Topical Conference on the Origin of the Moon
Kona, Hawaii
Contact: Pam Jones
Lunar and Planetary Institute
3303 NASA Road One
Houston TX 77058
Telephone: 713-486-2150

October 29-31 Lunar Bases and Space ActMtles In the
21st Century
National Academy of Sciences, Washington D.C.
Contact: Dr. Michael B. Duke
NASA Johnson Space Center
Mail Code: SN
Houston TX 77058
Phone: 713-483-4464

November 5-8 Geological Society of America 97th annual
meeting
MGM Grand, Reno Nevada
Contact: Geological Society of America
Conference Coordinator
P. O. Box 9140
Boulder CO 80301
Phone: 303-447-2020

December 3-7 American Geophysical Union Fall Meeting
San Francisco California
Contact: Meetings
American Geophysical Union
2000 Florida Avenue NW
Washington DC 20009
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BURSA»M. ( ASTRONOMICAL INST., CZECHOSLAVAK
ACADEMY OF SCIENCESs FRAGUE», CZECHOSLOVAKIA ):
THE EARTH-MOON TIDAL FORCE FUNCTION
THE MOON AND THE FLANETS vVOL. 28, 49-53
(1983)

CADOGANsF. *~ THE MOON’S ORIGIN
MERCURY VOL. 345 34-38 (1983)

GRIEVE»R.A. ( DEFT. OF GEOLOGICAL SCIENCES,
BRBWN UNIV., FROVIDENCE» RI 032912 ! THE IM-
FACT CRATERING RATE IN RECENT FIME
FROCEEDINGS OF THE FOURTEENTH LUNAR AND FLANE-
TARY SCIENCE CONFERENCE» FART 2 JCOURNAL OF GE -
OFHYSICAL RESEARCH, VOL. 89, SUFFLEMEN) »

FAGES R®403-B408, FEBRRUARY 15, 1984 (1984)

HARIBRULLINSSH.T. + RAHIMOVsL.I. +
RISVANOVsN.G. t DEFT. OF ASTRONOMYs UNIV.
OF KAZAN, USSR )!: COORDINATES OF THE CENTRE
OF THE FIGURE OF LUNAR MARGINAL ZONE
EARTH» MOON» AND FLANETS VOL. 30, 21-30
(1984)

STUMFFFs»F. + LIESKE»J.H. ( MAX-FLANCK-INSTITUT
FUR RADIOASTRONOMIE, AUF DEM RUBEL 69 D[-5300
BRONN, FRG 3! THE MOTION OFf THE FARTH-FOON
S5YSTEM IN MODERN TARULAR EFHEMERIDES
ASTRONOMY AND ASTROFHYSICS VOL. 130, 211-226
(1984)

VALDES»F. + FREITAS»R.A. ( KITT FEAK NATIONAL
GRSERVATORY, F.0. BROX 26732, TUCSON» AZ 85726
) A SEARCH FOR OBRJECTS NEAR THE EARTH-#t0ON
LAGRANGIAN FOINTS
ICARUS VOL. 53, 453-457 (1983%)

MOON, MORPHOLOGY, STRATIGRAPHY, MAPPING

GOLOMBRERN»M.F. + MCGILL»G.E. (¢ LUNAR AKRD FLANE-
TARY INST., 3303 NASA ROAD 1 HRUSTON, TX
770S8 ): GRAREMNS, BASIN TECTONICSs AKD THE
MAXIMUM TOTAL EXFANSION OF THE #3itH
JOURNAL OF GEOFHYSICAL  RIZSEARCIt  vOL. 88
3563~-3578 (1983)

HABIBULLIN,SH.T. + RISVANOV,»X.G. { DEFT. OF
ASTRONOMY s UNIV, OF NAZTANy I3SR )
INDEFENDENT SELENOCENTRIC SYSTEM OF COORDI-
NATES BY LARGE-SCALE STAR-CALIBRAICI LUNAR
FHOTOGRAFHY
EARTH, MOON» AND FLANLTS vOL. 30r 1-19 (1984;

MCKIMLEYsJ.F. + TAYLOR,G.J. + KEIL K. +
MArM.-S. 4 SCHMITT,R.A. ¢ INST. OF METEORI-
TICSs UNIV. @OF NEW MEXICOs ALEURUCROUE: NKN
87131 )! AFOLLO 1é6: IMPACT MELT SHLETS, CON-
STRASTING NATURE OF THE CAYLEY FLAINS AND DES
CARTES MOUNTAINS, AND GEOLOGIC HISTORY
PROCEEDINGS OF THE FOURTEENTH LUNAR ARL FLANE-
TARY SCIENCE CONFERENCE» FART 2 _COURNAL OF GE-
OFHYSICAL RESEARCH. VOL. 89, SUFFLEMENT,

FAGES RS13-BS524 FEBRRUARY 15y 1984 (1984)

MULLERsA. ( ERDE~MOND FORSCHERGFIJFFEs INSTLTUI
FUR MINERALOGIEs UNIVERSIYAT MUNITERy» MUNSTER:
FRG »: FPALISA CATENA! SMAtL &QLCAND  CHAINS
IN THE WESTERN FART OF THE CENTRA!L HIGHLANDS
THE MOON AND THE FLANETS VOL. 28, 23-27
(1983)

MULLERsA., + BINDER»>A.E. ( ERIIE-MOND FORSCHER-
GRUFFEs INST. FUR MINERALCGIE» UNIVESITAT

HUNSTER, MUNSTER, FRG )¢ LINEAR CRATER
CHAINS: INDICATION OF A VOLCANIC ORIGIN

THE MOON AND THE FLANETS vOL. 28, 87 107
(1983)

SEEGER,C.DI'. # FOTTER»A.E. ( DEFT. 9F GEOLOGY
AND GEOGRAFHY, WESTERN KENTUCKY UNIY., BOWLING
GREEM», KY 42101 ! THE SKYLAR LUNAR MULT:S
FECTRAL SCANNER DATA
1CARUS VOL. 57, 241-250 (1984

SFAIN,DI. A LUNAR SAMFLER
ASTRONOMY VOL. 12(2) 35-38 (1784)

MOON, CHEMICAL COMPOSITION, PETROLOGY

dASUsA. + MCKAY,L.S. ¢ DEFT. OF 3E0LDY, EN
DIANA UNIV.: BLOOMINGTON, IN 47405 )3
FETROLOGIC COXMFARISONS OF CAYLEY AND DESTARTES
ON THE BRASIS OF AFCLLO 1é SOILS FROM STATIONG
4 ANDI 11
FROCEEDINGS OF THE FOURTESENTH LLUNAR AND FLANE
TARY SCIENCE CONFERENCE. FART ' JOURNAL OF (:C
OFHYSICAL RESEARCH, VOl. 89 CUFFLEMENT »
PAGES BS35-kGA1, FERRUARY 15, 1984 (1004

COMFSTON»W. + WILLIAMS,»Y.S. + MEYERsC. { RE-
SEARCH SCHOOL OF EARTH SCIENCES: AUSTRALIAN
NATIONAL UNIV., F,0.B. 4 CANBERRAs A.C.T.
2600 AUSTRALIA )i U-FB GEOCHRONOLOGY 0 JZIR-
CONS FROM LUNAR BRECCIA 73217 USING SENSITIVE
HIGH MASS-RESOLUTION ION MICROFKOREL
FROCEEDINGS OF THE FOURTEEN™H LUNAR AND FLANE-
TARY SCIENCE CONFERENCE: FART 2 JOURNAL Cf GE
OFHYSICAL RESEARCH: VOL.. 89y SUSFPLEMENE
FAGES BS525-534, FCRRUARY 1S« 1984 (1989)

EUGSTER~O0. + ERERHARDT,F, t GEISS».). +
GROGLER N, + JUNGCK M. + MEIER»F, h
MORGELI»M. + NIEDERER,F. { FHYSIKALISCHES

INSTITUT» UNIV. OF BRERNs SIDLCRSTRASSE S»
CH-3012, BRERN, SWITZERLANE )! COSMIC RAY CX
FOSURE HISTORIES OF AFOLLO 14, AFOLLO 15: AND
AFOLLO 16 ROCKS

FROCEEDINGS OF THE FOURTEENTH LUNAR AND FLANE
TARY SCIENCE CONFERENCE, FART 2 JOURNAL OF GE -
OFHYSICAL RESEARCH, VOL. 89, SUFFLEMENT,

FAGES R<98-B512, FEERRUARY 15, 1984 (1984)

FUJIMAKI»H. 4 TATSUMOTO:M. (¢ U.S. GEOLOGICA!
SURVEY», DENVER FEDERAL CENTERs, DENVER, C@
80225 )i LU-HF CONSTRAINTS ON THE EVOLUTIO#
OF LUNAR EASALTS
FROCEEDINGS OF THE FOURTEENTH LUNAR ANIt FLANE
TARY SCIENCE CONFERENCE, FART 2 JOURNAL OF GE-
OFHYSIC&AL RESEARCH: VOL. 89, SUFPLEMENT
FAGES B445-RA58s FEBRRUARY 15, 1984 (1984)
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MOON. CHEMICAL COMPOSITION., PETROLOGY (Continued)

JAMES,0.B, ( U.S. GEOLOGICAL SUEVEY, KRESTON.

