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XIIITH LUNAR & PLANETARY SCIENCE 
CONFERENCE WRAP-UP 

■ Approximately 500 scientists and students attended 
the Xlllth Lunar and Planetary Science Conference 
held in Houston, March 15-19, under the joint sponsor
ship of the American Geophysical Union, the Lunar 
and Planetary Institute, and the NASA Johnson Space 
Center. 
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Special sessions were held during the Conference on 
Monday evening, "Report to the Planetology Com mun
ity ... Solar System Exploration", and on Wednesday 
afternoon, "New Opportunities for Earth and Planetary 
Research in the Mid-1980's". Thursday morning, dur
ing the "Planetary Interiors and Venus" session, a pre
sentation was made by V. L Barsukov, Director of the 
Vernadsky Institute of Geochemistry and Analytical 
Chemistry, on the results of the Venera 13 and 14 mis
sions. The presentations included photographs taken 
by both Venera 13 and 14 as well as United States
produced radar maps of the Venus surface used in 
selecting the landing sites for both missions. (See V
G ram, p. 2, included with this BULLETIN for story on 
the Venera findings.) 

The Second annual LPSC Chili Cook-Off, held on 
March 16 on the grounds of LPI, was the social high
light of the conference. The cook-off was attended by 
over 260 conference participants and their guests. Six
teen chili teams competed in the contest, a barbeque 
dinner was served and guests enjoyed live music pro
vided during the evening. 

Winners of the chili cook-off were: 

First prize: Martin-Marietta "Up the Creek Gang" 

Second prize: NASA/JSC Lockheed "Fox Fire" 

Third prize: JPL "Pacific Plate" 

s p A C E W 
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SPACEWEEK '82: SPACE
OUR CONTINUING JOURNEY 

E I( 

Spaceweek is a week-long celebration that occurs 
yearly in late July, July 20 being the anniversaries of 
both the Apollo 11 moon landing and the Viking 1 Mars 
landing. It is an effort to promote public support across 
the country for the exploration and utilization of space. 
Spaceweek National Headquarters, located in Hous
ton, is coordinating activities to be held throughout the 
week of July 16-24, 1982 in many U.S. cities. 

The major goal of Spaceweek is to demonstrate wides
pread public support for a vigorous program of space 
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activities. This will be accomplished in the following 
ways: 

1. Inform the public about space by holding 
events during which the benefits of space tech
nology and the results of space science are 
explained in laymen's terms. 
2. Enlist the participation of both scientists and 
engineers by having them explain discoveries and 
technological developments during the public 
events. 

3. Encourage the involvement of all individuals 
and societies that promote space in the organiza
tion and successful completion of Spaceweek 
activities. The entire Spaceweek effort is brought 
about by volunteers from such groups. This com
bination into a single national coalition will pro-
vide the strength and unity necessary to empha
size the enthusiasm and commitment this country 
feels towards space exploration. 
4. Provide visibility through extensive media cov
erage. 

During Spaceweek, free public events will include 
scientific and technological exhibits, movies, lectures, 
model rocket meets, telescope "star parties", space art, 
and other events with popular appeal. These events 
form the basis for a vigorous media campaign of news 
releases, newspaper and broadcast interviews, and live 
coverage. 

Spaceweek '82 can thus be influential in showing our 
nation's leaders the depth of popular support for 
space. Spaceweek is a time each year to commemorate 
our past accomplishments in space and commit our 
nation to further steps toward our next frontier. 

Volunteer help is needed for Spaceweek. Individuals 
and groups wishing to become involved can contact 
Fred Becker, Publicity Manager, at 713-483-2566, or 
write to Spaceweek National Headquarters, P.O. Box 
58491, Houston, Tx. 77258. 

I 

NEW CONTRACT CONTINUES 
SUPPORT FOR PIONEER EXPLORATION 
PROGRAMS 

A nearly two-million dollar contract for continuing 
support of NASA's several interplanetary Pioneer space
craft was awarded today by NASA-Ames Research 
Center to the Bendix Field Engineering Corporation's 
Advanced Data Systems in Sunnyvale. The contract is 
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in support of the NASA solar system exploration pro
gram. The contract is a cost-plus-award-fee for a two
year period of performance commencing April 1, 1982. 
Option clauses provide for an additional three years, or 
a total potential life of five years. The initial funding 
authorized is $500,000, with the estimated cost of the 
two-year period totaling $1,852,958.00. 

The contract will provide for operation of the seven 
Pioneer spacecraft: the Pioneer 6-9, Pioneer-Venus 
Orbiter, and Pioneers 10 and 11. 

