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LPI Lecture 
Series Initiated 

A four-part lecture �cries on exploration 
of the solar system and planclary science 
research kicked off on Augu�t 27 with a 
program highlighting the Neptune encoun
ter. The Lunar and Planetary ln,1itute has 
joined with the University of Houston -
Clear Lake and the NASA Johnson Space 
Center to sponsor "Beyond Earth's Boun
daries." a pubhc education progr,1m 
designed to introduce the space disco\'eries 
anticipated with the planetar) m1s�ions to 
be launched 111 the next five years. Other 
lectures will follow in October. January. 
and early spring. All of these programs are 
geared to the general public and will take 
place at the auditorium of the University 
of Houston - Clear Lake. 

Dr. Black served as moderator of the 
first lecture. and a panel composed of LP! 
scientisls and a NASA as1ronau1 discussed 
a special slide presentation featuring 
images from the Voyager II mission and its 
encounter with Neptune and i1s moons and 
rings. 

The October lecture will address plane
tary science findings from the Galileo 
spacecraft Jupiter flyby. Manned explora
tion of lhe solar system will be 1he topic of 
the lecture in January; the final program, 
planned to coincide with the launch of the 
Hubble Space Telescope, will focus on 
NASA's observalories and a new age for 
as1ronomy. 

LPI Director 
Establishes 
Advisory Council 

Dr. David Black. Dircclor of the LP[. 
has formed a Lunar and Planetary Advi
sory Council ( LPIAC) to develop LP l's 
expanding role with 1hc greater Houslon 
education and research community. The 
LP!AC is charged with advising the Direc
tor on how the resources of the I.Pl can 
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Cleaves Presents 
Special Honor 
Plaque to LPI 

During a brief ceremony on July 13, 
1989. Mary Cleaves, NASA astronaut, 
pre�ented the LPI \\ith d U.S. flag and 
mis�ion crew patch flown onboard the 
orbtter Atlantb. Sl S-30. May 4 8, 
1989. The presentation certificate bears 
the signatures of the five astronauts 
who flew this mission. Accompanying 
Dr. Cleaves for the ceremony was 
Carolyn Huntoon, Director of the 
Space and Life Sciences Directorate. 

best be applied to educative and technical 
support project planning. The Council 
Chairman, Mr. Charles Pence, of Sebas
tian Pence, Inc .. will work with Dr. Black 
to develop agenda items for the meetings. 
The other members appointed to the 
LPIAC include: 

Dr. Thomas Stauffer, President, 
University of Houston - Clear Lake 

Mr. Walter Hall, Citizen's State Bank 
Ms. Emyre Robinson, President, 

Barrios Technology, Inc. 
Ms. Marilyn Lunney 
Dr. Maxime 1-aget, Space Industries. !nc. 
Dr. Bobby Alford, Dean of Medicine. 

Baylor College of Medicine 
Dr. Hans Mark. Chancellor. 

University of Texas 
Dr. Thomas James. President. 

Universit) of Texas Medical Branch 
Mr. RO\ J. Pc1.0ldt. Vice President. 

Friendswood Development Company. 
-
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On Saturday, July 22, the Lunar and 
Planetary Institute opened its doors for the 
general public to tour the first floor of the 
house and to '{iew various scientific dem
onstrations. This was held in conjunction 
with Spaceweek and 20th Anniversary of 
the lunar 1anding observations at the 
NASA Johnson Space Center. A total of 
1874 people participated in the LPI's first 
open house in 10 years. Various staff and 
employees gave brief presentations on the 
architectural highlights of the house as well 
as the current application of each room in 
support of research efforts at the LPL 
Both major meeting rooms offered poster 
and video displays of the type of research 
supported by LPI and the other USRA
Houston programs, the Division of Space 
Biomedicine and the Advanced Design 
Program. In another meeting area, the 
public could participate in a demonstration 
of the image processing capabilities of the 
Ardent (see story on page 3). 

... _____, 

.. ■• 

2 

Whether their interest was science/technology or "I've 
always wanted to see what the inside of the house 
looks like," the LP/ Open House visitors braved a wait in 
the summer heat with patience and politeness. 
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New Graphics Supercomputer at the LPI 
A nel'. era of scientific computing began 

at the LP! on June 8 with the installation 
of the Ardent Titan graphics supercompu
ter. The computer comes in a dual proces
�or configuration (expandable to four pro
cessors) and is equipped with 64 megab} tes 
of memory, a 760 megabyte di�k dnve, and 
a 256 megabytes per second data bus. H is 
connected to the existing u,1 Local Arca 
Net,1ork via ICP IP protocol. l hc com 
putcr is operating under Unix System V.3. 
with Berkeley 4.3 extensions. X l'.indowing 
i� fully supported. Vectorizing and para! 
lcli1ing FORTRAN and C compilers arc 
standard on the system. The computer will 
he a big boost to the scientists at the LPI 
in three related research areas: image pro
cessing. scientific visualirntion. and numer
icall} intensive computing. 

Image Processing 

·1 he Ardent 1 itan is equipped ,1 ith 
EASI. a comprehensive image processing 
!>oftware package from PC!. Thts package 
i� .i lini� based. menu-driven turnkcv sys
tem that use� X-windows to provide �ta.tc
of the-art 111tcractive image proccs�ing 
functions on image� of arhitrar} �1,cs. The 
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functions supported include contrast 
enhancement. edge enhancement, filtering. 
rotation. roam and zoom. mosaicing, co
registration. principal component analyl,iS. 
HIS transformation, decorrelation 
stretches. classification. histogram. cluster
ing. and terrain anal} sis. The system comes 
with an 8-knob dial box. a mouse, and a 
19-inch color monitor displaying 1280 by 
1024 pixels of 24 hits. Coupled with the 
existmg Optronics C-4300 Colorwrite cap
able of producing color hard copies with 
resolution of 25 microns per pixel. the sys
tem ensures that the re�ult� of interactive 
analysis can be quickly turned into hard 
copies for publication. 