VA 22092 )! LUNAR BASALTS AND HIBHLANIS ROCNS
GEOTIMES VOL. 28¢6) 27-28 (1983}

REIMOLD,W.U. + BORCHARDT/,R. {  INSTITUTE oF
MINERALOGYy CORRENSSTRASEE 24+, [-4400 MUNSTER»
FRG )! SUROFHITIC LITHOLOGIES IN KREFP-RICH
FOIKILITIC IMFACT MELT ROCKS FROM CAYLEY FLA-
INS, AFOLLO 16 - REMNANTS OF A VDLCANIC HIGH-
LANDII CRUST?

EARTH AND FLANETARY SCIENCE LETTERS VOL. &7
9-18 (1984)

ROSSs,J.E. + BASTINsJ.A. ¢ UNIV. OF CALIFORNIA
AT SAN DIEGO, LA JOLLAy CA 92093 )@
INTERFEROMETRIC STUDIES OF LUNAR GLOE:ULES
GEOFHYSICAL JOURNAL OF THE ROYAL ASTRONOMICAL
SOCIETY VOL. 76, 531-537 (1984)

SFANGLER,R.R + DELANO»J.W. (¢ TEFT. OF FARTH
A#ND SFACE SCIENCESs S.U.N.Y.» STONY BROOK, NY
11790 ) HISTORY OF THE AFULLO 1S5 YEL'.OW IM-
FACT GLASS AND SAMFLE 15426 ANII 15427
FROCEEDINGS OF THE FOURTEENTH LUMAF AND FLANE-
TARY SCIENCE CONFERENCE,» =ART 2 JOURNAL OF GE-
OFHYSICAL RESEARCH, VOL. 89, SUFFLEMENT,
FAGES BR478-R486» FEBRRUARY 1S, 1984 (1984)

SFANGLER/R.R + WARASILAsR, + DELANO,J.W. {
DEFT. OF EARTH AND SFACE SCIENCESs S.U.N.Y.»r
STONY RROOK, MY 11790 ): 39AR-40AR AGES FOR
THE AFOLLO 15 GREEN AND YELLOW VOLCANIC
GLASSES
FROCEEDINGS OF THE FOURTEENTH LUNAR AND FLANE-
TARY SCIENCE CONFERENCE: FART 2 JOURNAL Of GLC
OFHYSICAL RESEARCH, VOL. 89y SUFFLEMENT »
FAGES R487-K497 FERRUARY 15, 1984 (1984)

UNRUH»D.M. + STILLEs¥. 4 FATCHETT,F.J. + Va1l
SUMOTO, M. ( U.S. GEOLOGICAL SURVEYr DENVER
FEDERAL CENTER, DENVER, CO 80225 ): LU-HF ANP
SM-ND EVOLUTION ON LUNAR MARE BASALTS
FROCEEDINGS OF THE FOURTEENTH LUNAR ANDN FLANE-
TARY SCIENCE CONFERENCE, FART 2 JOURNAL OF &1
OFHYSICAL RESEARCH,» VOL. 89 SUFFLEMENT.
FAGES B459-R477,» FEBRRUARY 15, 1984 (1984"

MOON. OPTICAL & THERMAL PROPERTIES

HILRRECHT»H. + KUVELFRsG. (¢ INSTITUT FUR GEO-
LOGIE UND FALAONTOLOGIE, FREIE UNIVERSITAT AT
BERLIN, FRG ): OBSERVATIONS OF LUNAFK TRANSI
ENT FHENOMENA (LTF) IN 1972 AND 1973

EARTH; HMOONs, AMD FLANETS WwOL. 30, S53-61
(1984)

PLANE. CIT TO SEVER NET:

AKSNES/K. + FRANKLIN/F, +  MILLIS(R. +

RIRCHsF. + BLANCO,C. + CATALANO,S. + FIIRO-

NENs»J, ¢ UNIV., OF TROMSOr !<JELLERs» NORWAY ):
MUTUAL FHENOMENA OF THE GALILEAN AND SATURNIAN
SATELLITES IN 1973 AND 197971980

THE ASTRONOMICAL JOURNAL VOL. 89y 280 (1984

ALEXANDER,»J.K., { LAK. FOR EXTRATERRESTRIAL
FHYSICS,» NASA/GODDARD SFACE FLIGHT CENTER,
GREENBELT, MII 20771 )@ FLANETARY RAILII0O AS~
TRONOMY FROM VOYAGER
ADVANCES IN SFACE RESEARCH VvOL. 303> 17-24
(1983)

LPIB No. 38

ANDERSON,I'wL. ( SEISMOLOGICAL LAR.» CALIFORNIA
INST. OF TECH.» FASALIENA» CA 91125 J:! THC
EARTH AS A FLANET: F'ARALIIG#S AND F'ARALIOXES
SCIENCE VOL. 223, 347-3%5 (1984)

AFTs»J. + CARLETONs,N.F. + MACKAY,C.D. ( EARTH
AND SFACE SCIENCES DIV.» JET FROFULSION LAE.,
CALIFORNIA INST. OF TECH.» FASADENA, CA 91109
): METHANE ON TRITON ANI' FLUTO: NEW CCD
SFECTRA
THE ASTROFHYSICAL JOURNAL VOL. 270, 342-350
(1983)

RELL/F.M., METHANE ICE ON FLUTO AND TRITON
E0S; TRANSACTIONSs AMERICAN GEOFHYSICAL UNION
VoL. 64, 73 (1983

RRACEWELL,R.N. (¢ ELECTRICAL ENGINEERING DEFT.»
STANFORD UNIV.., STANFOIRDy CA 24305 )
INFRARED FLANETARY DETECTION ANIN COSMIC RAY
CERENKOV RADIATION
EARTH)» MOON» AND FLANETS %OL. 30y 75-77
(1984)

BUSSEsF.H. ( DEFT. OF EARTH AND SFACE SCI
ENCES» UNIV. OF CALIFORNIA. LOS ANGELES. CA
90024 ): RECENT DEVELOFMENTS IN THE [LIYNAMO
THEORY OF FLANETARY MAGNETISHM
ANNUAL REVIEWS OF EARTH AN FLANETARY SCIENCES
voL. 11, 241-268 (1982)

CINTALA»HM. ( NASA JOHNSON SFACE CENTERs HOUS-
TON,» TX 77058 )>: NEW INTEREST IN IMFACT SCI
ENCE
GEOTIMES VOL. 28(6) 19-20 (1983)

COLEsG.H.A. ( FHYSICS DEFT.», UNIV. OF HULL.»
HULLs HU67RXs» UK ): INTERIOR STRUCTURES OF
THE ICY SATELLITES AND OF FLUTO
QUARTERLY JOURNAL OF THE ROYAL ASTRONOMICAL
SOCIETY VOL. 25, 19-27 (1984)

CONWAYsR.R. ¢ E.D. HULRURT CENTER FOR SFACE
RESEARCH» NAVAL RESEARCH LAB., WASHINGTON DC
20375 ): MULTIFLE FLUORESCENT SCATTERING OF
N2 ULTRAVIOLET EMISSIONS IN THE ATHMOSFHERES OF
THE EARTH AND TITAN
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 88
4784-4792 (1983)