Pioneers 10 and 11 surveyed Jupiter and Saturn, and 
both are on their way out of the solar system. Pioneer 
10 is mankind's first spacecraft to leave the solar sys
tem. The Pioneer-Venus Orbiter, one of two U. S. 
spacecraft operating at a planet, is making photos of 
Venus and measurements of its atmosphere, space 
environment, and interior composition. Pioneers 6 
through 9 have been circling the Sun as solar weather 
stations and returning information for researchers. 

The terms of the contract provide for Mission Flight 
Operations and Data Processing Support Services, 
which include flight operational control of the seven 
Pioneer spacecraft, and operation, maintenance, and 
upgrading of the Pioneer Mission flight operation and 
data processing facilities at NASA's Ames Research 
Center at Mountain View, California. 

The work will be performed on-site at Ames. Now 
doing the work, Bendix was the only respondent to the 
competitive request-for-proposal. Patrick Baulay is the 
Bendix Manager, and Richard 0. Fimmel is the Pioneer 
Missions Manager. The parent company of the local 
Bendix office is Bendix Field Engineering Corporation 
of Columbia, Maryland. 

NASA PR 82-12 

PIONEER IO COMPLETES TEN YEARS IN 
SPACE, NEARS EDGE OF SOLAR 
SYSTEM 

Pioneer 10, the first spacecraft to Jupiter, now making 
man's first trip out of the solar system, completed ten 
years in space on Tuesday, March 2, 1982. 

Since launch in 1972, the far�traveling U.S. spacecraft 
has traversed the asteroid belt, survived Jupiter's pun
ishing radiation belts, and operated almost without 
flaw. Pioneer 10 has traveled 3.27 biUion miles, 
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received over 40,000 commands from Earth, and trans
mitted more than 125 billion bits of scientific data. 

With one exception, Pioneer continues to function 
well, and is currently engaged in a new enterprise, 
defining the extent and behavior of the Sun's atmo
sphere, the magnetic bubble which contains the Sun 
and the planets. This "bubble" in the interstellar 
medium is called the heliosphere. 

Pioneer 10 now is more than half way between the 
orbits of Uranus and Neptune, 2.5 billion miles from the 
Sun. About a year from now in April 1983, Pioneer will 
be farther from the Sun than the planet Pluto. By June 
1983, it will be farther out than Neptune-outside all of 
the planets of the solar system, in their current positions. 

Pluto's orbit is so elongated that the "outermost 
planet" will be inside Neptune's orbit for the next 17 
years. NASA officials have. therefore, selected Octo
ber 1986 (when Pioneer crosses the mean orbit of 
Pluto) as the official date for the first spacecraft's leav
ing the solar system. Pioneer will cross the farthest 
extension of Pluto's orbit in Apr

.
ii 1969. 

At Pioneer's current tii.. ... _ .. v_, of 2.5 billion miles, it 
takes three hours and 42 minutes for spacecraft data, 
traveling at the speed of light, to reach the Pioneer 
Operations Center at NASA's Ames Research Center, 
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Mountain View, CA. This one-way communication 
tlme currently is increasing at a rate of one minute 
every four days. 

Despite damage from intense Jovian radiation, and hits 
by tiny micrometeoroids, plus ten years of continuous 
operation, almost all systems are preforming well. Pio
neer's magnetometer ceased to function in 1975, but 
experimenters can calculate the interplanetary field 
from charged particle trajectories, magnetic data 
already gathered, and several correlations from five 
other Pioneer scientific instruments. 

Scientists await current spacecraft findings "with 
intense excitement," says Dr. James A. Van Allen, Uni
versity of Iowa, Pioneer 10 experimenter, "Because we 
think the Sun is typical of a majority of the stars in the 
universe. It's the only star we can measure from 'close 
up'. Finding the extent and exact mechanisms of the 
Sun's atmosphere will tell us a great deal about the Sun 
itself, about the interstellar gas surrounding the solar 
system, and hence about stars in general." 

The picture now emerging seems to show that the 
heliosphere is enormous, far larger than predicted. The 

.. 

-• 
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heliosphere ( created by the mi Ilion-mile-an-hour solar 
wind, blowing out from the sun in all directions) 
appears to be a tear-shaped magnetic bubble. The 
bubble is "streamlined" by the motion of the solar sys
tem through the interstellar gas. 

Pioneer is traveling "down the tail" of the heliosphere 
tear drop. The spacecraft is seeking the "skin" of this 
heliospheric bubble, the boundary between the Sun's 
atmosphere and true interstellar space. No one knows, 
but scientists think this boundary region may lie 
between five and ten billion miles from the Sun. 
Experts at NASA's Deep Space Network expect to be 
able to track Pioneer out to somewhere beyond five 
billion miles. 

