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FihEEN ANd CouN,iNq ... LPSC A Succus 

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 Meteorltlcal 
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. Corr, 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. Morris, 
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 >N 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 wlll be built. 
Approximately 40 scientists attended the meeting. 
Ronald Greeley, Arizona State University. was elected 
to chair the projecrs steering committee. Other 
members of the steering committee Include Michael 
Carr, USGS-Menlo Pork; Fraser Fanale, Institute for 
PlanetaryGeosclence-Honolulu; Robert Habene, NASA
Ames Research Center; Peter Schultz. LPI; and ex
officio members Joseph Boyce. NASA-Headquarters; 
and Kevin Burke. LPL 

�pecial 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 meeting 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 tne LPI Hess Room; 
and an evening session on March 14, organized by 
C. Wood, G. Ryder, and A. Binder. was held at the 
GIiruth 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 chlll tasting, country-western band, 
and barbeque dinner were 4 75 conference partici
pants and their guests. The evening activities In
cluded the awarding of trophies to the winners of 
the chili cook-off and special events such as the cow 
chip throwing contest and the beer drinking con
test. This yea(s social event was made a great suc
cess due to the presence of perfect weather, the 
cooperative efforts of LPl'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 Lunar and Planetary Science 't:v, abstracts 
submitted to the conference are still avallabJe. If you 
have not yet obtained your copy, please use the 
order form included with this BULLETIN. 

RARE SolAR EclipSE VisiblE FROM 
Soutl,usnRN UNind S,Ans 

For about 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 vlslble, 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 wfll 
begin to edge over the disc of the sun. Just before 
10:04 a.m., the annulus, or "ring of fire", will come Into 
view for about 12 seconds. Then the sun wl II begin to 
reappear gradually untll the eclipse ends at 11:39 
o.m. 

The ring will be extremely thin-about the width of 
a dime seen from over a mile away-yet the remain
Ing sunlight will still be bright enough to Illuminate 
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 wlll 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 tor seminars on observing and pho
tographing the eclipse, along with a crawflsh boll 
and other activities. The next morning, buses will 
take obseNers to the best locatlon In the world for 
viewing the spectacle. Anyone lnterestd In partici
pating In "Moonshadow '84" can call the LASC Pla
netarium at (504)344-9465 for more Information, or 
write to Moonshadow '84, P.O. Box 66521, Baton 
Rouge, LA 70896. 
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There ore three types of solar eclipses that can 
occur In nature. Partial eclipses, the most common, 
can usually 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 so1or eclipse visible from 
North America won't be until the year 2017. Annular 
eclipses are almost as rare; It wlll be hundreds of 
years before the next one Is visible 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 ltl 

SPACE NEWS RELEASE 2/17/84 

1984 LPI SUMMER INTERNS SdEcnd 

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 seminar outlin
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 interns. their advisors. and projects are: 

Connie Bartko, University of Cincinnati 
ADVISOR: Dr. Graham Ryder, Lunar and Planetary 

Institute 
PROJECT: A detailed petrographic. mlcroprobe, 
and chemical analysis of selected samples from 
a single horizon Jn the Stillwater (Montana) Intru
sion, to clarify crystolllzatlon mechanisms in terres
trial and lunar basic plutonlc systems. 

Lisa Block, Texas A&M University 
ADVISOR: Poul Morgan. Lunar and Planetary 

Institute 
PROJECT: A mode1 has been proposed to explain 
the topography of Venus by variations In the 
thickness of Its thermal lithosphere (thermal lsos
tasy) with limited areas of low density crust. This 
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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 geologlc/geomor
phlc features. The goal of these studies Is to test 
the hypothesis that Venus Is a planet without 
plate tectonics. 