COOKsA.F. { HERZBERG INST. OF ASTROFHYSICS,
NATIONAL RESEARCH COUNCIL, OTTAWA» CANADA K1in
OR6 ): FLANETARY RINGS: 2-2/3 CENTURIES OF
NEARLY TOTAL IGNORANCEs 4 YEARS OF INFORMATION
EXFLOSION
ADVANCES IN SFACE RESEARCH vOL. 3(3» 83-86
(1983)

DAVIES,M.E. + ABALAKINsY.K. + LIESKEs+J.H. ¢
SEIDELMANN/F.K. + SINCLAIRsA.T. + SINZI,A.M.
+ SMITH,B,A. + TJUFLIN,Y.S. ¢ RANB CORF.,
1700 MAIN ST., SANTA HONICA» CA 90406 ):
REFORT OF THE IAU WORKING GROUF ON CARTOGRAFH-
IC COORDINATES AND ROTATIONAL ELEMENTS OF THE
FLANETS AND SATELLITES: 1982
CELESTIAL MECHANICS VOL. 29, 309-321 (1983)

DUKE/M.Bs ( NASA JOHNSON SFACE CENTERs HOUSTON,
TX 77058 ! FUTURE FLANETARY EXFLORATION
GEOTIMES VvOL. 28(é6) 16~17 11983)

ERERHART»J. ROCK AROUND THE SOLAR SYSTEM
SCIENCE NEWS VvOL. 125, 180-182 (1984)

ESHLEMAN,V.R., + BREAKWELL»J.V. ¢+ TYLER,G.L. +
MAROUF»E.A . ( CENTER FOR RADAR ASTRONOMY.,
STANDFORD UNIV.» STANFORD» CaA 94305 )
W-SHAFED OCCULTATION SIGNATURES: INFERENCE OF
ENTWINED PARTICLE ORRITS IN CHARGED FLANETARY
RINGLETS
ICARUS VOL. S4,

r

12-226 (1983)



LPIB No. 38

PLANETS. CITATIONS TO SEVERAL PLANETS (Continued}

FINK.J. + GAUL.T»D. + GREELEY,R. ( DEFT. OF
GEOLOGY» ARIZONA STATE UNIV., TEMFE, AZ 85281
){ THE EFFECT OF VISCOSITY AN IMPACT CRATER
ING AND FOSSIBLE AFFLICATION TO THE ICY SATEL
LITES OF SATURN AND JUFTTER
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 89,
417~423 (1984)

FRENCH#L.M. + VEVERKA»J., ( LAB. FOR FLANETARY
STUDIES, CORNELL UNIV.» TITHACAs» NY 14853 ):
LIMB DARKENING OF METEORITES AND ASTEROIDS

ICARUS VOL. 354y 38-47 (1983)

GILLETT,S.L. FPOSSIBLE FLANETS: FPART 1
ASTRONOMY VOL. 1271) 86-71 (1984}

GILLETT,»S.L. FOSSIBLE FLANETS; FART II
ASTRONOMY VOL. 12(2) 66-71 (1984)

GREELY»*R. + WILLIAMS,S. + WLIITE-RB.R. + FOL -
LACK»J. + MARSHALL»J. + KRINSLEY.DL. { FLAN=
ETARY GEOLGGY GROUF, DEFT. OF GEOLOGYs, ARIZO
NA STATE UNIV., TEMPE: A7 85287 ): AERRASION
BY AEOLIAN FARTICLES: EARTH AND MARS
NASA-CR-3788, NSG-2284, NLC2-60. MARCH 1984,
FF, S50 (1984)

HEAD,.l W, ( DEPT. OF GEOLOGICAL SCIENCES»
BROWN UINV., FROVIDENCE» RI 02912 ).
SIGNIFICANT ACHIEVEMENTS IN THE PLANETARY GE
OLOGY FROGRAM, 1982
NASA-CR-3782. MARCH 1984. FF. 38 (1954)

HINSOH,D.H. BEYOND FLUTO
SPACEFLIGHT VOL. 25: 146-143 (1983)

HOLT:+H.E. ( FLANETARY GEOLOGY FROGRAM» OFFICE
OF SFPACE SCIENCE AND AFFLILATIONS,» SOLAR SYS-
TEM EXFLORATION DIV., WASHINGTON» LC 20546 )t
REFORTS OF FPLANETARY GEOLOGY FROGRAM - 1993
NASA-THM-862464, AFRIL 1984, FF. 376 11984

HOLZAFFEL)W.B. + SEILERsB. + NICOL»M. ( DE®T.
OF CHEMISTRY AND BIOCHEMISTRY, UNIV. @F CALI-
FORNIAs LOS ANGELES, CA 90024 ) EtFECT OF
FRESSURE ON INFRARED-SFECTRA OF ICE VI{
FPROCEEDINGS OF THE FOURTEENTH LUNAR AND Pl ANE-
TARY SCIENCE CONFERENCE» FART 2 JOURNAL OF GE-
OFHYSICAL RESEARCH: VOL. 89, SUFPLEMENT »
FAGES B707-B710, FEBRUARY 15, 1984 (1984)

HUNT»G.E,» ( ATMOSFHERIC FHYSICS GRGUF, IMPERIAL
COLLEGEs» LONDON SW? 2AZ, ENGLAND ):! VOYAGER
TO JUFITER AND SATURN:! THE JOURNEY OF A LIFE-
TIME - II
JOURNAL OF THE BRITISH ASTRONOMICAL ASSOCIA-

TION VOL. 93, 105-110 (1983)

HUNT,»G.E. ( LAB. FOR FLANETARY ATMOSFHERES:,
UNIVERSITY COLLEGE LONDON> LONDON WC1E 6BT,» UK
){ THE ATMOSFHERES OF THE OUTER FLANETS
ANNUAL REVIEWS OF EARTH AND FLANETARY SCIENCES
VOL. 11r 415-459 ¢1983)

KAULAs»W.M., ¢ DEFT. OF EARTH AND SFACE SCI-
ENCESsy UNIV., OF CALIFPRNYAs LOS ANGELESs CA
90024 )% TECTONIC CONTRASTS BETWEEN VENUS AND
THE EARTH
GEOFHYSICAL RESEARCH LETTERS VOL. 11, 35-37
(1984)

KIVELSONsM.G. + BEHANNON:K.W. + CRAVENMNS,T.E.
+ DE FPATER,I. + JOHNSO#,»T.V. + MASURSKY,H.
+ MATSON,D:.L. + SOUTHWOOD DI J. +
VASYLIUNASi V.M. ( UNIV. OF CALIFORNIA,» LOS

ANGELESy CA 90024 ): THE GIANT FPLANETS AND
THEIR SATELLITES! REFORT ON THE COSFAR SYMFO-
SIUMs OTTAWA» CANADA, MAY 18-21¢ 1982

ADVANCES IN SPACE RESEARCH vOL. 3(3) S-14
(19€3)
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LAMBERT~-F, + MACKINNON,I.D.R. { NASA JOHNSON
SPACE CENTERs HOUSTON, TX 77058 ):! MICAS IN
EXPERIMENTALLY SHOCKED GNEISS
FROCEEDINGS OF THE FOURTEENTH LUNAR AND FLANE-
TARY SCIENCE CONFERENCE» FART 2 JOURNAL OF GE-
OFHYSICAL RESEARCH, VOL. 89, SUFFLEMENT
FAGES B685-B699+» FEBRUARY 15, 1984 (1984)

LE QUEAU,D. + FELLAT,R, + ROUX»A. ( CENTRE DE
FHYSIQUE THEORIQUE DE L’ ECOLE FOLYTECHNIQUE,
FLATEAU DE FALAISEAU, 91128 FALAISEAUs FRANCE
){ THEORY OF PLANETARY RADIO-EMISSIONS

ADVANCES IN SFACE RESEARCH voOL. 3(3) 25-29
(1983)

LELIWA-KOFPYSTYNSKI»J. + TANIGUCHI»T. +
KONDO K. + SAWAOKAsA. ( RESEARCH LAB. 0F

ENGINEERING MATERIAL®, TOKYO INST. OF TECH.»
A259 NAGATSUTA, MIDORI» YOKOHAMA 227, JAFAN ):
STICKING IN MODERATE VELOCITY OBLIQUE IMFACT:
AFFLICATION TO FLANETOLOGY