At the long-lived spacecraft's current distance, the 
Earth would be seen as a pin point of light, never more 
than 2.2 degrees away from a Sun still intensely bright, 
but no larger than a pin head. Because of this huge 
distance, and the decline in brightness of the Sun, 
Pioneer's sun sensor will not be able much longer to 
provide the sun pulse, which gives rotational position 
of the spinning spacecraft several times a minute. 
However, NASA-Ames missiorJ controllers have de
vised, and will soon be using, a method of making star 
maps with the Pioneer camera (Imaging Photopolar
imeter) to provide the needed rotational and attitude 
data. 

Pioneer 10 has an array of achievements and discover
ies. Some are: 

1. First trip to Jupiter. I 
2. First crossing of the Asteroid Belt and finding 
that it presents little hazard to spacecraft. 

3. Discovery that Jupiter is a liquid planet. 

4. First model of Jupiter's huge, pulsating, mag
netosphere and tremendously powerful radiation 
belts . 

5. First accurate measurements of mass and den
sities of Jupiter's planet-sized moons, key to the 
planet's formation history. 

6. First closeup pictures of Jupiter's Great Red 
Spot and belts and zones showing details of 
atmosphere circulation. 

7. Proof of origin of the gegenschein and zodia
cal light. 
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Recent Pioneer discoveries about the space at the 
edge of the solar system raise other new questions. We 
now believe the heliosphere bubble "breathes" in and 
out once every 11-year solar cycle, says Dr. John 
Simpson, University of Chicago, Pioneer experimen
ter. The shock waves of the enormous storms on the 
Sun seem to persist in the heliosphere for as long as a 
year, probably changing the heliosphere bubble's 
shape, as if it were a huge pulsating jelly fish. 

"It's hard to overstate the interest of the physics com
ing out of this phase of the Pioneer mission," com
ments Dr. Aaron Barnes, NASA-Ames astrophysicist. 
"We are constantly entering unexplored territory, and 
we really don't know what we'll learn about our local 
star." 

Other recent findings about the heliosphere: • 

1. The solar wind was expected to slow with dis
tance from the Sun, but this has not happened. 
Almost no motion energy has been lost as heat. 

2. The primary source of turbulence in the outer 
heliosphere is storms on the Sun, not solar wind 
collisions. 

3. Near solar maximum, cosmic ray particles 
incoming from the galaxy in alt velocity ranges 
(even near light speed} become half as numerous 
or are shut out completely from the heliosphere. 

4. For unexplained reasons, high velocity streams 
of electrons from Jupiter moving through the 
heliosphere don't wobble as expected from the 
planet's axial tilt. 

5 .  The heliosphere is bisected by a 'flapping' cur
rent sheet, aligned with the Sun's equator, and 
believed to extend to the interstellar boundary. 

6. As solar storm activity builds up, the helio
sphere is believed to deform into a more oval 
shape lined up with the Sun's equator, from its 
rounder snape at solar minimum. tt also may 
expand in size. 

NASA PR 82-04 
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GODDARD DIRECTOR LEAVES NASA 
FOR PRIVATE INDUSTRY 

A. Thomas Young, Director of Goddard Space Flight 
Center, Greenbelt, Md., left NASA on March 20, 1982. 
He has been named vice president of research and 
engineering for Martin Marietta Aerospace, Bethesda, 
Md., effective March 22. 

Young joined NASA's Langley Research Center in 
Hampton, Va., in 1961, working on Project Vector, an 
aerospace controls research project of the Lunar Orbi
ter Project. In 1968, he was assigned responsibility for 
the development of Mars mission objectives for the 
Advanced Space Projects Office. He was the Viking 
Science Integration Manager prior to his appointment 
as Viking Mission Operations Manager in early 1974 
and was named Viking Mission Director in 1975. From 
November 1976 to February 1979, he served as Direc
tor of the Planetary Program in NASA's Office of Space 
Science. On Feb. 1, 1979, he was appointed Deputy 
Director of Ames Research Center, Mountain View, 
Calif., and in February 1980, was named Director of 
Goddard. 

Young was a Sloan Fellow at the Massachusetts Insti
tute of Technology in 1971-72, and received a master of 
management degree. He was presented the Distin
guished Service Medal, NASA's highest award, in 1977. 
He received two Presidential ranks, that of Meritorious 
Executive in 1980 and Distinguished Executive in 1981. 
He is a Fellow of the American Institute of Aeronautics 
and Astronautics and a Fellow in the American Astro
nautical Society. - NASA PR 82-31 

HINNERS NAMED GODDARD DIRECTOR 

■ 

Dr. Noel W. Hinners, Director of the National Air and 
Space Museum, has been appointed Director of 
NASA's Goddard Space Flight Center, Greenbelt, MD, 
effective June 14. 