Scientific Visualization 

Since the establishment of the new initi• 
alive on Visuali7iltion 111 Scientific Com
puting (ViSC) by the National Science 
1-oundation. the field of scientific visuali
tation has been quickly adopted by scicnt
i.sh to help analyze va�t amounts of planet
ar) d,lla. rhe Ardent is well equipped to 
handle this task. Support includes a hard• 
ware Z buffer for hidden �urface removal 
and GOURAUD and PHONG shading. 

Display speeds of 100,000 GOURAUD
shaded, Z-huffered polygons per second 
can be achieved. Programs arc available to 
interactively display arbitrary cross
sections of 3D volumetric datasets using 
the dial box. Contours of abstract datasets, 
such as gravity data on Venus. can be 
color coded, displayed 111 3D, and rotated 
111 real lime to enable the interpretation of 
the data Image� can be rendered onto dig
ital elevation models and the resulting 3D 
per.�pective viewed interactively from any 
viewing angle. 31) animation of these anal
yses can then be recorded on videotapes 
for further analysis and distribution. 

Compute Server 

In addition to being an image processing 
system and a scientific visualirntion tool, 
the Ardent with it� parallel architecture is 
also used extensively as a compute server 
on the I.Pl I ocal Arca Network (I AN). 
Program� that utilize I-Fl (Fast Fourier 
Transforms) in geophysical modeling run 
on the Ardent in the dual processor config
uration achieve a speed of one fourth of a 
Cray X-M P (in a single processor mode). 
With the vectorizing and paralleli1ing 
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FORTRAN and C compilers, similar 
results are expected on other compute 
intensive programs that can take advan
tage of such architecture. Personal compu
ters ranging from Compaq 386's to A T's 
running X-windows are connected to the 
Ardent to utilize the computation power 
and display results at the scientists' desks. 
This has greatly reduced the dependence of 
the LPI scientists on the existing VAX and 
microVAX and has achieved overall 
improvement in the LPI computing 
environment. 

The Computer Center is managed by 
Kinpong Leung, Computer Systems Man
ager (713-486-2165, LPl::LEUNG on 
SPAN) with Brian Fessler(713-486-2184, 
LPI::FESSLER on SPAN) in charge of 
the Image Processing Facility and Scott 
Lee (713-486-2181, LPl::LEE on SPAN) 
heading the Geophysical Data Facility. 
The network address for the Ardent Titan 
computer is lpiipf.jsc.jesnet.nasa.gov. 

...... � 
AAS Sponsors 
�11dustry Internship for I

i Young Scientists 
The American Astronautical Society 

announces its Industry Experience Intern
ship Program for Planetary Geoscientists. 
The goals of the program are to motivate 
students to continue their-planetary geo
science careers and to provide opportuni
ties for career development in young PJ,. D. 
scientists and engineers. 

The program is a joint venture between 
the AAS and pnvate industry. While the 
student works for a 6- to IO-week period at 
an aerospace company's plant or labora-

tory, he or she will not only gain experi
ence in flight hardware development and 
spacecraft/ instrument integration, but also 
in how the private sector operates. 

Applications should be sent to: 

Mr. Steven E. Dwornik 
Chairman, Youth Education Committee 

American Astronautical Society 
6212 Old Keene Mill Court 

Springfield, VA 22152 

For additional information, call Mr. 
Dwornik at 703-256-4546. 

.. ... -
SSI Releases RFP 

�to� Design Lunar 
,:..spacecraft 

Space Studies Institute (SSI) announces 
a Request for Proposals for a design study 
of a spacecraft to orbit the Moon. The 
spacecraft, "SSI Lunar Polar Probe," will 
orbit the Moon to provide a geochemical 
map of the entire lunar surface. It can 
determine the presence of water and other 
volatiles that may be trapped there as ice. 
This probe is seen as a precursor to the 
U.S. Lunar Observer, due to orbit the 
Moon in the late 1990s, and to a perma
nent lunar base. 

The deadtine for proposals is October 
15, 1989, with the date for select ton of the 
proposal being December 15. The contract 
is to be set January 15, I 990. 

For more information or a copy of the 
RFP, contact the Space Studies Institute 
at 202-785-0377 or 609-921-0377. 

. � -,.,.. . ..... .. 
ommun1cat1ons 
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This li$t of I.Pl telecommunications numbers is pro�ided for your con�cnicnce: 

LPI Telex Number: 7400832 
Answerback: LAPI UC 

LPI FAX Number: 
713 486-2162 

Direct dial access to LP) VAX: 
7 I 3�486-82 14 or 
713-486-9782 

LPI SPAN Node Name: LPI 
Guest Account Usernamc: LPI 

No Password N,eded 

Bibliography Username: SEARCH 
Pa��word: LPI 

NASAmail Account; LP! 

MSATT s·tudy 
Program.lnitiatecl 

NASA announces a new Mars research 
program, the Martian Surface and Atmos
phere Through Time (MSATT). This study 
program is sequential to MEVTV and con
tinues the long-range plan of focusing data 
analysis and research efforts on different 
topic selections over a period of several 
years. As the Mars: Evolution of Volca
nism, Tectonics, and Volatiles on Mars 
(MEVTV) Study Project draws to its con
clusion, the study program changes 
emphasis to the martian surface and 
atmosphere and their interactions. 