ICARUS VOL. 57, 280-293 (1984)

MATSUI»T. + WAZAsT. ( GEOFHYSICAL INST.,» FA-
CULTY OF SCIENCE» UNIV. 0OF TOKYO, HONGO:s
TOKYO 113, JAFAN ): TDESTRUCTION OF KOCKS RY
LOW VELOCITY IMFACT AND ITS IMFLICATIONS FOR
ACCRETION AND FRAGMENTATION FROCESSES OF FLAN
ETESIMALS
FROCEEDINGS OF THE FOURTEENTH LUNAR ANIF FLANE-
TARY SCIENCE CONFERENCE, FART 2 JOURNAL Of GE-
OFHYSICAL RESEARCH, VOL. 89, SUFFLEMENT,
PAGES BBR700-B706, FEBRRUARY 15, 1984 (1984)

MAYR)H.G. + HARRIS»I. ( LAB. FOR FLANETARY

ATKOSFHERES: GODDRRD &PACE FLIGHT CENTEFR:,
GREENBELT MD 20771 ): QUASI-AXISYMMETRIC CIR
CULATION AND SUFERROTATION IN FLANETARY ATMOS
FHERES
ASTRONOMY AND ASTNOFHYSICS VOL. 121, 124-136
(1983)

MCKINNONsW.B. ¢ DEFT. OF £ARTH AND F'LANETARY
SCIENCES» WASHINGTON UNIV.: ST. LOVIS+: MO

43130 ) FLANETS AND RINGS OF ICE
GEOTIMES ¥OL. Z8(64) 28-39 11933}

MCNUTT:R.L.JR. <« CENTER FOR SPACE KEStARCH AND
DEFT. OF PHYSICS, MIT, CAMBRIINODEs MA 02139 ):
FORCE BRALAMCE IN THE MAGNETOSFHERES OF JUFITER

AND SATURN
ADVANCES IN SFARCE RESEARCH vOL. 3(3) 55-58
(1983)

MILLWANsF.2., ( NATIONAL RESEARCH COUNCIL OF CA-
NAFA )! NAMES ON OTHER WORLDS
SKY AND TELESCOFE VOL. 67(1) 22-27 (1984)

KMORFILL»G.E. ( MAX-FLANCK-INSTITUT FUR FHYSIK
UNI  ASTROFPHYSIK, INSTITUT FUR EXTRATERKES-

TRISCHE FHYSIK, 8046 GARCHING » FRG 194
ELECTROMAGNETIC EFFECTS ON FLANETARY RINGS
ADVANCES IN 3FPACE RESEARCH VOL. 3(3) 87-94
(1983)

IMORGANsF. ¢ LUNAR AHD FLANETARY INST., 3303
NASA ROAB 1r HOUSTON, TX 77058 }I VENUSIAN
TOFOGRAFHY, GEOCHEMISTRY
GEOTIMES VOL. 28(6) 24-25 (1983)

MORRISONsD. + HINNERSyN,W. ( UNIV: OF HAWAII,

12444 DOLE ST., HONOLULU, HI 96822 ):! A FPRO-
GRAM FOR FLANETARY EXFLORATION
SCIENCE VOL. 220, S61-567 (19E3)

NAKAGAWA», Y, + HAYASHI,C. + NAKAZAWArK. (
DEFT. OF FPHYSICS, KYOTO UNIV., KYOTO 606,
TOKYO 113, JAPAN ): ACCUMULATION CF FLARETES-
IMALS IN THE SOLAR NEBULA
ICARUS VvOL. S4, 361-376 (1983)
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PLANETS. CITATIONS TO SEVERAL PLANETS (Contlinued)

STEVENSONsDi. J. + SFOHN:T. + SIHUPRIRT,G. {
. DIV, OF FEEDLOGICAL AND FLANETARY SCIENCE35e
NOKAMURA,N,  + TATSUMQTO-M, 4 LUDWIAL LR, CALIFORNIA INST. OF TECH.. PASADENA. CA 1135
u.Ss. GEOLOGICAL  SURVEY.  IENUVER  FEDCRAL Y:  MAGMETISM ANII THERMAL EVOLUIION OF THE
CENTER, DENVERs 12D 802'25 ;i AFF ICARILITY CF TERRESTRIAL FLANETS
LA CE SYSTEMICS TO FLANETARY SAMFLFS ICARUS UOL. $4; 466-489 ¢1983)
PROCEEDINGS OF THE FOURTEENTH LUNAE AND T'LANE-
TARY SCIENCE CONFERENCE, PART 2 JOURNAL OF GE- WILLIAMS M.A. + KRIDERs,E.F. + HUNTEN,D.M., !
OFHYSICAL RESE4RCH, vYOL. 89,  SUFFLEMENI. INST.  OF ATMOSPHERIC PHYSICS, UNIV. OF ARI-
PAGES R438-KA444, FERRUARY 1Ss 1784 (1984) 20t4A,  TUCSOM, A7 85721 )8 FLANE [ ARY
LIGETHMING: EARTH, JUFITERs, AND VENUS
MISENSON/F ., + APT... + GOOnY R, ' REVIEWS OF GEOFHYSICS AND SPACE PHYSICS vOl .
FAPALIOLIOS:C. ( CENTER FOR EARTH AND FLANE - 21. 892-902 (1983)
TARY FHYSICSs; HARVARD UNIY,, CAMBRIDGE: M#
02138 !  SFPFCKLE IMAGING FOR PLAMETARY RE WILSONsL. + HEAD,J.W. ( DLEPT. OF GEOLI}GICAL
SE\ARCH SCIENCESy BRROWN UNIY., PROUIDENCEs RI 02912 »:
ICARUS VOL. S35 465-478 11983) /v COMPARISON OF VOLCANIC ERUPTION PROCESSES &N
i EARTH; MOON, MARS. IO AND VENUS
OKENsT. ( DEFT. OF EARTH ANl SFACE SCIENCES. NATURE VOL. 302 643-669 (1983)
S.U.N.Y., STONY EROOK, NY 11794 >! LIFE AS A

FLANETARY FHENOMENON
FARTH OR1ENTED AFFLICATION OF SFACE TECHNOLOGY

VoL, 45 31-38 (1984) JUPITER
FARRKINSEN:;R.C. MANNED FLANETARY MISSIONS? RBAKERsD.N. % ZWICKLsR.D. + CARBARY J.F. +
SPACEFLIGHT VOL. 24, 50-52 (1984) KRIMIGIS;3.H, + LEFPINGsR.FP. 4 LOS ALAMOS
NATIONAL LAK.s LOS ALAMOS; N¥  8§754¢ P
FHINNEY-W.C. ¢ NASA JOHNSON SPACE CENTER:. HOLUS- ENERGETIC ION ACCELLERATION AND TRANSPOKT In
TONs TX 27058 ): PLANETARY EVOLUTION DERATED THE UFSTREA# REGION OF JUPITER: VOYAGER 1 AND

GEOTIMES VOL. 28(4) 34-35 (1983) 2
ADVANCES IN SPACE RESEARCH vOL. 3(3) 77-90

PODOLAK M. + REYNOLDS+R.T. ¢ NEFT. OF GEnPhY- (1983)
SICS AND FPLANETARY SCIENCESs TEL-AVIV UN1V.,
TEL AVIV, ISRAEL69978 )>: CONSISTENCY TESTS OF REZARDsR. + RALUTEAUsJ.P. 4 MARTENsA. ( LAFO~
COSMOGONIC THEORIES FROM MODELS OF UKANUS AND RATOIRE D‘ASTRONOMIE INFRAROUGE, DR3ERVATOIRE
NEFTUNE DE MEUDON, 92190 MEUDON, FRANCE )@ STuUDY ©DF
ICARUS VOL. 57, 102-111 (1984) THE DEEF CLOUD STRUCTURE IN THE EQUATORIAL RE-
GION OF JUFITER FROM VOYAGER INFRARED AND VI-
PODOSEK:F.A. ( DEPY. OF EARTH AND PLANLTARY SIBLE DATA
SCIENCES: WASHINGTON UNIV.. ST, LOUIS, MO ICARUS VOL. 5S4y 434-455 (1983)
63130 ): IRRADIATION: MEASUREMENT OF TI®E
GEOTIMES VOL. 28(6) 17-19 (1983) RROWNIR.A. ( SPACE TELESCOFE SCIENCE INST.
HOMEWOOD  CAMFUS) BALTIMORE, MD 21218 ):
REINLEITNERsL.A. + KURTHW,S. + GURNETT,D.A. ORSERVED DEFARTURE OF THE I0 FLASMA TORUS FROM
¢ QDEPT. OF PHYSICS ANl ASTRONOMY, UNIV. OF RIGID COROTATION WITH JUPITER
I0WAs IOWA CITY, IA 52242 )1 CHORUS-RELATED THE ASTROPHYSICA!. JOURNAL VOL. 268, LA47-LSO
ELECTROSTATIC BURSTS AT JUPITER AND SATUSN (1983)
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 89,
75-83 (1984) CASACCHIAYR. + STROM/R.G. ( ISA-REPARTO DI