James R. Bol/Jnger, 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 propertles is available, although widely scat
tered throughout a diverse literature. It Is the prin
cipal task of the project to compile the orbital, 
chemical, and physical observation In order to 
address fundamental questions concerning how 
comets may be related. The Intern will help ferret 
out comet data. 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 of Albany 
ADVISOR: Dr. Kevin Burke, Lunar and Planetary 

Institute 
PROJECT: This project Involves work in geodynam
lcs to review the tectonic evolution of hinge zones 
-more places where subduction zones and bound
aries Join. Although these environments have 
been thoroughly studied seismically, their evolu
tion over 106-108 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 con be detected 
only in high-resolution spectra of sunlight reflected 
from the I unar surface, where It "fills in" the narrow, 
deep Fraunhofer lines normally present In the 
spectrum of sunlight In our study of lunar lumi• 
nascence. we have collected a large number of 
lunar spectra from different lunar sites and at dif
ferent phase angles, using the 107" University of 
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Texas telescope. Only a few of the spectra have 
been analysed. The intern wlll analyse some of the 
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 Hober, Hofstra University 
ADVISOR: Dr. Peter Schultz, Lunar and Planetary 

Institute 
PROJECT: The drainage-density distribution 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 to changes in lithology 
but also due to subsequent geologic processes. 
The project should proviae a quantitative esti
mate of Inferred ancient fluvlal systems and their 
causative processes. 

Poul 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 tne Martian regolith. This material, 
which hos been dubbed "durlcrust". may ploy 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 regollth. 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. 

Wolter S. Kiefer. Texas Christion University 
ADVISOR: 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 Dato Facility 
(GDF) will be utllized. Work will also involve inter
pretation of the numerical results in terms of glo
bal scale tectonic processes. 

Pages 

Gregory T. Marks, Ohio state University 
ADVISOR: Dr. Everett Gibson, NAS.AJohnson 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 gas chromatograph system for the identi
fication of the vapor and fluid phases. 

Andrew F. McDowell, Rice University 
ADVISOR: Dr. Larry E. Nyquist. NASA Johnson Space 

Center 
PROJECT: Semi-empirical production model for 
spallogenic noble gases in chondrltlc 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 program used on 
a CDC 1604 to operation on the JSC/SSED DEC 
11/45 and/or VAA 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 metal 
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: Support and conduct Impact experi
ments with the vertical gun In order to address the 
dlfferentlal commlnutbn of planetary regollths 
via sultable terrestrial analogs. 

Lee Rhudy, University of Texas at Austin 
ADVISOR: Dr. Lewis Ashwal. Lunar and Planetary 

Institute 
Dr. Vv'llllom Phinney, NA<i.A.Johnson Space 

Center 
PROJECT: Fluid Inclusions In proterozolc chamock
ltes Including mlcrothermometry of fluid inclu
sions in granitic rocks associated with Labrador 
anorthosltes. Compare fluid In rocks from unme
tamorphoslzed terrain with those of rocks from 
granullte grade terrain. 

Suzanna Smrekar, Brown University 
ADVISOR: Dr. Mark Clntala, NASA Johnson Space 

Center 
PROJECT: The destruction of rocky bodies by Impact 
Is a process applicable to many aspects of Solar 
System evolution and the development of plane
tary surfaces. Unfortunately, almost all of the 
experiments by which we attempt to gauge the 
effects of these colllslons have been performed at 
temperatures that are torrid by comparison. Because 
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. 

Coro/ Groce Young, University of Washington 
ADVISOR: Dr. David Gust, Lunar and Planetary 

Institute 
PROJECT: Experimental study of the dlopslde
jadelte system at Intermediate and high pres
sures. Experiments analyzed by optical, XRD and 
electron mlcroprobe methods. Results appllcable 
to lower crustal and mantle phenomena such as 
melting of granulltes and eclogltes. 
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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 hove been reduced to 
8½ by 11". Coples will be available on a first-come, 
first-served basis at the same postage and handling 
charge as the original. For U.S. malling $3.00 or an 
addressed franked label; Foreign air mail $9.50 for
eign surface $4.50. On foreign requests use either a 
check made on a U.S. bank account or International 
Postal Order. If this Is not possible please Include 
$10.00for bank costs. An orderform forthls report and 
other current publ lcatlons of the LPI is Included In this 
BULLETIN, 

Box•CA.MERA PRiNciplE ,o DEcipltER 
SolAR SECRETS 

NASA's Marshall Space Flight Center, Huntsville, 
Ala., recently finished a conceptual study of an orbit
Ing faclllty that would examine the sun by using, In 
part. the prlnclple of an old-fashioned box camera. 

The Pinhole/Occulter Facility derives Its name 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 ecllpse," said Dabbs. 