The MSATT study continues the new 
method of monitoring the individual 
research tasks through formation of a 
working group, consisting of all interested 
investigators, and coordination of research 
efforts through occasional meetings of the 
group. A staff scientist from the LPI wili 
be assigned to the working group to pro
vide scientific liaison, communication, 
planning, and management assistance. 

The general goal of the M SA TT pro
gram is to understand the processes that 
have modified the martian surface and 
atmosphere. Specific objectives include: 

• Understanding the current state of the 
martian surface and the present physics, 
chemistry, and dynamics of the 
atmosphere. 

• Understanding why interactions between 
the surface and atmosphere vary from 
one martian year to the next. 

• Understanding the evolution of the sur
face over longer (geologic) timescales, 
with an emphasis on erosional and 
depositional processes. 

• Determining the effects of long-term 
interactions between the surface and its 
atmosphere. 

You can obtain additional information 
from: 

Mr. Joseph M. Boyce 
Discipline Scientist 

Planetary Geoscience Programs 
Code EL 

National Aeronautics and 
Space Administration 

Washington, D.C. 20546 
202-453-1597 or FTS: 453-1597 
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ORIGIN OF THE MOON-W.K. Hartmann, R.J. Phillips, G.J. Taylor, eds. 

Origin of lhc Moon provides a synthesis of models and theories about the formation of the Moon. In this collection of 33 
original research and review papers ar-e the findings and contributions of both data analysts and planetary theorists. There are 
historical reviews covering the early history of sc1ent1fic thinking as well as scenarios based on the post-Apollo views. The book 
includes papers discussing the traditional scenarios of capture. fission, and coaccretion. Two additional ideas the impact 
trigger model and a coaccretional "composition tilter" model are also presented. Dynamic, geochemical, and geophysical 
constraints are explored in detail, 
Hardcover, 800 pp., 187 figures, glossary, subject and author indexes Order Code: B-ORIGIN, $25.00 

LUNAR BASES AND SPACE ACTIVITIES OF THE 21ST CENTURY-Edited by W.W. Mendell 
This book contains 90 individual articles which address the various problems and opportunities associated with development 

of a manned base on the Moon. Also included are ideas for m1ss1ons to Mars and other proposed space activities of the twenty 
first century. It is an informative, referenceable text for research scientists and college students as well as interested laymen and 
is heavily illustrated with diagrams, photos, and artists· conceptions. As applicable to lunar occupation, the technology 
discussed encompasses agriculture. architecture. astronomy. engineering. economics, geology, hydrology, medicine and health, 
mining, manufacturing, physics. and space research. 
Softcover, 865 pp., 211 figures and illustrations, indexes, references Order Code: B-BASES,. $20.00 • 

PLANETARY SCIENCE: A LUNAR PERSPECTIVE-$. Ross Taylor 
This publication is an excellent synthesis of information on our understanding of the nature. origin, and evolu11on of the solar 

system. It addresses such topics as: planetary geology and stratigraphy; meteorite impacls, craters and multi nng basins; 
planetary surfaces and crusts; basaltic volcanism and planetary mtenors; and the chemical composition of the planets. In 
addition to the text. this book offers 24 pages of appended material. It has become a definitive reference work for the 
planetologist as well as the astronomer. 
Hardcover, 481 pp., 176 illustrations, glossary, index Order Code: B-PLANS, $30.00 

CHONDRULES AND THEIR ORIGINS-Edited by E.A. King, Jr. 

Chondrnlcs and rhcir Origms contains 25 review papers and original research contributions designed to provide the reader 
with a broad knowledge of the most recent data regarding the origin and history of chondrules. As a resource text, it also 
provides an extended bibliography of 467 related papers. 
Hardcover, 375 pp., 129 figures and tables, subject index Order Code: B-CHON, $25.00 

- SLIDE SETS -
Each sel includes an explanatory booklet. 

STONES, WIND, AND ICE: A GUIDE TO MARTIAN IMPACT CRATERS This set of 30 slides, compiled largely from Viking 
Orbiter and Lander images. illustrates both the diversity of impact craters on Mars and the significance of these features in 
understanding the geological evolution of this complex planet Many of the landforms produced by the interaction of the 
cratering process with the Martian environment are seen vntually nowhere else in the solar system. Impact craters also provide 
a means of deducing the sequence and timing of events that have shaped the Martian surface. (30 slides) 

Order Code: $-STONES, $15.00 

VOLCANOES ON MARS This shde set illustrates various geologic features on Mars. The set includes some of the best 
examples of V1kmg Orbiter images that include constructional volcanic landforms Approximately half of the slides deal with the 
large slucld flows on the flanl--s of the volcanoes. The remainder of the slides shows various constructs (classified as Mons, 
Patera, or Tholus) from the Thars1s. Elysium, and Hellas regions as well as the km si1ed mounds that ate interpreted to be of 
volcarnc ongm (20 shdcs) Order Code: S-VOLCA, $12.00 

APOLLO LANDING SITES This set of 40 slides provides photographic coverage of the regional setting for the six Apollo 
landing sites This LOllectlon shows the sites at a variety of scales ranging from Earth based telescopic views spanmng 
hundreds of kilometers to high rt.solullon photographs taken trom lunar orbit DcsLriptions giving geological details for each 
area arc mcluded 111 the accompanying booklet. Useful for educators and researchers who wish to show the regional setting of 
samples <1nd photographs returned by the Apollo missions. (40 slides) Order Code: 5-APOLLO, $17.00 

(Over, please) 

-
-

~ -- =--= .----tW------. I - .--
■ ■ 

- .... - -..... - -■ 

--- - --

■ 

■-, i·AYtAILABLE-'i=RoM rPr& 
. -llliill 

- ·BOOKS-.· -

.. 