FLANETOLOGIA >: GEOLOGIC EVOLUTION OF GALILEO

SCHEMFFsW.V. + SMITH)W.H. { MCDONNELL CENTER REGIO, GANYMEDE

FOR THE SFACE SCIENCES; WASHINGTON UNIV.s ST. PROCEEDINGS OF THE FOURTEENTH LUNAR AND PLANE-
LOUIS, MO 63130 )¢ HIGH RESOLUTION OBRSERVA- TARY SCIENCE CONFERENCE,» FART 2 JOURNAL OF GE-
TIONS OF LINEAR FOLARIZATION OF THE 6818.8 OPHYSICAL RESEARCH, vOL. 89, SUFPFLEMENT »
ANGSTROM FEATURE OF METHANE ¢'OR URANUS AND SA- FPAGES R419~PR428, FEBRUARY 15, 1984 (1984)
TURN
ICARUS VOL., S7, 228-230 {1984) CHENGsA.F. + MACLENNANsC.G. + LANZEROTTI«L.J,
+ FPAONESSAYM.T. + ARMSTRONG,T.F. ( BELL LA"
SIMONsJ.L. (¢ SERVICE DE MECANIQUE CELESTE DU RORATORIES, MURRAY HILL» NJ 07974 )
BUREAU DES LONGITUDESsy EQUIFE [E RECHERCHE AS- ENERGETIC ION LOSSES NEAR I0‘S ORBIT
SOCIEE AU CNRSy 77 AVENUE DENFERT-ROCHEREAU, JOURNAL OF GEOFPHYSICAL RESEARCH VoOL. 88,
F-75014 PARIS» FRANCE ) ¢FR?THEORY FOR THE 39346-3944 (1983)
MOTION OF THE FOUR LARGE FLANETS. THE SOLU-
TION TOF82 CONRATH/B.J. + GIERASCHsP.J. ( LAB. FOR EX~
ASTRONDMY AND ‘ASTROFHYSICS VOL. 120, 197-202 TRATERRESTRIAL PHYSICSs, GODDARD SPACE FLIGHT
(1983) CENTER, GREENBELT, MD 20771 ): GLOPAL VARIA
TION OF THE FARA HYDROGEN FRACTION 1IN
SMITHsD.H. + BASTINsJ:A. ¢ DEFT. OF FPHYSICS, JUPITER’S ATMOSPHERE AND IMPLICATIONS FOR DY=
QUEEN MARY COLLEGE, LONDONs ENGLAND 1t NAMICS ON THE OUTER FPLANETS
PLANETARY RELAXATION WITH SPATIALLY- AND TEM- ICARUS VOL. 57, 184-204 (1984)
FPORARILY~-DEFENDENT VISCOSITY
THE MOON AND THE PLANETS VOL. 28, 1-9 (1983) CONSOLMAGNOsG.J. LORENTZ FORCES ON THE DUST 1IN
JUFITER’S RING
SPUDISsF.D. ( U.S. GEOLOGICAL SURVEYs FLAG- JOURNAL OF GEOPHYSICAL RESEARCH vOL. 88
STAFF» AZ 86001 ): MODELING MARS: MOON SUR= 607-5612 (1983)
FACES
GEOTIMES vOL. 28(6) 22-24 (1983) BE FPATER»I. ( LUNAR AND FLANETARY LAR.» UNIV.

OF ARIZONAs» TUCSONs, AZ 85721 )! SYNCHROTRON
RADIATION AS A FRORE OF THE INNER MAGNETOS-
FHERE OF JUFITER

ADVANCES IN SFACE RESEARCH VOL. 3(3) 31-37
(1983)
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JOHNSON»R.E: + GARRETT»J.W., + BORING»J.W. +
JUPITER (Continued) BARTONsL.A. + BROWN:W.L. ( DEPT, OF NUCLEAR
o ENGINEERING AND ENGIREERING PHYSICS, UNIV. OF
VIRGINIA» CHARLOTTESVILLE VA 22901 )

DE PATERs»I., + BROWNsR.A. + DICKELsJ.R. ¢ EROSION AND MODEFICATION OF SO2 ICE BY BOM-
LUNAR AND PLANETARY LABR.»; UNIV. OF ARIZONA» BARDMENT OF THE SURFACE OF I0
TUCSONs AZ 85721 ): VLA OBSERVATIONS OF THE PROCEEDINGS OF THE FOURTEEMTH LUNAR AND PLANE-
GALILEAN SATELLITES TARY SCIENCE CONFERENCEs FRRT 2 JOURNAL OF GE-
ICARUS VOL. S7» 93-101 (1984) OPHYSICAL RESEARCHs VOL. 895y  SUPPLEMENT,
PAGES B711-R71S+ FEBRUARY 1S: 1984 (1984)
DURRANCEsS.T. + FELDMAN,P.D., + WEAVERsH.A. <
DEPT. OF PHYSICSs; JOHNS HOPKINS UNIV., BALTI- KAYE+J.A. + STROBEL¢D.F. { WNAVAL RESEARCH
MOREs MD 21218 )! ROCKET DETECTION OF ULTRA- LAR.y» WASHINGTOM: FC 20375 ): HCN FORMATION
VIOLET EMISSION FROM NEUTRAL OXYGEN ANII SULFUR OF JUPITER: THE COUPLED PHOTOCHEMISTRY OF AM-
IN THE I0 TORUS MONIA AND ACETYLENE
THE ASTROFHYSICAL JOURNAL VOL. 2675 L125-L129 ICARUS VOL. 5S4y 417-433 (1983)
(1983)
KHOSArFP.N. + AHMADsL. + AHMADsH.H. ¢ DEPT,
EVIATARsA. + MEKLERsY. ¢ DEFT. OF GEOFHYSICS OF PHYSICS+: REGIONAL ENGINEERING COLLEGEs SRI-
AND FLANETARY SCIENCES» TEL-AVIV UNIV., NAGARy KASHMIRs IHDIA )! EFFECT OF FARALLEL
RAMAT-AVIV, TEL-AVIV, ISRAEL )! APERIORIC ION ELECTRIC FIELDS OM WHISTLER RODE WAVES IN JU
TEMPERATURE VARIATIONS IN THE 10 PLASHA TORUS PITER’S HAGNETOSFHERE
JOURNAL OF GEOPHYSICAL RESARCH VOL. 89, JOURNAL OF GEOFHYSICS VOL. S4s 123-124 (1984)
1496-1500 (1984)
MAEDAsK., + CARRsT.D. { DEPT. OF FHYSICS,
GALEEVsA.A. + CHABIBRACHMANOV,I.CH. ( SPACE HYOGO COLLEGE OF MEDICINE, NISHINOMIYA, HYDGO
RESEARCH INST. OF ACADEMY OF SCIENCES OF 663y JAPAN ): BEA® STRUCTURE OF JUPITER’S DE-
USSRy 117810 MOSCOWs USSR )¢ ORIGIN AND ENER- CAHETRIC RADIATION
GETICS OF THE I0 PLASHMA TORUS NATURE VOL. 3085 166-169 (1984)
ADVANCES IN SPACE RESEARCH VOL. (3) 71-75
(f983) s SPACE RESE 363 - MATSONsD.L. + NASHsD.B, ( EARTH AND SFACE SCI-
ENCE DIV., JET PROPULSION LAB., CALIFORNIA
GEHRELSsN. + STONEsE.C. ( CALIFORNIA INST. OF INST, OF TECH., PASADENA, CA 91109 )i I10°S
e e T s e e e s ATHOSPHERE: PRESSURE CONTROL BY REGOLITH COLD
OXYGEN AND SULFUR IONS IN THE JOVIAN HMAGNETGS- TRAPFING AND SURFACE VENTING
PHERE AND THEIR CONTRIBUTION TO THE AURORAL JOURNAL OF GEOFHYSICAL RESEARCH VvOL. 88,
e 4771-4783 (1983)
JOURNG U7 e AANVERGLL, - EEERGE) Cllle Gl MENIETTI,J.D. 4+ GREENsJ:L. + GULKIS,S. +
$537-5550 (1983)
SIXsF, ( SOUTHWEST  RESEARCH INST, )i
GOERTZsC.K. ( MAX-PLANCK-INSTITUT FUR AERONOH-- THREE-DIMENSIONAL RAY TRACING OF THE JOVIAN
1E, KATLENBURG-LINDAU 3, FRG ): THE HAGNETOSFHERE IN THE LOW-FREQUENCY RANGE
I0-EONTROL OF JUPITER‘S DECAMETRIC RADIATION: HOURNATSOR T SEOFHADICAL = RESEARCH SVaL g 834
THE ALFVEN WAVE MODEL RIS DA
ADVANCES IN SPACE RESEARCH vOL.  3(3) 359-70 NASH)D.B. ( JET PROPULSION LAB.,» CALIFORNIA
(1983) INST. OF TECH.s PASADENA: CA 91109 ): 10’
GOERTZsC.K, + IPs;W.-H. ( MAX-FLANCK-INSTITUT A-HICRON BAND AND THE ROLE OF ADSORBED 502