The Plnhole/Occulter would be an element of the 
Advanced Solar Observatory, a combination of 
Instruments of an unmanned orbiting platform
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 mld-1990s. 

-~-~ ~-----4-...~ -e;._~, 
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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 aboard the Space 
Shuttle. we could have the faclllty 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-ray detectors. visible-light and extreme-ultravlolet 
coronographs and spectrographs. Centered on the 
platform would be a deployable boom, at the end 
of which would rest the "occulter plane," a flat, 
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 
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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 on Image to be formed at 
the rear where film Is placed, the Pinhole/Occulter 
relies upon the same principle-but wlth dramatic 
differences. "In the box camera with a single pin
hole," Dabbs sa Id, "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 fuzzier the Image. So It's better to use lots of small 
holes." 

"The same principle applies with the Pinhole/Oc
culter. The occulter 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 
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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, would hove an Image proportional counter
a computer that would know how to decipher all 
those Images Into a slngle 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 hove 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
stondi ng," sold 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 board-x-ray detec
tion and vlslble-llght and ultraviolet coronographs. 
Skylab effectively was working with one-Inch optics, 
while the Pinhole/Occulter would have 14-lnch 
optics." 

These finer optics would allow a higher time resolu
tion, that Is, an abll lty 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 faclllty 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 
ti mes hotter than Its surface; and exactly where and 
how the corona Is accelerated to form the solar wind, 
which blows throughout our solar system. 

"The complexity of the sun demands a facll lty llke 
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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ENnRpRiSE Gou 10 tltE WoRld's FAIR IN 
UNUSUAi WAy 

The Space Shuttle Olblter Enterprise wll earn Its 
"sea legs" during a land, sea, and air move from the 
West Coast to the Louisiana World Exposition In late 
March and early Aprll. 

The final leg of the 4,300-kllometer (2,300-mile) trip 
will be by a barge from Mobile. Ala., to the world's fair 
site on the New Orleans waterfront. 

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

The barge trip from Mobile is the only viable 
method of transporting the DC-9 size orbiter to the 
New Orleans waterfront. It Is too large to transport by 
rail or road 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 
safely handling a Space Shuttle orbiter at sites other 
than Shuttle launch and land Ing facilities at Kennedy 
Space Center, Fla., Edwards Air Force Base and Van• 
denberg Alr Force Base, Calif. 

Permanent structures are normally used for mat� 
Ing and demoting the orbiter from the Shuttle Car• 
rler Aircraft. a modified 747. If an orbiter ever has to 
land at a contingency landing site. methods of 
handllng and moving perfected and documented 
on this trip will be invaluable. 

At Mobile's Brookley Field, two large 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 
ieg of the trip. 

The barge will be towed from Moblle through Mis
sissippi Sound, then south through Chandeleur Sound. 
The barge will enter the Mississippi River nearVenlce. 
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 
wll I be off-loaded and towed to a location In front of 
the U.S. Pavilion. There cranes and ground support 
equipment will remove the Enterprise from the trans
porter and place the 3 7-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 flt-and
function checks at the West Coast Shuttle launch 
facility. 

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

SltunlE MiuioN 41 •D LAUNclt DATE Adjusud 

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 lnaagural 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 fllghts 41-C (April 6. 1984) and 41-D. 

NASA News Release 84-46. no date 

EARly CRUSTAL GENESis PRojECT AcTiviTiu 

ECG Field Wor1<shop to Godthab, Greenland 
(T entatlve) 

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 
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trip has been proposed by Dr. Victor McGregor. who 
would be the field trip leader. In addition to the 
Godthab area. trips to lsua. Qorqut 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 ProjectsOffice(713-486-2150). 

Wor1<shop on the Early Earth Held April 23-25, 1 984 

Fifty-seven scientists attended the Workshop on the 
Early Earth: the tnteNal 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. 