.. 

■ _. I ■ 

I 

I 

I 

I 

I 

I 



II' 

SLIDE SETS-continued 

SHUTTLE VIEWS THE EARTH: THE OCEANS FROM SPACE This slide set offers a selection of the most fascinating and 
informatfve Shuttle photographs of the oceans and features images taken with a variety of equipment Naturally-occurring sea 
surface features have been photographically recorded, as well as the meteorological and oceanic influences on 
land masses. (40 slides) Order Code: S-OCEAN, $17.00 

SHUTTLE VIEWS THE EARTH: CLOUDS FROM SPACE This slide collection includes some of the most informative and 
visually lmpressive cloud photographs taken in twenty-four Shuttle missions. The accompanying booklet has a foreword by 
astronaut Robert Crippen The unique perspective of Shuttle photography helps us to understand weather patterns and the 
development of weather systems worldwide. (40 slides) Order Code: $-CLOUD, $17.00 

SHUTTLE VIEWS THE EARTH: GEOLOGY FROM SPACE Photographs of stunning geological features on the Earth have 
captured the attention of Shuttle astronauts mission after mission Shuttle photographs enable us to trace fault margins in the 
Earth's crust and observe large structures. such as meteor impact craters. in their entirety and in the context of their 
surroundings. The images reveal how much of the Earth's surface is covered by vast deserts and also provide comparisons of 
old volcanic structures with young erupting volcanoes at various locations around the world. (40 slides) 

Order Code: S-GEOL, $17.00 
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ECHNICAL REPORT CONTRIBUTIONS· 

� 
Available for the cost of shipping and handling except as noted below. 

Order Code: R-86-02 WORKSHOP ON PAST AND PRESENT SOLAR 
RADIATION THE RECORD IN METEORITIC AND LUNAR 
REGOlITH MATERIAL R. Pepin, D. S. McKay 

Order Code: R-86-04 WORKSHOP ON E.ARLY CRUSTAL GENESIS 
THE WORLD"S OLDEST ROCKS L D. Ashwal 

Order Code: R-86-06 WORKSHOP ON COSMOGENIC NUCLtDES. 
R. C �eedy, P. Englert 

Order Code: R-86-09 MECA WORKSHOP ON DUST ON MARS II. 
S. Lee 

Order Code: R-87-01 MECA SYMPOSIUM ON MARS: EVOLUTION 
OF ITS CLIMATE AND ATMOSPHERE V Baker, M Carr, 
i:. Fanale, R. Greeley. R. Haberle. C. Leovy T. Maxwell 

Order Code: R-87-02 MARTIAN GEOMORPHOLOGY AND ITS 
RELATION TO SUBSURFACE VOLATILES (MECA Special 
Session al LPSC XVIII) S. Clifford, L Rossbacher, J. Zimbelman 

Order Code: R-87-03 MARTIAN CLOUDS DATA WORKSHOP S Lee 

Order Code: R-88-01 PROGRESS TOWARD A COSMIC DUST 
COLLECTION FACILITY ON SPACE STATION. 
I. o. R Mackinnon. w. C Carey 

Order Code: R-88-02 WORKSHOP ON THE GROWTH OF 
CONTINENTAL CRUST L D Ashwal -

*Price: $6.00•Order Code: R-88-03 ASTRONAUT'S GUIDE TO 
TERRESTRIAl. IMPACT CRATERS. R. A F. Grieve. C. A. Wood, 
J. B. Garvin, G Mct.aughhn. f. F. McHone. Jr. 

Order Code: R-88-05 MEVTV WORKSHOP ON NATURE AND 
COMPOSITION OF SURFACE UNITS ON MARS. 
J. R. Zimbelman. s c. Solomon. V. L Sharpton 

Order Code: R-88-06 WORKSHOP ON THE DEEP CONTINENTAL 
CRUST OF SOUTH INDIA L D Ashwal 

Order Code: R-88-07 WORKSHOP ON MARS SAMPLE RETURN 
SCIENCE. M. Drake, R. Greeley. G. McKay. D. Blanchard. 
M Carr. J Goodmg. C. McKay. P. Spudis, S Squyres 

Order Code: R-88-08 A COMPILATION OF INFORMATION AND 
DATA ON THE MANSON IMPACT STRUCTURE. J Hartung. 
R. Anderson 

Order Code: R-88-09 SCIENTIFIC RESULTS OF THE NASA 
SPONSORED STUDY PROJECT ON MARS: EVOLUTION OF ITS 
CLIMATE ANO ATMOSPHERE S. Clifford. R Greeley. 
R. Haberle 

Order Code: R-88-10 MECA WORKSHOP ON ATMOSPHERIC H10 
OBSERVATI ON$ OF EARTH AND MARS. S. Clifford R Haberle 

Order Code: C-652 SYMPOSIUM ON LUNAR BASES & SPACE 
ACTIVITIES OF THE 2 1 st CENTURY April 5- 7. 1988 (abstracts) 

Order Code: R-89-01 MECA WORKSHOP ON DUST ON MARS Ill 
S. Lee 

Order Code: R-89-02 ANTARCTIC METEORITE LOCATION ANO 
MAPPING PROJECT. J. Schutt, B. Fessler W. Cassidy 

Order Code: R-89-03 WORKSHOP ON MOON IN TRANSi flON 
APOLLO 1 4, KREEP, AND EVOLVED LUNAR ROCKS. G Taylor 
and P warren 

Order Code: R-89-04 MEVTV WORKSHOP ON EARLY TECTONIC 
AND VOLCANIC EVOLUTION OF MARS. H Frey 

Order Code: R-89-05 WORKSHOP ON THE ARCHEAN MANTll 
L. Ashwal. 