sS4t 511-52
FUR AERONOMIEs, 3411 KATLENBURG-LINDAU 3, FRG ICARUS VOLy  S4p :511-523 (1983)

)! A DAWN-TO-DUSK ELECTRIC FJEL® IN THE JOVI-

READ¢FP.L. + HIDEtR. ( GEOPHYSICAL FLUID DYNAM-
AN HAGNETOSFHERE
\ o ICS LAB.» METEOROLOGICAL OFFICE; BRACKNELL
T%%ZEI“R* ANDESERBESSCIENCE WOL32r 17 5268 BERKSHIRE RG12 2S7, UK )! AN ISOLATER BAROC-
LINIC EDDY AS A LABORATORY ANALOGUE OF THE
GRZEDZIELSKI»S. + HACEK,W. { SPACE RESEARCH GREAT RED SFOT ON JUPITER
CENTER) POLISH ACADEMY OF SCIENCES, BRDONA 21, NATURE VOL. 308, 45-48 (1984)
FL-01 237, WARSAW; FOLAND >: COMMENT OF THE
OBSERVED PLASMA BENSITIES IN JUPITER’S DISTANT Ll I SUUER LA 2 L L G L CL SR T L
HAGNETOTAIL (WAKE): A FOSSIBLE EXPLANATION REAU DES LONGITULES, 77 AVENUE
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 89« DENFERT-ROCHEREAU: 75014 FARIS, FRANCE )@

(FR)JUFITER’S SATELLITES J VI AND J VII.

2369-2370 (1984)
EFHEHERIDES FOR THE YEARS 1981 TO 1990

e n — 2
GEOLOGICAL SCIENCESs BROWN UNIV,s, PROVIDENCE: Vilbo - Hein EEse g b

RI 02912 »! FPATTERNS OF FRACTURE AND TIDAL
STRESSES ON £UROPA ROESLERsF.L. + SCHERBsF. + OLIVERSENsR.J. (

- FPHYSICS DEPT.¢ UNIV. OF WISCONSIN» MADISON,
ICARUS VgL, S53s 415-430 (1983) WI S3706 )% FPERIODIC INTENSITY VARIATION IN

HOWELL»R.R. + CRUIKSHANKsD.P. + FANALEsF.P. ( CSITI]1 9531A EHISSION FROM THE JUPITER FLASHA
INST.  FOR ASTRONOMY, UNIV. OF HAWAII, HONO- IORUS
LULU, HI 96822 )i SULFUR DIOXIDE ON I0: GEOPHYSICAL RESEARCH LETTERS VOL. 11, 128-130
SPATIAL DISTRIBUTION AND FHYSICAL STATE (1984)

s -92
LCARUSIVAES Qs 855921 £909) SIMONELLI,D.P, ¢ LAB. FOR PLANETARY STUDIES,

HUBBARN)W.B. 4 HOREDTsG.P, ( LUNAR AND PLANE- CORNELL UNIV.r ITHACAs NY 14853 ): AMALTHEA:
WE N el s S INPLICATIONS OF THE TEMPERATURE OBSERVED BY
. . 4 - “~
) COMPUTATION OF JUPITER INTERIOR MODELS VOYAGER -

-
FROH GRAVITATIONAL INVERSION THEORY MEARDS Walko k. HR=edd (Aot

MEEEDES YOk  ©Q0 456=0ES LY SINTONsW.H. + LINDWALL:D. + CHEIGH:F., + TIT-

TEMORE:W.C. ( INST. FOR ASTRONOMY, UHIV. OF
HAWAII, HONOLULU, HI 96822 ) 103 THE
NEAR-INFRARED MONITORING FROGRAMs, 1979-1981
ICARUS vOL. 54, 133-157 (1983)



Page 24 LPIB No. 38

JUPITER (Continued) =

SKINNER»T.E. + UURRANCE:S.?- o FELDHANvP.q. + MOOREsF. ¢ FARTHINGS) WEST STREET, SELSEYs, WEST
MOOSsH. W, ( DEFT. OF FHYSICSs JOHNS HOFKINS SUSSEX, ENGLAND ) MERCURYs THE INNERMOST
UNIV., PMALTIMORE, MD 21218 )@ IUE OKSERVA- FLANET
TIONS OF LONGITUDINAL AND TEMFORAL VARIATIONS JOURNAL OF THE BRITISH ASTRONOMICAL ASSOCIA-
IN THE JOVIAN AURORAL EMISSION TION VOL. 93y 124-126 (1983)
THE ASTROPHYSICAL JOURNAL VOL. 278y 441-448
(1984) THOMAS,F.G. + MASSONsF. ( LARORATOIRE DE GEO-

TARIGs»G.F. + ARMSTRONG,T.F. + COLLISON:T.H. ¢ LOGIE D'YNAMIQUE INTERNE, BATIMENT 509, UNJVER
SITE FARIS-SUD 91405 ORSAY CEDEXs FRANCE )@

DEFT. OF FHYSICS AND ASTRONOMY, UNIV., OF . 5
KANSASy» LAWRENCEs, KS 66045 )! VOYAGER 2 OBN- L??LU#hE HEE%LUTIUN OFSR HERCUR Y Bl Ak L)

SERVATIONS OF ENERGETIC FARTICLE VARIATIONS IN . -
THE GANYMEDE WAKE REGION: A FOSSIBLE ACCELER- LGS GRS Silka 8o gems (@
ATION MECHANISH

JOURNAL OF GEOFHYSICAL RESEARCH VOL. 88,

5551-5563 (1983)