Hinners became Director of the National Air and Space 
Museum in April 1979. Prior to that he was Associate 
Administrator for Space Science at NASA Headquar
ters from June 1974 to April 1979 and he served as 
Director of Lunar Programs in the Office of Space 
Science. He joined NASA in 1972 as Deputy Director 
and Chief Scientist, Apollo Lunar Exploration. 
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Before joining NASA, Hinners was associated with Bell
com, Inc., as a member of the technical staff, supervi
sor of the lunar science group and head of the lunar 
science exploration department. 

Hinners served as chairman of NASA's Lunar Dust 
Erosion Study Committee in 1969-70, and the Apollo 
Photo Data Users Group in 1971. He was also chairman 
of the Apollo Site Committees for Apollo 12-17 mis
sions. He currently chairs NASA's Solar System Explo
ration Committee. 

He is a member of Phi Beta Kappa and Sigma Xi honor
ary societies, the American Geophysical Union, the 
American Association for the Advancement of Science, 
the National Academy of Sciences' Space Science 
Board and a trustee of the University Corporation for 
Atmospheric Research. 

NASA PR 82-49 
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missions, serving as a flight director for all the Mercury 
missions and many of the Gemini flights. He directed 
the design and implementation of Mission Control and 
then supervised the training of a new group of flight 
directors, many of whom now hold top management 
jobs in NASA. In 1972, Kraft was named director of the 
Johnson Space Center. 

Kraft was honored by President Carter in 1980 as one 
of the nation's outstanding government employees. 
Three times, he has received NASA's highest award, 
the Distinguished Service Medal. 

GRIFFIN NAMED NEXT DIRECTOR OF 
JSC 

KRAFT LEAVING JSC lllllflli- Gerald D. Griffin, a former Apollo flight director, will be 
---------------�---- the next director of the Johnson Space Center. Griffin, 

47, will replace Christopher C. Kraft, Jr. 
Dr. Christopher C. Kraft, Jr., who built Mission Control 
and left his imprint on every American manned space 
flight has announced that he will step down as director 
of the Johnson Space Center at the end of the year. 

Kraft, 58, said he plans to leave NASA shortly after the 
space shuttle Columbia makes its first operational 
flight, scheduled for November, but has no definite 
plans. 

"This will be a transition period for activity at the John
son Space Center and a reasonable time to depart," 
Kraft said in a statement released by NASA. 

Kraft is the last member still working at NASA from the 
Space Task Group, a team of 35 engineers selected in 
1958 to start America's man-in-space program. 
Members of the group, including Kraft, helped estab
lish the Manned Spacecraft Center in Houston in 1961. 
The center became the control hub for all U.S. manned 
spaceflights starting with Gemini 4 in 1964. The center 
later was named the Lyndon B. Johnson Space Center, 
honoring the late president. 

Kraft's career in space began in 1945 as a member of 
the National Advisory Council on _Aeronautics, the 
forerunner to NASA. In the early phases of the Mercury 
program, he was a principal contributor to many of the 
basic flight control techniques used in manned space 

Griffin, a native of Athens, Texas, was graduated from 
Texas A&M University with an aeronautical engineer
ing degree. He is now vice president of Scott Science 
and Technology Inc., of Scottsdale Arizona, a consult
ing firm owned by former astronaut David Scott. 

Griffin, who joined the space agency in 1964, was a 
flight director for all 11 manned Apollo missions. He 
was the lead flight director for Apollos 12, 15 and 17. He 
was a flight controller during the Gemini program. 

When he left JSC, Griffin became assistant administra
tor for legislative affairs at NASA headquarters. While 
in Washington he also served as deputy associate 
administrator for space flight operations. Griffin also 
served as deputy director of the Kennedy Space Cen
ter, Florida, and the Dryden Flight Research Center at 
Edwards Air Force Base, California. 

Griffin, who worked for Kraft as a flight director, said, 
"I've never been placed in a situation where I will be 
following a living legend. That gives me cause to 
ponder." 

He said, "Chris has always been one of my heroes and 
always will be. He was always highry motivated and a 
leader of the highest quality. He had the capabilUy to 
instill those qualities in those who worked with him." 
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LEWIS DIRECTOR TO LEAVE NASA TO 
RETURN TO MIT 

Dr. John F. McCarthy Jr., director of Lewis Research 
Center in Cleveland, will leave NASA July 1 to return to 
the Massachusetts lnstitute ofTechnology, Cambridge, 
as professor of aeronautics and astronautics. 