- lPsc AestiRACT
S

- �  
Abstract volumes from the following Lunar and Planetary Science Conferences are available 

for the cost of shipping and handling: 

de: ABS-11 XI 1 980 
de: ABS-12 XII - 1 981  
de: ABS-14 XIV'-""" 1 983 

Order Code: ABS-15 xv 1 984 
Order Code: ABS-16 XVI 1 985 
Order Code: ABS-17 XVll� l 986 

Order Code: ABS-18 XVIII 1 9 8 7  
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ORDER FORM 
In the United States send check, money order or completed purchase order. Prepayment (in $US) required on all 

foreign orders. Send to: 

BOOKS 

Order Department 
Lunar and Planetary Institute 

3303 NASA Road 1 
Houston, TX 77058-4399 

71 3-486-2172 

ORDER CODE QUANTITY I PR
_
IC
_

E_-'-_SH
_

I
_
PPIN_G____.___ TOTAL 

B

B

B

B-

SHIPPING & HANDLING 

U.S./Canada or Surface Rate, Foreign 

$5.00 EACH Book 

SLIDE SETS 

S

S
S

S

S

S

S
S-

ORDER CODE 

Foreign Airmail 

$28.00 EACH Book 

QUANTITY 

SHIPPING & HANDLING 

U.S./Canada or Surface Rate...i._fore� 
$3.00 Single Set 
$1 .00 EACH ADDITIONAL Set 

Foreign Airmail 
$7 .00 Single Set 
$2.00 EACH ADDITIONAL Set 

$ 
TOTAL FOR BOOKS 

For Texas delivery, 

add 7o/o sales tax --------11 

$ 
TOTAL 

PRICE SHIPPING TOTAL 

-------, 

-- � ----,!,_ 

----,- ----....---

J... 

.-----

$ 
TOTAL FOR SLIDE SETS 

For Texas delivery, 
add 7% sales tax -------i 

$ 
TOTAL 

Please see next page to complete form 
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TECHNICAL REPORTS 
ORDER CODE 

j 

QUANTITY : I 
R-88-03 ASTRONAUT'S GUIDE 
R- I 

I 
R- I 

R- I 
I 

R-

R- I 

I 
R- I 

R- I 
I 

SHIPPING & HANDLING 

U.S./Canada or Surface Rate, Foreign 
$6.00 One Copy 
$1.00 EACH ADDITIONAL Copy 

ABSTRACT VOLUMES 
ORDER CODE 

ABS-

ABS-

ABS-

Foreign Airmail 
$10.00 One Copy 
$ 2.00 EACH ADDITIONAL Copy 

I QUANTITY 

' 
I 

SHIPPING & HANDLING 

$10.00 EACH Set 
$1 5.00 Canada, Surface Rate, Foreign 
$55.00 Air Book Rate, to Europe, S. America 
$75.00 Air Book Rate, to Pacific Ocean Islands 

FOR SPECIFIC PRICE FOR YOUR ADDRESS, PHONE (713) 486-2172 

-

PRICE 
I 

SHIPPING : 
l TOTAL 

6.00 I 

I 

I 

�� 
I 

I 
I 
I 

$ 
TOTAL FOR TECHNICAL REPORTS 

For Texas delivery, 
add 7% sales lax 

$ 
TOTAL FOR REPORTS 

PRICE SHIPPING I TOTAL 
I 

I 

I 

$ 
TOTAL FOR ABSTRACT VOLUMES 

For Texas delivery, 
add 7% sales lax 

$ 
TOTAL 

TOTAL ORDER $ 

Name: 

Address: 

Phone: 

Prices subject to change. Prices effective 6/89 
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. Publications � 
I 

The publications listed here are not available from the 

Lunar and Planetary Institute. Contact the organization 

identified with each listing for ordering information. 

JI 

New Publications 
from GP.O 

The following publications are available 
from the Superintendent of Documents1 

Government Printing Office, Washington, 
DC 20402. Although this agency requires 
prepayment on aU orders, they wilt accept 
MasterCard or VISA (include the account 
number and expiration date on your 
order) . Some of the publications may be 
available from the GPO bookstores 
(located in major cities around the U. S.; 
check your city directory for a local list
ing). Several of the GPO publications are 
offered by other d;stributors at widely 
varying prices, 

Magellan -
The Unveiling of Venus. 
Stock No. 033-000-01044-3 $2.00. 

This 24-page booklet describes in easily 
understandable text and full color illustra
tions the newest mission to Venus. Of all 
the planets in the solar system. Vtm1s is 
the most like our own Earth in size. mass, 
and distance from the sun. The motions of 
our planetary "twin" were known to the 
ancicnb, and it� apparent changes in 
shape, similar to the phases of the Moon, 
were first studied by Galileo more than 
fo(lr centurie� ago. In the modern era. 
Venus has been one of the most visited 
planets in the solar �ystem. Twenty space
craft from the So\'iet Union and the Uni
ted States have been sent there since the 
early 1960s. Magellan, named after the 
16th century explorer Ferdinand Magellan, 
was launched from the space shuttle Allan
ti�. When it arrives at Venus, it will spend 
eight month� mapping most of the planet 
at a resolution nearly ten times better than 
that of any previous spacecraft. This book
let will enable the reader to follow this mis
sion as it progresses on its journey to 
Venus. 

LPIB No. 54 

· Voyager at Neptune: 1989 
Stock No. 033-000-01050-8 $1.50. 