NEPTUNE
WOLFFsR.S. + MENDISsDI.A. ( SFACE FHYSICS SEC- -
TIONs JET FROFULSION LABR.s CALIFORNIA INST.
OF TECH.s» FASADENA, CA 91109 ): ON THE NATURE BANFIsV. ( OSSERVATORIO ASTRONOMICOs DI TORIND,
OF THE INTERACTION OF THE JOVIAN MAGNETOSFHERE FINO TORINESE, ITALY »: FUTURE LIYNAMICAL EVD
WITH THE ICY GALILEAN SATELLITES LUTION OF THE NEFTUNE-TRITON SYSTEM. A NEW
JOURNAL OF GEOFHYSICAL RESEARCH vOL. 88, SYNTHETIC METHOD {if ANALYSIS
4749-4769 (1983) EARTHs MOONs AND FLANETS VOL. 30, 43-57
(1984)
ZUBERsM.T. + FARMENTIER,E.M. ( DEFT. OF GEO--
LOGICAL SCIENCESs BROWN UNIV., FROVIDENCEs RI
02912 ): LITHOSFHERIC STRESSES DIUE TO RADIO-
GENIC HEATING OF AN ICE-SILICATE FLANETARY PLUTO
BPODY: IMPFLICATIONS FOR GANYMEDE’S TECTONIC
EVOLUTION STERNsS.A. + TRAFTONsL. ( LAFt. FOk ATHMOSFHER-
FROCEEDINGS OF THE FOURTEENTH LUNAR AND FLANE- IC AND SPACE FHYSICS: UNIY. OF COLORALDO-
TARY SCIENCE CONFERENCEs FART 2 JOURNAL OF GE- ROULDIERs CO 80309 1: CONSTRAINTS ON RULK COM-
OFHYSICAL RESEARCH. VOL. 89 SUFFLEMENT FOSITIONs SFAS(INAL VARIATIONs AND Gl OBAL DY-
FAGES R429-437, FEBRRUARY 1S5, 1984 (1784) NAMICS OF FLUTO’S ATMSOFHERE
ICARUS VOL. S7, 231-240 (1984)
MARS
SATURN
DOLLFUSsA. + ERISAWAsS. + RBOWELLsE. ¢ OBSER~ e
VATOIRE DE FARISs, F-92195 MEUDONs, FRANCE ): ALFVEN:H. + (MENEIS,D.A. ( DEF'T. OF CLECTRICAL
FOLARIMETRIC ANAYLSIS OF THE MARTIAN DUST ENGINFERING AND COMFUTER SCIKNCES, UNIV. OF
STORMS AND CLJUDS IN 1571 CALIFDRNIA,y SAN LIIEGOs LA JOLLA» CA 9¥2093
ASTRONOHY AND ASTROFHYSICS vOt. 131, 123-13¢ FLASMA EFFECTS IN THE FORMATION, EVOLUTION AND
(1984) FRESENT CONFIGURATION OF THt SATURNIAN RING
) SYSTEM
JANLE,F. € INST.  FUR GEOFHYSIN UER UNIV. ALIVANCES IN SFACE RESEARCH VOL. 3(I) 95-104
KIELs FRG )% BOUGUER GRAVITY FROFILES ACROSS (1983)
THE HIGHLAND-LOWLAND FESCARFMENT NN MARS
THE MOON ANOI THE FLANETS VOL. 28 55-6/ &LLISONsM. 4+ STONEsF.H. ( NASA GOUDARD SFACE
(1983) FLIGHT CENTERs INST. FOR SFACE STURIES, 2880

RROADIWAY»s NEW YORK. NY 10025 ):! SATURN METED

Ui’ 70 7 ligligoglo UGBV s (ALl g ROLOGY: A DIAGNOSTIC ASSESSMENT OF THIN-LAYER

DER UNIVERSITAT KIEL. ©®8-2300 KXIEL: FRG )3 CONFIGURATIONS FOR THE ZONAL FLOW
INVESTIGATION OF THE ISOSTATIC STATE OF THE ICARUS VOL. S4y 296-2958 (1993
ELYSIUM DOME ON MARS B8Y GRAVITY MOLIELS
FHYSICS OF THE LARTH ANI FLANETARY INTERIORS EARONsR.L. + EL1IOTs»J.L. < DEFT. OF EARTH AND
voL. 32, 132-145 (1983) FLANETARY SCIENCES» M1V, CAMERINGE. Ma 92139
)! A CCDI IMAGER SEARCH FOR FISSIKLE MATERIAL
LUCCHITTA,R.K. ( U.S. GEOLOGICAL SUR'EY: FLAG- ORMITING SATURN RETWEEN 10 AND 44 SAIURMIAN
STAFFs, AZ 86001 ) ICE ANL DEBRRIS IN THE RALII I
FRETTED TERRAINs MARS THE ASTRONOMICAL JOURNAL  VOL. 8%, ShHT-H54
FROCEEDINGS OF THE FOURTEENTH LUNAR ANU “LANE- (1983)
TARY SCIENCE CONFERENCEs FART 2 JOIURNAL OF GE-
WALNGHERE  REDEGRED Wb @90 Gl P PURNS,J.A. + SHOWALTERsM.R., | CUZZI.J.N. +
FAGFS B409-K418, FFERUARY 15, 1784 (19834) DURISENsR.H. (  CORNELL UNIV.. 1THACAs» NY
MOORE , P ¢ FAR 14853 ):! SATURN‘S ELECTROSTATIC DIECIHARGES:
"USSE; .THINGS: WEST STREET, SFLSZY, WES) COUL® LIGHTNINMNG KE THE CAUSF?
] » UK )! THE MAFFING OF MARS ICARUS vOL. $S4y 280-295 (1981
JOURNAL OF THE RRITISH ASTRONOMICAL ASSHLIA-
TION VOL. 94(2) 45-54 (1984) CHENsR.H. ¢ CENTER #OR ItAD¥E ASTRONOMYs STAN-
FORD UNIV.sy STANFORL, CA $4205 )t SATURN'S
THOMA o
HARi;:N (IzggsELL UNIV., ITHACAs NY 14853 ): IONOSFHERE: A CORONA OF ICE FARTICLESY
CRATER SFLOTCHES: e 5 = L = uoL. -q ., Ry
HORFHOLOGY, AND COLORS ES OCCIJIRANCE » ITEB??ON ANl THE FLANETZ vOL s} 37 -0

ICARUS vOL. S7, 205-227 (1984)
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SATURN (Continued)

COOFER+J.F. ( ENRICO FERMI INST. ANB DEPT. OF
FHYSICSs UNIV., OF CHICAGO», CHICAGO» 1L 60637
)i NUCLEAR CASCADES IN SATURN’S RINGS:
COSMIC RAY ALBEDO NEUTRON DECAY AND ORIGINS OF
TRAFFED FROTONS IN THE INNER MAGNETOSFHERE
JOURNAL OF GEOFHYSICAL RESEARCH WVOL. 88,

3945-3954 (1983)

DE FATERsI. + DICKELsJ.R. ( LUNAR AND FLANETA-
RY LABs»» UNIV. OF ARIZONA, TUCSON, AZ 85721
¥! NEW INFORMATION ON SATURN AND ITS RINGS
FROM MULTI-FREQUENCY VLA DATA
ADVANCES IN SFACE RESEARCH VOL. 3i3) 39-48
(1983)

DLUGACH,»J. M. + MOROZHENKO»A. V. +
VID’'MACHENKOsA.FP. + YANOYITSKIJsE.G. ( THE
MAIN ASTRONOMICAL OBSERVATORY OF THE UKRAINIAN

ACADEMY OF SCIENCES, 252127 KIEVs USSR )¢
INVESTIGATIONS OF THE OPTICAL FROFERTIES OF
SATURN’S ATMOSFHERE CARRIED O0OUT AT THE MAIN
ASTRONOMICAL OBSERVATORY CF THE UKRAINIAN ACA-
DEMY OF SCIENCES

ICARUS VOL. S4y 319-336 (1983

ERERHARTs»J. SATURN’S BRELT OF LIGHTNING: 40,000
MILES OF ZAFP
SCIENCE NEWS VOL., 123, 292 (1983}

ELLSWORTHsK. + SCHUBERT,G. ( DEFT. OF EARTH

AND SFACE SCIENCES, UNIV. OF CALIFORNIA, LOS
ANGELESy CA 90024 ) SATURN’S (Y SATELLITES:
THERMAL AND STRUCTURAL MOIDELS

ICARUS VOL. 54, 490-51¢ (1983)

ESHLEMANSV.R. + LINDALG.F. + TYLERyG.L. (

SFACE, TELECOMMUNICATIONSs AND RADIOSCIENCE
LAB.s» STANFORD UNIV.» STANFORDs CA 24305 )!
IS TITAN WET OR DRY?