� a- a- a; a; 
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TltERMOTECTONics ANd DETACltMENT iN 
CoNTiNENTAl ANd PlANETARY ExTENsioNAl 

lEc,oNics-PREliMiNARY 
M HTiNG 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 o 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 tectonlsm 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 
brl ng together people who con provide field, exper• 
lmental 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 rnechonlsms that 
ore 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 slngle 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 decoupllng In controlling fhe style of exten
sional tectonics on terrestlal contlnenfs and planets 
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of our solar system. This conference Is the third of a 
hlghly successful series that hos already explored 
Plateau Uplift, and Processes of Planetary Rifting. 
Co-conveners for the conference are lvo Lucchltta 
(USGS, Flagstaff, Af), Paul Morgon (LPI. Houston, TX. 
and Purdue University, West Lafayette, IN). and Larry 
Soderblom (USGS, Flagstaff, Af. 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 
in receiving 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 coll ( 713) 486-2150. 

WoRksltop ON CosMOGENic Nuclidu 

A two-day Workshop on Cosmogenlc Nuclldes 
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 Meteorltlcal 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 and Is 35 miles northwest of Santa Fe. home 
of the Santa Fe Opera. The co-conveners of the 
Workshop ore 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 nuclldes such as: 

1. The origins. fluxes. composition. and spectra of 
the cosmic-ray particles In the solar system as a 
function of space and time. 

2. The histories of the targets bombarded by 
cosmic rays, like meteorltesand 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 nuclldes and the needs for pre
dictions of production rates. 

5. Terrestrial and extraterrestrlal problems that are 
or should 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 participants wlll come from many, varied 
dlsclpllnes, thls Workshop will provide a rare oppor
tunity to Informally discuss topics and problems 
related to cosmogenlc nuclldes. 

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 )66 7-5446; FTS 843-5446 

• 
e ) 

J.. 

AMES-STANfoRd FORM SpACE INSTiTUJE 

NASA's Ames Research Center and Stanford Uni
versity have formed the Stanford-Ames Institute for 
Space Research to pursue joint undertakings In 
space research, astrophysics. andtechnology develoi:r 
ment. 

All agreement 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 carry 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 sr-iarlng of technlcal capabilities 
and people. 

elans ore being considered under the new arran
gement, for courses and seminars at Stanford In 
areas of Ames research to be taught by Ames sclent
lsts. lnsomecases,Arnesreseorcherswlll 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 
computerfacllltles 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 Colln, 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 1 6Tlt ANNUAL MEETiNG 

The Hawaii Institute of Geophysics and the Insti
tute for Astronomy of the University of Hawaii will host 
the 16th Annual Meeting of the Division tor 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 
science ore welcome. Abstracts In the standard AAS 
format must be postmarked by August 1 and received 
by August 10, 1984. Send abstracts to the program 
chairman, Tom McCord, Planetary Geosc!ences Div
ision, Hawaii Institute of Geophysics. University of 
Hawaii, 2525 Correa Road, Honolulu, Hawaii 96822. 
Questions regarding travel and accommodations 
should be directed to the local arrangements chair
man, David Morrison, Institute for Astronomy, Univer
sity of Hawaii, 2680Woodlawn Drive, Honolulu, Hawaii 
96822. 
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CoMET Kopff ,o bE TARGET 
foR NASA RENdElVOUS 

Aielotlvely bright,octlve short-period comet named 
Kopff hos been recommended by o scientific advi
sory group as the target for a rendezvous with o 
NASA spacecraft. 

The mission would use a new planetary space
craft, the Mariner Mark II, which the Jet Propulsion 
La6oratory 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 Wor1<1ng 
Group, a team of 20 U.S. 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 all'ow for close-up observations 
under a variety of conditions. 

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

The scientists chose Kopff from a list of short-period 
comets. Longer-period comets generally have orbits 
that are more difficult to match for rendezvous 
missions. 

.I n 11 
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Comet Kopff, one of the brighter short-period 
comets. orbits the sun every 6.5 years. It was observed 
by ground-based astronomers and by two spacec/Oft
the International Ultravlolet Explorer and Infrared 
Astronomical Satelllte-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 comers closest approach 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 a result 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<:omet environment. 

An additional attraction of the mission to cornet 
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 II missions. the deep
space elements of the Core Program of future pro
jects recommended 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 asteroids. The Mariner 
Mark II comet mission is planned for a fiscal 1 987 
new start. 