Voyager 2 will fly past Neptune and its 
large moon Triton on August 24, 1989, 
flashing over the planet's north pole at an 
altitude of about 4850 km (3000 miles). 
Five hours later, the spacecraft will pass 
about 38,000 km (23,600 miles) from 
Triton. The close nyby of Neptune will 
bend Voyager 2's night path sharply, send 
ing it below the ecliptic plane at an angle 
of about 48 degrees. This 16-page booklet 
is well-illustrated with colored pictures. 
and diagrams the encounter with Neptune. 

• 
The Best We Can Be 
Stock No. 003-000-01037 $2.00. 

Highlighted in the pages of this 24-page 
full color illustrated booklet are the suc
cesses that reflect not only the skills and 
daring of our astronauts but also the dedi-
cation and hard work of the em ire NASA 
industry team. On any scale. the achieve
ments of America's manned space program 
are remarkable. They constitute a record 
of which every American can be proud. 
The purpose of this booklet is twofold: to 
document NASA's record in manned space 
flight and to salute the people who made it 
happen. 

Planetary Exploration 
Through Vear 2000 -
Scientific Rationale 
Stock No. 033-000-0I038-9 $7.00. 

This is another volume in a series of 
reports by the Solar System Exploration 
Commi-ttee of t�e NASA Advisory Coun
cil. In this 88-page book, the Committee 
addresses 1he scientific reasons for explor
ing the solar system. Highlights of each of 
the planetary probe missions such as the 

, Pioneer, Viking, and Voyagers are listed 

in a setting of colored photos and charts. 
Proposed missions are described and ques
tions formulated that could be answered 
by missions to Mars, the lunar base, comet 
rende1vous, etc. 

Beyond Earth's 
Boundaries 
Stock No. 033-000-01045-1 $4.25. 

Subtitled "Human Exploration of the 
Solar System in the 21st Century," this is 
the 1988 annual report to the Administra
tor (NASA) by the Office of Exploration. 
It details four case studies of man in space: 
human expedition to Phobos; human 
expeditions to Mars; lunar observatory: 
and lunar outpost to early Mars evolution. 
Reading this short (52 pages) review of the 
plans of the Office of Exploration gives a 
good overview of the reasons and goals for 
future human space flight. 

-

Orders of Magnitude: 
A History of the NACA 
and NASA, 1915-1990 
Stock No. 033-000-01 053-2 $6.00. 

This is the third edition of Orders of 
Magnitude, a concise history of the 
National Advisory Committee for Aero
nautics (NACA) and its successor agency, 
the National Aeronautics and Space 
Administration (NASA). As NASA 
approaches the 75th anniversary of its 
NACA origins in 1915, a further updating 
of Orders of Magnitude seemed in order. 
Although chapters 4 through 7 of this edi
tion are essentially unchanged from the 
1980 version, the author has included more 
detailed summaries of aeronautics in each 
of them. Three new chapters carry the 
story of NACA up to the origins of NASA 
in 1958; chapters 8 and 9 bring develop
ments in aeronautics and astronautics up 
to the present. Many photos have been 
replaced, a short bibliographical essay was 
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added. and the index has been revamped. 
Although this is not meant to be a defini
tive interpretative study. the publication 
docs present a historical approach lo the 
United States space program in an easy 
readable format. 

New Materials from 
Aerospace Educational 
Development Program 

Hand book for 
Aerospace Education 
by John Paul Rossie. Published by Aero
space Educational Development Program. 
6991 South Madison Way, Lit1leton, CO 
80122. 106 pp. $8.95. 

This handbook is intended to present 
some thoughts and ideas helpful to estab
lishing an active and expanded educational 
program in both the school and the com
munity. It offers ( I )  an introduction to the 
concepts of aerospace education group 
development; (2) ideas for specific curricu
lum applications: and (3) listings in l 2 
categories of over 270 organizations pro
viding resource and support materials. The 
book does not contain actual curriculum 
plans but does offer series of questions that 
could relate various topics such as art, 
music, social sciences. chemistry, medicine. 
and architecture to aerospace. The 
addresses of various organizations could 
be very useful for obtaining additional 
information, although the handbook is not 
specific as to what the organi7.ations offer. 

6 

The UlNAR AND PLANETARY 

INFORMATION BlJUETIN is pub
lished three times ., year by the Lunar and 
Planetary Institute, 3303 NA�A Road I .  
Hous10,;. Texas no58-4399. 

Fran Waranius. l:,litm 

Editorial and production support were 
provided by 1hc Publications Sen ices 
Depanment at the LP!. 

Copy deadhnc for the Fcbru.try issue is 
January 1 7. 1990, Send informa1ion of 
,mnouncemcnl� lo be included 10 I.Pl 
l'ublicalions. 3.10.1 ;-.;ASA Road I. Hous
ton. Texa, 7705!! 4.199. 
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Planetary Science; 
A Lunar Perspective 

S. Ross Taylor 

• 

$10.00 DISCOUNT! 

Coupon expires 
November 30, 1 989 

International Space 
University Announces 
Appointments 

Continuing its development toward 
becoming the worldwide center for educat
ing space professionals. the International 
Space University (ISU) announced the 
appointment of l wo major officials. Dr. 
James S. Logan has been selected as the 
Provost of ISU. and Arthur C. Clarke has 
been appointed to a three-year term as ISU 
Chancellor. 

/\s Provost. Dr. I ogan's responsibilities 
involve coordinating summer �ession oper
ations and 01erall lSU academic structure. 
including developing the permanent cam
pus academic program and mcrsccing 
research contracts. He is coming to IS U 
from NASA Headquarters. where he has 
served as Chief of Aerospace Medicine. 
Life Sciences Division and as Medical 
Liaison for the Space Station Program. He 
was part of the first ISU program held in 
the summer of 1988 at the Mas�achusetts 
Institute of Technology. 