Before joining Lewis in October 1978, McCarthy was 
director of MIT's Center for Space Research and pro
fessor of aeronautics and astronautics. From 1962 to 
1971, he was with North American Rockwell Corp., 
where he served as vice president, Systems Engineer
ing of the Los Angeles Div. Other positions at North 
American Rockwell included: vice president, research 
and engineering and executive vice president-technical 
at the Los Angeles Div.; vice president, research and 
engineering, North American Aviation Div. Office; vice 
president of research, engineering and test for the 
Space Div.; assistant chief engineer, Apollo; and direc
torships in control systems, technology and space 
sciences at the Space Division. 

A native of Boston, McCarthy attended MIT where he 
received his bachelor's and master's degrees in aero
nautical engineering in 1950 and 1951. After gradua
tion, he joined the staff of MIT's Aeroelastic and 
Structures Research Laboratory and was responsible 
for the design and operation of one of the first variable 
Mach number supersonic test sections, in which he 
performed some of the earliest successful supersonic 
flutter tests. In 1962 he received his doctorate in aero
nautics and physics from the California Institute of 
Technology. 

McCarthy is the author of numerous technical papers; 
a Fellow and former Director of the American Institute 
of Aeronautics and Astronautics (AIAA); a Fellow of 
the American Astronautical Society: an Associate Fel
low of the Royal Aeronautical Society; a member of 
Sigma Gamma Tau, Sigma Xi, the Research Society of 
America, and the National Academy of Engineering. 

In 1973 he was awarded the Meritorious Civilian Ser
vice Award (Air Force) for his work on the C-5A trans
port airplane and in 1978 he received the Decoration 
for Exceptional Civilian Service for distinguished ser
vice as a member of the Air Force Scientific Advisory 
Board. 

NASA PR 82-35 
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STOF AN TO HEAD LEWIS RESEARCH 
CENTER 

Andrew J. Stofan, of Oakton, Va., has been named 
Director of the Lewis Research Center in Cleveland, 
Ohio, succeeding Dr. John F. McCarthy, Jr. Stofan's 
appointment was announced by James M. Beggs, 
NASA Administrator. The Lewis Research Center is a 
major element of the space agency. 

Stofan was Acting Associate Administrator for Space 
Science at NASA headquarters in Washington, DC, 
from October 1980 until February 1982 when Dr. Bur
ton I. Edelson became Associate Administrator of the 
new Office of Space Science and Applications. For the 
past month, Stofan has been serving as advisor to 
Edelson in structuring the new office. 

Stofan will assume his new duties July 1, when 
McCarthy returns to MIT as Professor of Aeronautics 
and Astronautics. 

Stofan began his professional career at the Lewis 
Research Center in 1958 as a research engineer. In 
1962, he was assigned to the original Centaur Project 
Office as a member of the Propel I ant Systems Section, 
becoming head of that Section in 1966. A year later, he 
was named Project Manager of the B/1-B/2 test pro
grams. In 1969, he was named Assistant Project Man
ager, improved Centaur, and a year later became 
Project Manager of the new Titan/Centaur vehicle pro-
ject office, where he was responsible for all activities 
associated with the design and development of the 
launch vehicle. He also directed the launch of the 
Titan/Centaur Proof Flight in February, 1974. Stofan 
assumed the role of Director, Launch Vehicles, in 1974 
and from then until 1978, directed the launch of ten 
Atlas/Centaurs (Intelsat, COM STAR and HEAD space-
craft) and six Titan/Centaurs (Viking, Helios and 
Voyager spacecraft). In January 1978, Stofan was 
appointed Deputy Associate Administrator for the 
NASA headquarters Office of Space Science. In Octo-
ber 1980, he became Acting Associate Administrator. 

He received group achievement awards for the Titan/
Centaur project team and the Helios team in 1975, and 
for the Shuttle Flight certification team in 1981. He also 
received the NASA Exceptional Service Medal in 1975 
and the NASA Distinguished Service Medal in 1981. 