SCIENCE vOL. 221, 53-S5 (1983}

EVANSsD.R. + ROMIGsJ.H. + WARWICK,.J.¥, { RA-
DIOFHYSICS INC.» 5475 WESTERN AVE.: BOULLER,

co 80301 )3 SATURN’S ELECTROSTATILIC
DISCHARGES: FROFERTIES AND THEORETICAL CONS)
DERATIONS

ICARUS VOL. $S4, 267-27% (19831

FARINELLAYF. + MILANI»A. + NOBILI»A.M. + FA
OLICCHI»F. + ZAFFALA»V, ¢ NTFARTTHENTO DI
MATEMATICA DELL UNIVERSITA DI FISAr FIAZZA DEI
CAVALIERI 2, I-56100 FISA+ IJALY ): HYPURION!
COLLISIONAL DISRUPTIGN OF A RESONANT SATELL1TH
ICARUS VOL. 5S4, 353-340 (1983)

FARINELLA)P. + MILANI+A, + NORILI.-A.M. + FA
ODLICCHI:F. + ZAFFALAMV. ( OIFARTIMENTO 91
MATEMATICA MELLUNIVERSITA LI <ICa. FISA
ITALY ): THE SHAFE AND STRUCTURZ OF MIMAS
EARTH,» HMOONs ANIi FI.LANETS WVOL. 3¢y 39-42
11984

FINKsU, + LARSON/H.F. + BJORAKFR.G.t.. + JOHN-
SONy»J.R« ( LUNAR AND FLANETARY LABR., UNIVER
SITY OF ARIZONAs, TUCSONe AZ 85771 ): THE NH3
SPECTRUM IN SATURN’S & MICROM WINDOW
THE ASTROFHYSICAL JOURNAY “OL. 262y 880-828
11983)

FLASAR,F.M, ( LAB. FOR EXTRATERSESTRIAL FHY-
SICS, NASA/GODDARD SFACE FLIGHT CENTER: GREEN-
BELTy MD 20771 ! OCEANS ON TITAN?

SCIENCE V0L, 221, SS5-57 (1983)

FRIEOSONsA.J. 4 YUNGsY.L. DIV, DOF GEOLOG!-
CAL  AND FLANETARY SCIENCES, CALIFORNIA INS&T,
OF TECH.» FASADENAy €A 91125 ): THE THERMUS-
FHERE OF TITAN
JOURNAL OF GEOPHYSICAL RESEARCH VOL. 89,
85-90 (1984)
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GRUN/E. + MORFILL/sG.E. + TERRILEsR.J. + JOHN-

SON,»T.V., + SCHWEHM»G. ( LUNAR AND PLANETARY
INST.» 3303 NASA ROAD 1, HOUSTON, TX 77058 ):
THE EVOLUTION OF SFOKES IN SATURN’S B RING
ICARUS VOL. S4y 227-252 (1983)

HEATH,A. W, ( 136 TROWELL GROVEs LONG FATON,

NOTTINGHAM, NG10 4RE ):! SATURN
JOURNAL OF BRITISH ASTRONOMICAL ASSOCIATION

VoL. 92(2) 66-68 (1984)

HINSONsD.F, ( CENTER FOR RAI'AR ASTRONOMY» STAN-

FORD UNIV., STANFORDy, CA 94305 )}:! MAGNETIC
FIELD ORIENTATIONS IN SATURN’S UFFER IONOS-
FHERE INFERRED FROM VOYAGER RADIO OCCULTATIONS
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 89,
65-73 (1984)

HINSONs»D.F., + TYLERsG.L. < CENTER FOR RADAR

ASTRONOMY, STANFORD UNIV,, STANFORDs» CA 943095
)¢ INTERMAL GRAVITY WAVES IN TITAN‘S ATMOS-
FHERE ORSERVED BRY VOYAGER RADNIO OCCULTATIGN
ICARES VOL. 5S4y 337-352 (1983)

I#sW.-H. ( MAX-PLANCK-INSTITUT FUR AERONOMIE,

3411 KATLENBURG~LINDAU 3, FOSTFACH 30, MAINZ,
FRG )! AN ESTIMATE OF THE H2 DENSITY IN THE
ATOMIC HYDROGEN CLOUD OF TITAN

JOURNAL OF GEOFHYSICAL RESEARCH VOL. 89,
2377-2379 (1984}

IFsW.-H, ( MAX-FLANCK-INSTITUF FUR AERONOMIE,

3411 KATLENBURG-LINDAU 3, FOSTFAFCH 30. MAINZ,
FRG »: ON THE EQUATORIAL CONFINEMENT OF THER-
MAL FLASMA GENERATED IN THE VICINITY OF THE
RINGS OF SATURN

JOURNAL 0OF BEOFHYSICAL RESEARCH vOL. 89,
395-398 (1984)

TPsW.-H: ( MAX-FLANCK-INSTITUT FUR AERONOMIE,

p-3411 KATLENBURG~LINDAU Iy FRG )e
COLLISIONAL INTERACTIONS OF RING FARTICLES!
THE BRALLISTIC TRANSFORT FROCESS
ICARYS YOL. 354, 253-262 (1983»

NAISERsM.L. + CONNERNEY,J.E.P. + DESCH»M.D. (

LAB. FOR EXTRATERRESTRIAL FHYSICSs GODIARD
SPACE FLIGHT CENYER, GREENBELTy MA 20771 )
ATMOSFHERIC STORM EXFLANATION OF SATURNIAN
ELECTROSTATIC DISCHARGES

NATURE wOL. 303, S50-53 (1983}

KAISERIM.L. + DESCH.M.D's + CONNERNEY,J.E.F. ¢

LAR. FOR EXTRATERRESTRIAL FHYSICSs GODDARE
SFACE FLIGHT CENTER, GREENBELT, ™MD 20771 )?f
SAFTURN’S IONOSFHERE: INFERRSD ELFCTRGN DENSI-
TIES

JOURNAL OF GEOFMHYSICAL RESEARCH VOL. 8%
2371-2376 (1984)

LISSAUER»J.J. ( SFACE SCIENCE I'IV., NASA AMES

RESEARCH CENTERy» MOFFETT FIELDs CA 94035 )
BALLISTIC TRANSFORT IN SATURN’S RINGS: aN
ANALYTIC THEORY

ICARUS VOL. 57, 6371 (1984)

LUTZ,B.L. + DE BERGH,C. ¢+ OWEN,T. ( FLANETARY

RESEARCH CENTERs LOWELL OBSERVATORYs» FLAG-
STAFFy» AZ 86002 )! TITAN! UISCOVERY OF CAR-
BON MONOXIDE IN ITS ATHMOSFHERE

SCIENCE VOL. 220, 1374-1375 (1983)

MAROUF/,E.A. t TYLERsG.L. + ZEBKERsH.A. +

SIMFSON»R.A. + ESHLEMAN,V.R. ( CENTER FOR
RAFAR ASTRONOMY» STANFORD U)NIV., STANFORDy CA
94305 )¢ FARTICLE SIZE DISTRIBUTIONS IN SA-
TURN’S RINGS FROM VOYAGER 1 R&DIO OCCULTATION
ICARUS VOL. 54, 189-211 (1983)
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SATURN (Continued) YOLER/C.F. + COLOMRO,G. t SYNNOTT,S.F, +
YODER/K.A. ( JET ©~ROPULSION LAB., 4800 OAN
! ) i GROVE DRIVE, PASADENA. CA 91109 >: THEORY OF
MINK.D.J. ( DFFT. OF EARTH AND FLANETARY (CI HOTION OF SATURN‘S COOREITING SATELLITES
ENCE» MIT, CAMERTIIGE, MA 02139 ICARUS VOL. S3, 431-443 (1983)
OCCUL TATIONS BY FOSSIBELF RINGS 1IN SATURN’
OUTER MAGNETOSPHERE: 1982-1985 ZEEKERsH.A. + TYLER»G.L, ( CENTER FDR RADAR
THE ASTRONOMICAL JOURNAL v0L. 28, S59 (1983) ASTRONOMY, STANFORD UNIV., STANFORD, C& 94305
): THICKNESS OF SATURN‘S RINGS INFERRED FROM
MORFILL,G.E. + GRUNsE. 4 JOUNSON,T.. CALI- VOYAGER 1 ORSERVATIONS OF MICROWAVE SCATTER
FORNIA INST. OF TECH.. PASADENAs» CA 91103 ): SCIENCE VOL. 223, 396-398 (1984)
SATURN‘S E+G. ANII F KINGS: MODWULATEL EY THE
PLASMA SHEET?
JOURNAL OF GEOPHYSICAL RESEARCH vOL.  8&:,
PS573-5579 (1983}
S his URANUS
MUHLEMAN,D.0. + BERGE,G.L. + CLANCY.R.T. t TALIOELL. J. +  WAGENERWR. t OWEN,T. +
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