Clarke. a space pioneer and noted 
author. has al�o been a long-time suppor
ter of ISU and ha� served on the Board of 
Advisors since its inception. 

ISlJ also announced the sites for 
summer sessions 1990, 1991, and 1992. The 
1990 summer session, to be ho�tcd by the 
Institute for Space and Terrestrial Science. 
will be held at York University in Toronto. 
Canada. The 1991 summer session will 
take place at the Mo�cow Aviation ln�ti
tutc ( M A I). and in 1992 . .Japan is the sche
duled 1 cnuc. 

The goal of IS U 1� to establish a per
manent rnmpu\ in 1 992, the International 
Space Year. and to offer a }Car-round 
Master\ program in \pace stud1e�. 

L 

--
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Meetings 

MEVTV Workshop on 
Evolution of Magma 

Bodies on Mars 

-

A workshop on the evolution of 
magma bodies on \far� will be held 
in San Diego. California . .lm1uary 15 
- 1 7. 1990. rl1e site is <'nboard the 
"William D. Evans:· at the Bahia 
Resort Hotel on Shelter Mand. This 
\lorkshop is spon�ored by the LPI as 
part or the M EVTV Project. 

I he goal of this workshop ts to 
bnng together experimental petrolo
gbb. geochemists. physical volcanol
ogi,t:-. and geomorphologists inter
ested 111 the evolution or the magma 
bodie� on Mars. The meeting will 
stress informal discussion and debate 
through posters and oral presenta
tions For more inl ormation about 
the 11orkshop. contact comcners 
Peter Vlouginis-Mark (808-948-
(i490) or John H olloway (602-965-
6907). 

Workshop on Meteorite 
Impact on the Early Earth 

Australia is the �itc of a workshop 
on meteorite impact on the earl} 
Earth. This meeting, scheduled for 
September 21 - 22. l 990, is organ 
i7cd by LPI and other sponsors in 
concert with the 53rd Annual Meet 
mg of the Mctcoritical Society in 
Perth, Australia. 

I he goals of the workshop are to 
discuss ancient impact �tructures. to 
explore the pos�iblc geological and 
biological effects of large impacts, 
and to promote the recognition and 
study of Precambrian impact struc
tures and their effects. 

for more information or discus
,ion on this workshop. contact one 
of the organizing committee 
members: V. L. Sharpton (713-486-
2 1 1 1). B. rrench (202-453-1585). or 
R. A. F. Grieve (6 l 3-995-5372). 

--

LPIB No. 54 

-

= 

• 

• I 
I 
I 
I 

• 

• 

I_ 

•1 
1, 

r 

• 

• -

, 

·-

=====:===-_-_ -_ -_ -_ -_ -_ -_ ~----=-=-=-=-=-=-=-=-= 
■ 

■ -
• 

~ I 1,•--------
1 

• 

• • I 

I 

■ 

1 
I 

■ ...) 

, . 

■- •.aJ ■ 
- ■- -

• 

, . 

.. 



The following list of telephone extension 
numbers is provided for your convenience. 
To reach any of these telephones, dial 
7 1 3-486 and the four-digit extension. These 
numbers are valid for both commercial 
and FTS lines. 

Administrative Order Department 
Departments Planetary Image Center 

Mary Ann Hager 
Lori Clancy 

Accounting and Employee Benefits Cathy Fischer 
Olene Edwards 2 140 Debra Rueb 
Sheila Bowles 2 169 Publications Services Office 

Bibliographic Search Services Stephanie Tindell 
Stephen Tellier 2 19 1  Pam Thompson 

Computer Center Editorial 
Kin Leung 2 1 65 Renee Dotson 
Amanda Eck 2 1 56 Sarah Enticknap 
Brian Fessler 2 184 Joan Shack 
Scott Lee 2 1 8 1  Graphics 
Jackie Lyon 2 1 92 Donna Chady 
Marshall Thomas 2 1 52 Deborah Barron 

Computing Center for Planetary Data Shirley Brune 
Analysis Typesetting 

Image Processing Facility Projects Office 
Brian Fessler 2 184 Pam Jones 

Geophysical Data Facility Terry Gore 
Scott Lee 2 1 78 LeBecca Simmons 

Computer Remote Access Review Panel Office 
300/ 1 200/2400 baud modem 8214 Lila Mager 

9782 Lita Holley 
Director's Office Secretaries, Scientific Support 

David Black 2 1 38 Lori Clancy - McGetchin Hall 
Helene Thorson 2 168 Mildred Dickey · Main Building 
Dory Brandt 2 180 
Beth Williams 2 196 

Scientists/Visiting General Information 
Janice Doherty 2 1 39 Fellows-Fall 1989 

Guards: After Hours/Weekends 
Bessie Bell 2 1 39 Ashwal. Lew 
Charles Candido 2 1 39 Bills. Bruce 
Bill Johnson 2 1 39 Black, David C. 
Lora Simmons 2 1 39 Clifford, Stephen 

Library Information Center de Silva, Shanaka 
Fran Waranius 2 1 35 Murali, A.V. 
Stephen Tellier 2 19 1  Reid, Arch 

Maintenance and Security Ryder, Graham 
James McKinney 2 1 7 1  Sharpton, Buck 
William Garcia 2 1 7 1  Schuraytz. Ben 
Willie Williams 2 1 7 1  Williams, Steven 
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2 172 