NASA PR 82-47 
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LPI TOPICAL CONFERENCE ON 
CHONDRULES AND THEIR ORIGINS 

The Lunar and Planetary Institute is sponsoring a Top
ical Conference on "Chondrules and Their Origins," to 
be held at the LPI in Houston, Texas, November 15-18, 
1982. This conference is intended to attract informed 
scientists from a wide variety of backgrounds to partic
ipate in provocative discussions in an informal atmo
sphere. Among topics to be discussed are the textures 
and mineral chemistries of chondrules, the major, 
minor and trace element chemistries; isotopic mea
surements and chronology; and theoretical and exper
imental studies of chondrule formation. To receive 
additional conference information, contact Pam 
Jones, Conference Administrator, LPI, 3303 NASA 
Road One, Houston TX 77058 (713-486-2150), or Elbert 
King, Chairman, Organizing Committee, Dept. of Geo
sciences, University of Houston, Houston TX 77004. 
(713-7 49-3724) 

LPI/NASA TOPICAL CONFERENCE 
ON PLANETARY VOLATILES 

The Lunar and Planetary Institute and the Natrona! 
Aeronautics and Space Administration will co-sponsor 
a topical conference on "Planetary Volatiles", October 
9-12, 1982, in Alexandria, Minnesota. Conveners of the 
conference are Richard O'Connell and Robert 0. 
Pepin. Sessions planned include: 

I. Initial and present volatile inventories in the 
Earth. other planets, meteorites and comets 

2. Observational evidence on the time history of 
volatile transfer among reservoirs 

3. Volatiles in planetary bodies, their mecha
nisms of transport, and their relation to thermal, 
chemical, geological and biological evolution 

Principal focus will be on Earth, Mars and Venus for 
comparative discussion of volatiles in planetary sys
tems, and on meteorites and comets for estimates of 
the initial complement of volaUles in preplanetary mat
ter. Expressions of interest and potential participation 
are invited from all relevant areas of research. Those 
interested in participating should send a brief descrip
tion of their proposed contribution to the meeting, 
indicating whether they wish to speak (5 minutes, 15 
minutes, or 25 minutes) or submit materials for a poster 
session, whether they intend to submit an abstract, and 
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the general area of their scientific interest. Deadline for 
receipt of applications is June 15, 1982. Further infor
mation may be obtained by writfng: Planetary Vola
tiles Conference, Lunar and Planetary Institute, 3303 
NASA Road One, Houston TX 77058 or by telephoning 
713/486-2150. 

DIVISION FOR PLANET ARY SCIENCES, 
AAS, ANNUAL MEETING 

The Laboratory for Atmospheric and Space Physics of 
the University of Colorado will host the 14th Annual 
Meeting of the Division for Planetary Sciences of the 
American Astronomical Society. The meeting will con
vene at the Hilton Harvest House in Boulder, Colorado 
from October 19 to 22, 1982. 

Contributed reports from all areas of planetary science 
are welcome. Abstracts must be submitted in standard 
AAS format and must be received by August 15, 1982. 
Titles must be received by August 1, 1982. Send titles 
and abstracts to the program chairman, Robert A. 
West, LASP, Campus Box 392, University of Colorado, 
Boulder, CO 80309. Questions regarding travel and 
accommodations shou$d be directed to the local 
arrangements chairman, Larry W. Esposito, at the 
same address. 

.. 

THEORY INSTITUTE IN SOLAR 
TERRESTRIAL PHYSICS 

-

The Theory Institute in Solar Terrestrial Physics will be 
conducted on the Boston College campus, August 9-
26, 1982. The purview of the Institute encompasses 
solar and heliospheric physics, magnetospheric phys
ics including planets other than Earth. thermospheric 
physics, coupling processes among these nelds, and 
the basic plasma theory closely related to these fields. 
The Institute will consist of a School followed by a 
Theory Conference. 

The first two weeks of the Institute will consist of a 
School with invited speakers lecturing broadly on con
cepts and fundamental principles of solar-terrestrial 
physics. The plan is for the published proceedings of 
the School to represent, at least in outline form, the 
scope and depth of a suitable curriculum for a well
trained scientist specializing in the field of solar
terrestrial physics. 
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The last four days of the Institute wi II constitute the first 
Theory Conference in Solar-Terrestrial Physics. Pre
sentations will be based upon invited and contributed 
contribu

.
tions selected by a program committee. Only 

theoretical papers (mathematical analysis, computer 
simulation, physical modelling) will be included in the 
Theory Conference. 

Boston College housing and dining facilities will be 
reserved for Institute participants upon request. Pre
registration should be completed before June 1, 1982. 
The registration fee for the School and Theory Confer
ence is $150.00; for the Theory Conference only it is 
$90.00. Some financial assistance for registration and 
housing costs is available to qualified graduate stu
dents. There are no travel funds available. 

To obtain more information, send name and full mail
ing address to Maura Hagan, Department of Physics, 
Boston College, Chestnut Hill MA 02167 USA. 