The payload for the comet Kopff mission would 
Include scientific Instruments mounted on the space
craft bus or on a scan platform. depending on the 
pointing requirements. The Mariner Mark ll'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 fouNdA1ioN ANNOUNCES SpAcE 
INdus,RiAl Fdlowsltip 

A $5,000 stipend to reward and encourage Innov
ative tnlnl<lng In disciplines related to the use of 
space resources through commerclallzatlon 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 worl< 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 or other application 
ventures. Deadline for application Is November 15. 
1984. Awards wlll be announced in the spring of 
1985, 

Tne 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 dlsclpllnes related 
to the peaceful use of space. 

Further Information and application materials may 
be obtained from: 

Ms. Nancy Wood 
Associate Director 

The Space Foundation 
P. 0. Box 58501 

Houston. Texas 77258 
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SpACE STATioN AppoiNTMENTS ANNouNcEd AT 

JoltNsoN SpAcE CENTER 

Nell B. Hutchinson has been named manager of 
the Space Station Program office at NASA's Johnson 
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 Computer Complex. He served as 
a flight controller on Gemini and Apollo missions 
before becoming a Flight Director In 1972. Hutchin
son served as Flight Director for the final Apollo lunar 
landing mission, Apollo 1 7; 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 his flight control and flight director responslbllltles. 
Hutchtnson 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 af Johnson since 1 981. 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 Electrical Power, Sequential and �nstru
mentatlon Systems for the Apollo Command and 
Service Module. 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 
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ThE 1984 INTERNATiONAl ChEMicAl 
CONGRESS of PAcific BASiN Sociuiu 

There will be a symposium on Nuclear Cosmo
chemistry 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 Jnclude: petrology, trace elements 
and organics In meteorites; origin of meteorites and 
the solar system; cosmochemlstry. 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 street. N. W. 
Washington, D. C. 20036 
(telephone 202-8 72-4396) 

fiRST ANNOUNCEMENT ANd CAll foR PApERS: 
LUNAR BASES ANd SpAcE AcTivhiu foR TltE 

2 1sT CENTURY, A SyMposiuM 

The National Aeronautics and Space Administra
t{on (NASA) will sponsor a symposium Lunar Bases 
and Space Activities of the 21st Century to be held 
October 29-31, 1984 at the National Academy of 
Sciences Auditorium. 2101 Constitution Avenue, Wash
ington DC. 

The symposium will take a serious and scholarly 
view of tmportant 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 scholars who believe they 
can make a substantive contribution to the sympo
sium 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. 

..:.1.._ 
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To submit 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,  1 984 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 

NEW 

PUBLICATtlONS 

Please order the following publications from the 
sources Indicated. The LPI is 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 U.S. Check your city directory for a 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 a 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. 
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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 result of the 
symposium. It is anticipated that final manuscripts 
wl II be required by January 1 .  1 985 and the publica
tion will be In late 1985. 

Today, 20 years later, some of those same 
astronomers ore still writing papers on the 
results of that research. You wlll learn how a 
science project Is conceived, funded, and 
managed, and you will experience with the 
HEAO team the emotional ups and downs and 
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 HEAO. 

You will learn much about our universe from 
this book-from the creative violence that 
spawns new galaxies, planets, and ultimately 
you and me, to the nature of the galaxies' miss
Ing mass. The scientific discoveries on the three 
HEAO's greatly exceeded the anticipation of 
the astronomers. This book makes good reading I 
NASA SP-466, 182 pp., illustrated, some color, 
hard cover. Available from the Government 
Printing Office U.S. $1 2.00; Foreign $15.00. 

Repairing Solar Max: the Solar Maximum Repair 
Mission 

This brief ( 16  pages) NASA Educational Pub
lication explains in text and pictures the efforts 
successfully performed on Shuttle mission 41-C 
to rescue and repair the Solar Maximum Satel
lite. Although written, of course. prior to the mis
sion Itself so that time-Jines 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 
Saturn's satellites 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 
"Worlds in Comparison" produced by the non
profit Astronomical Society of the Pacific. 
Designed by former NASA Visual fnformatlon 
Specialist Stephen Meszaros, the 15 slides bring 
together the best spacecraft and radar Images 
of various planets and moons In our solar sys
tem for easy comparison. 

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

The set Is avollable for $14.95 Including pos
tage and handling from: AS.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. flrst-seNed basis by the British Inter
planetary Society. 27 /29 South Lambeth Road. 
London SW8 1 SZ. UK. 