2 1 36 
2 1 74 
2 1 72 
2 1 99 

2 1 43 
2 1 75 

2 1 88 
2 1 64 
2 16 1  

2 1 95 
2 1 48 
2 1 48 
2 1 95 

2 1 50 
2 1 66 
2 158 

2 1 5 1  
2 149 

2 157 
2 1 53 

2 147 
2 1 67 
2 1 38 
2 1 46 
2 1 14 
2 1 93 
2 1 70 
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2 1 1 1  
2 187 
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September 
25 27 

October 
1 -3 

2 6 

4 6 

9 I J  

J O  12  

23 27 

30 Nov. 3 

8 

I.Pl-1,APST Workshop on Production 
and Uses of Simulated l,unar Materials, 
Houston. Texas. Pam Jo11es, L111111r and 
Pla11etarr lnsti1w1•, 3303 NASA Road I. 
llo1H101;, TX 77058-4399. Phom•. 
713 486 ! /50. 

l.unar Commerce Conference: Building 
the Earth-Moon Bridge, San Franc1�co. 
California. Space Age P11hlishi11g 
Compam'. 2043 I S1e1•e11s Cr1•ek 8/l'cl. , 
Cupertmo. CA 950/4. Plume: 
408 996 92 /0. 

Seventh Thematic Conference on Remote 
Sensing for Exploratory Geology. 
Calgary, Alberta, Canada. Rohal fl. 
Rogen. Chairman. Program Com111itree. 
ERIM. P.O. Box 8618. A11n Arhor. ,'vii 
48/07-86/8. Pirone: J/J 994 1200. 
ext. 3382. 

MEVTV Workshop on "Tharsis," F�te� 
Park. Colorado. Pam Ju,ws. Lunar and 
Plane1ar_1 lmtitllle, 3303 NASA Road 1. 
Houston, TX 77058 4399. Pho1w: 
713 486-2150. 

International Workshop on Physics and 
Mechanics of Cometary Materials. 
Munster, Westphalia, FR Germany. D. 
Suifjler and T. Spohn, Institlll fur 
Plannof<,Kte. Universitiit Munster. 
Wilhe/111-Kle111111-Str. /0, D-4400 Miimter, 
FR Ger111any. 

LPI-LAPST Workshop on Lunar 
Volcanic Glasses: Scientific and Resource 
Potential. Houston, Texas. Pam Jones. 
Lunar and Planetary lnstitllle, 3J0J 
NASA Road I. Ho11s1011, TX 77058-4399. 
Phone: 113 486 2150. 

International Symposium on First Results 
of the Phobos Mission and Future Space 
Exploration of Mars, Paris, France, C. cle 
Ber,:h. Oh.i·,•n·atoirc de Paris. 92195 
MHUDON Cede.,·. FranC"e. 

Annual Meeting of the Division for 
Planetary Science of the American 
Astronomical Society, Providence. Rhode 
Island. Carle Pieter.,·. Departme/11 oj 
Geological Science.,. Broll'n U1111'('r.,ily, 
l'r<Jl'ic/ence, RI 02912. Phone. 
40/-863-2417. 

-

■ 

November 
3 

6 K 

6 9 

13 16 

December 
4 8 

American Astronautical Society Annual 
National Conference. I o� Angeles. 
Californi,1. Carolrn F Broun. AAS. 6212 
Old A.'c'<'m' ,\fill Court. ,\j,ril,Kfic,fd. I A 
22152. Phom•: 703 866 0010. 

Third Pacific Basin International 
Symposium on Ad,·ances in Space Science 
Technology and Its Applications 
(PISSTA), Los Angele,. California. 
Carolm F Brmrn. Amt•ncan 
A wronaut1rnf Society, 62 I 2 Old l\1'c't1< 
Mt/I Court, Spriny,.lield. VA 22/52. 
Phone: 703-866-0020. 

Geological Society of America Annual 
Meeting, St. Louis. M issouri. Edna 
Collis. G.S.A. ,  JJ00 Penrose Pllln'. P.O. 
Bo., 9/40. Boule/er. CO 80301. Plw1w· 
J0J 447-2020 or 1-800-GSA-/988. 

3rd Annual Space: Technology, 
Commerce, and Communications 
Conference and Exposition, Houston. 
I cxas. Roseann "fo/fr. 1.'F. Associates, 
/11c'. , 79 Milk Street, Suire I /08. Boston, 
MA 02/09. Plume: 6/7-292 6480. 

American Geophysical Union Fall 
Meeting, San Francisco, California. A GU 
Meetin!(,I. 2000 Florida A venue NH'. 
Washmg1011. DC 20009. Phone: 
202-462-6903. 

February 1990 
6 9 1990 Yosemite Conference on Transition 

Regions in Solar System Plasmas, 
Yosemite National Park, California. J. L 
Burch, Solllhwest Research lm1i1111e. San 
Amonio, TX 78284. Plume: 5/2-522-2526. 

March 
5 9 

---------

- . r---

Protostars and Planets III, Tucson, 
Arirnna. Euge111' H. Lev_1 , Lunar and 
P/aneran· Laboratory, Universuy of 
Artzona. 11u·.wm. A Z  85721. Plume: 
602-62 /-2902. 

12  16  

24 28 

-

21st Annual Lunar and Planetary Science 
Conference, Houston. Texas. Pam Jo11et. 
Lunar and Plmrl'lery lns1ttu1e. JJ0J 
NASA Roac/ I. 1/ou.wm, I:'< 77058-4399. 
Phone: 71 J-486-2150. 

10th Annhersary Meeting, European 
Union of Geosciences, Stra�oourg. 
France. Organizing Co111111i111•e /:'UG I '/. 
Uni1•ersity of Trie.�te, /11.1·w111e of 
Mineralogy. Pia:::ale Furopa. I, /.J4100 
Trie.1·11•, /111/y. 
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