I 

11  TH INTERNATIONAL RADIOCARBON 
CONFERENCE 

The 11th International Radiocarbon Conference will 
be held at the University of Washington, McCarty Con
ference Center, Seattle Washington, June 21-25. Pre
registration will be accepted until May 20. 

Sessions scheduled for the conference include: Gen
eral aspects of 14C technique; Natural 14C variations; 
Anthropogenic 14C variations; Archaeology; Hydro
logy; Oceanography; 14C applications; and, Techni
cal aspects of accelerator mass spectrometry. Other 
events scheduled include a tour of the Quaternary Iso
tope Laboratory and/or the Nuclear Physics Labora
tory, a Conference cruise and salmon dinner, and a 
post-conference field trip to Mount Rainier dealing 
with "Holocene environmental records." 

The organizing committee for the conference is Minze 
Stiuver, Pieter M. Grootes and George W. Farwell. For 
more information about this conference contact them 
at the Quaternary Isotope Laboratory, AK-60, Univer
sity of Washington, Seattle WA 98195. (203/543-6327) 
For information about registration contact Ms. Sharon 
Christiansen, Conference Coordinator, 206/543-9233. 
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AN ASTRONOMY WORKSHOP FOR -
TEACHERS 

As part of its 93rd annual scientific meeting, the Astro
nomical Society of the Pacific is sponsoring a two-day 
workshop on teaching astronomy in the elementary 
and secondary grades. The sessions will be held Sat
urday and Sunday, June 26 and 27, 1982, at the Univer
sity of California, San Diego in La Jolla. 

The first day of the workshop will emphasize specific 
classroom activities and a variety of resources for 
teaching astronomy. The second day will ·feature a 
series of non-technical lectures by noted astronomers 
on new developments in our understanding of the uni
verse. Among the speakers will be Drs. David Morrison, 
Halton C. Arp, William Kaufmann, and George Abell. 

Credit for the workshop will be available through the 
University of California. No background in science or 
math will be required. 

For a full description of the workshop and an applica
tion form, please send a stamped self-addressed enve
lope to: 

Educator's Workshop 
A.S.P. 
1290 24th Avenue 
San Francisco, CA 94122 

COSMIC DUST SAMPLES MADE 
AVAILABLE FOR SCIENTIFIC STUDY 

Cosmic dust particles, which are thought to originate 
from comets, can be obtained for scientific study from 
the Planetary Materials Curatorial Branch at NASA's 
Johnson Space Center, Houston. The Planetary Mate
rials Facility at Houston has been the location of the 
lunar samples and more recently for meteorite samples 
retrieved from the Antarctic. 

The microscopic particles are collected at altitudes of 
18,300 meters (60,000 feet) by NASA research aircraft 
using specially designed collectors. The collectors are 
returned to an ultra clean laboratory at Johnson where 
the particles are extracted from the collectors and pre
pared for scientific study. Particles are examined with 
optical and scanning electron microscopes, and their 
pictures and elemental signatures are compiled in 
catalogs. The catalogs can then be used by scientists 
in planning research and requesting specific samples. 
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Cosmic dust represents a new source of extraterres
trial material which can be studied in the laboratory. 
Lunar samples have enabled scientists to unravel 
much of the history of the Moon and some information 
about events which occurred early in the history of the 
solar system. Meteorites were apparently once a part of 
asteroids or comets, and provide evidence for events 
which occurred when, or even before, the solar system 
was formed. Cosmic dust particles are almost certainly 
grains from comets, which had been active fairly 
recently, and thus could provide another window to the 
history of the solar system. 

Experiments that may be performed using cosmic dust 
grains include: scanning electron micrography to 
obtain images of the grain; analytical electron micro
scopy to determine chemical composition; high vol
tage transmission electron microscopy to determine 
internal structure; and mass spectrometric analysis 
for noble gases to obtain information about the expo
sure history of the grains in space. 

The cosmic dust grains are so small that it would take a 
line of 100 of them to cross the head of a pin. Tech
niques for analyzing very small quantities were applied 
to lunar samples and meteorites and will be applied to 
analyze directly debris from comets. 

NASA PR 82-25 

ASTRONOMERS DETECT VIOLENT 
EJECTION FROM A STAR NEAR SUN 

What is believed to be the first direct evidence of a 
violent ejection or jet from a star relatively close to the 
Sun has been detected by astronomers at N ASA's 
Goddard Space Flight Center, Greenbelt, MD. the Uni
versity of Maryland and the Lick Observatory at the 
University of California. 