NOTE TO OUR READERS: PLEASE let us know when 
you move. Each change of address which we get 
through the postal seNice costs us S.25-$.80 tn return 
postage costs. Because of the high costs of postage, 
we will make the address change on our list but we 
wltl no longer send the current Issue out to you on a 
stralght thlrd or flrst class malling. This means you will 
miss receiving whatever mailing from the LPI we get 
from the Post Office wjth your change of address. 
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lf you want to be sure that you get all of your 
malllngs 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 postal seNlce 60-90 days to return an 
item to us with the address correction. Do yourself 
and us a seNice. 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 per year. It Is distributed 
free on request to funar and planetary sclentlsts. 
educators, students, and their Institutions. 

The next issue will be In November. Copy deadllne is 
October 15, 1984. it you have any announcements 
which you would like to have printed Jn the BULLETIN. 
please send them to the Editor. We reseNe 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 

ABSTRACT DEADLINE GSA Annual Meeting 
Contact: GSA Headquarters 

P. 0. Box 9140 
Boulder CO 80301 
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American Astronomical Society 164th Annual Meeting 
Baltimore Maryland 
Contact: Richard Henry 

Johns Hopkins University 
Dept. of Physics 
Baltimore MD 21218 
Phone: 301-338-8000 

CNES Summer School for Space Physics 
Internal Geophysics and Space 
Toulouse, France 
Contact: Centre National D'Etudes Spatlales 

Dept. des Affalres Unlversltalres 
18, avenue Edouard-Belin 
31055 Toulouse CEDEX France 

96th Scientific Meeting of the Astronomical 
Society of the Pacific 
University of California. Santa Cruz 
Contact: Santa Cruz Meeting 

AS.P. 
1290 24th Avenue 
San Francisco CA 94122 

Case to, Mars II: Annual Conference 
of the Mars Institute 
Unlverslty 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 Cosmogenlc Nuclldes 
Los Alamos National Laboratory, New Mexico 
Contact: Dr. Robert C. Reedy 

Mall Stop J514 
Los Alamos National Laboratory 
Los Alamos NM 8 7545 
Phone: 505-66 7-5446; FTS 843-5446 
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July 30-August 2 

August 1 

October 9-12 

October 13-16 

October 29-31 

November 5-8 

December 3-7 
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47th Meteorltlcal Society Annual Meeting 
University of New Mexico, Albuquerque, New Mexico 
Contact: Dr. Klaus Kell 

Institute for Meteoritics 
University of New Mexico 
Albuquerque NM 87131 

ABSTRACT DEADLINE DPS/ AP-S Meeting 
Contact: Dr. Thomas McCord 

Planetary Geosclences Division 
Hawaii Institute of Geophysics 
University of Hawaii 
2525 Correa Road 
Honolulu HI 96822 

Division for Planetary Science/ AAS 1 6th 
Annual Meeting 
King Kamehameha Hotel. Kailua-Kona, Hawaii 
Contact: David Morrison 

Institute for Astronomy 
University of Hawaii 
2680 Woodlawn Drive 
Honolulu HI 96822 

Topical Conference on the Origin of the Moon 
Kono, Hawaii 
Contact: Pam Jones 

Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058 
Telephone: 713-486-2150 

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 

Geological Society of America 97th annual 
meeting 
MGM Grand, Reno Nevada 
Contact: Geological Society of America 

Conference Coordinator 
P. 0. Box 9140 
Boulder CO 80301 
Phone: 303-447-2020 

American Geophysical Union Fall Meeting 
San Francisco Califomla 
Contact: Meetings 

American Geophysical Union 
2000 Florida Avenue NW 
Washington DC 20009 
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MOON , MOTION OF THE MOON, DVN�.MI CS 

BURSA , H ,  < ASTRONOMICAL INST , ,  CZECHOSLAVAK 
ACADEMY OF SCIENCES,  PRAGUE ,  CZECHOSLOVAKIA ) !  
THE EARTH-HOON TI DAL FORCE FUNCTION 

THE MOON AND THE PL ANETS VOL , 28 , 49-53 

( 1 983)  

CADOGAN , P ,  . THE MOO N ' S  ORIGIN 

MERCURY VOL , 34,  34 •3B ( 1 9B3)  
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NADA 1 :  NAMES ON OTHER WORLDS 
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HORFI LL , G , E . ( MAX- PLANCK-INS T I TUT  FUR FHYSJK 
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ELECTROMAGNETIC EF�ECTS ON PLANETARY R I NGS 
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t10RGAN , P ,  ( LUNAR AND PLANETARY I NST . ,  3303 
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SCIENCE VOL ,  220 , 561-567 ( 1 9Q3 J  
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TARY SCI ENCE CONFERENCE , PART � JOURNAL OF GE
OPHYS[CAL RESEARCH, VOL , 89 , SUPPLEHENl , 
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l L U , N . Y , ,  STON'\' l<ROOI< , NY  1 1 794  l !  L ! F E  AS /\ 
PLANETARv PHENOMENON 
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T O N ,  TX 77058 1 :  PLANETARY EVOLUT ION  DCBAT�D 
GEOTlMES VOL , 2 8 C h l  3 4 - 35 ( 1 98 3 1  

.fODOLAK t ll. + REYNOLDS , R ,  T + C 1"1EP , .  0� GE1lPJ1 Y
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MOTION Of THE FOUR LARGE PLANETS.  THE SOLU
T I O N  TDP82 
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ENERGE T I C  I ON LOSSES NEAR I O ' S  ORB I T  
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3936-39'\4 ( 1 98 3 1  

CONRATH , 8 , J ,  t G I ERASCH , P , J ,  < LAB ,  FOR  EX• 
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JOURNAL OF  GEOPHYSICAL RESEARCH VOL , 88, 
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VE PATER o I .  C LUNAR AND PLANETARY L AB , •  UNI V ,  
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ADVANCES IN  SPACE RESEARCH VOL, 
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DE PATER , ! ,  t BROWN , R , A ,  t DI CKEL , J , R , ( 
LUNAR AND PLANETARY LAB , ,  U N I V ,  OF ARIZONA,  
TUCSON, AZ 85721 > :  VLA OBSERVAT I ONS OF THE 
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ICARUS VOL , 57,  93- 1 0 1  ( 1984 ) 

DURRANCE , S , T ,  t FELDMAN , P , D ,  t WEAVER , H , A ,  C 
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MORE , H D  2 1 2 1 8  ) :  ROCKET DETECTION O F  ULTRA
V I OLET EMISSION FROH NEUTRAL OXYGEN AND SULFUR 
I N  THE IO TORUS 
THE ASTROPHYSICAL JOURNAL VOL , 267,  L 1 2�-Ll29  
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EVI ATAR , A ,  t MEKLER , Y ,  ( DEP T ,  OF GEOPHYSICS 
AND PLANETARY S C IENCES , TEL-AVIV U N IV , ,  
RAMAT-A V I V ,  TEL-AVIV ,  ISRAEL J :  APERIOD I C  ION 
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JOURNAL OF GEOPHYSICAL RESARCH VOL, 8 9 ,  
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GALEEV , A , A ,  t CHABI BRACHHANOV , I , C H ,  < SPACE 
RESEARCH I NS T ,  OF ACADEMY OF SC J ENCoS OF 
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GETICS OF THE IO PLASMA TORUS 
ADVANCES IN SPACE RESEARCH VOL,  3 < 3 >  71  75  
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GEHRELS , N ,  t STONE , E , C ,  < CALIFORNIA I NST ,  OF 
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OBSERVED PLASMA DENSIT I ES IN JUP I TE R ' S  DI STANT 
MAGNETOTAIL  < WAKE ) !  A POSS I BL E  EXPLANAT I O N  
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HELFENST E I N , ? ,  t PARMENTIER , E , M ,  DEPT , OF 
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HOWELL , R , R ,  + CRUIKSHANK , D , P ,  t FANALE , F , P ,  
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SPATIAL D I STRIBUTION AND PHYSI CAL STATC 
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EROSION AND HOD 1 F ICA1ION OF 502 ICE BY BOM
BARDMENT OF THE SURFACE OF I O  
PROCEEDINGS OF THE FOURTEENTH LUNAR A N D  PLANEw 
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JOURNAL OF GEOPHYSICS VOL, 54, 1 23-124  ( 1 98 4 )  
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