Most of the jets that are observed by astronomers indi
cate violent ejection of matter from the center of active 
galaxies or quasars. This most recent observation, 
however, reveals an extraordinary jet structure in a 
binary star system near the Sun, known to astronomers 
as the star R Aquarii. In contrast to the only other star 
known to have jet structure in our galaxy, SS 433, R 
Aquarii is much closer to the Sun, a distance of only 
750 light years. 

Dr. Andrew Michalitsianos of Goddard describes the 
jet, seen with the Very Large Array radio telescope 
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located at Socorro, NM, as "an extended, well colli
mated (directional) jet which is coincident with a sim
ilar structure seen in visible light by Dr. George Herbig 
with the 305-centimeter (120-inch) telescope at Lick 
Observatory. This jet has a length of about 20 times the 
size of our solar system." 

Dr. Minas Kafatos. on leave from George Mason Uni
versity, Fairfax, VA, who also is at Goddard, estimates 
that the material in the jet could be moving at 2,000 
kilometers (1,080 miles) per second. 

''We believe that the presence of a jet in R Aquarii is 
evidence for an accretion disk of material captured by 
an unseen star companion of the cool red variable R 
Aquarii," said Kafatos. The accretion disk, estimated to 
have a diameter 25 times the Earth's distance from the 
Sun, would be just observable with Space Telescope 
(due to be launched on the Space Shuttle in 1985) 
because of the proximity of this system to the Sun. 
Therefore, R Aquarii may be the only object in which 
astronomers can directly examine the formation of jet 
structure. As Star SS 433 is 20 times farther from the 
Sun than R Aquarii, it would not provide a favorable 
opportunity for observation, astronomers said. 

In a related development, radio observations of the jet 
structure by Robert Sopka of the University of Mary
land, showed a previously unknown radio source. If 
proven to be associated with R Aquarii, it may be mate
rial previously ejected during an outburst seen in the 
early 1 930's. 

New observations are planned by the Goddard astron
omers using NASA's orbiting International Uftraviolet 
Explorer telescope satellite. 

NASA PR 82-42 
--

McGETCHIN SUMMER STUDIES 
WINNERS ANNOUNCED 

Winners of the 1982 McGetchin Volcano Fund awards 
have recently been announced by the Selection Com
mittee. The Fund, only in its second year, was estab
lished to support field work for undergraduates or 
masters candidates in volcanology. From the many 
outstanding proposals submitted, the Committee se
lected the following four students this year: 

1. William Chadwick, a graduate of Colorado College, 
will go to New Zealand for five months where he will 
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work with the Department of Scientific and Industrial 
Research on expanding and upgrading their deforma
tion monitoring system in the Taupo Volcanic Zone. 

2. Jerry Prosser, a graduate student at Dartmouth, will 
work this summer at the USGS's Hawaiian Volcano 
Observatory doing deformational studies of Mauna 
Loa and Kilauea volcanoes. 

3. Ricardo Livieres, a graduate student at Tulane Uni
versity, will do his field work at the Sanganguey Vol
cano, Nayarit, Mexico where he will study and map the 
stratigraphic relationships of erupted material and col• 
lect samples for laboratory analyses back at his uni
versity. 

4. Charles Criswell, a graduate student at the Univer
sity of New Mexico, will study the surface morphology 
of ash-flow tufts at Mt. St. Helens, Washington. 

The Selection Committee was very pleased with the 
quality of proposals this year and only regretted that all 
of them could not be funded: nevertheless, four young 
volcanologists will be able to participate in important 
and interesting field studies which would not otherwise 
have been possible. 

, � 
1982 LPI SUMMER INTERNS -

June 14-August 20, 1982 
'-----------------�. 

Applications from 206 very qualified and talented 
undergraduates representing colleges and universities 
from the United States and several foreign countries 
have been evaluated for the 1982 Lunar and Planetary 
Institute Summer Intern Program. The number of 
applicants for this highly successful program has more 
than doubled since its inception in 1977. The twelve 
who were selected for the 1982 program will be 
directed in a wide variety of research projects by 
researchers from both the LPI and the Johnson Space 
Center. In addition to a written report of their research 
activities following the ten week study, Interns will 
have the opportunity to present their research to col
leagues and advisors during a series of weekly semin
ars. The 1982 Interns, their advisors and projects are 
listed below. 

Teresa C. Atwill, University of Hawaii 

ADVISOR: Dr. Charles A. Wood, NASA Johnson 
Space Center 
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PROJECT: Volcano Eruption Patterns. Ten or 
more eruptions occur each year, with dozens of 
other mild burps and coughs at volcanoes all 
around the world. Once activity begins there is 
little certainty of the course it will follow, yet pre
vious eruptions of volcanoes of the same mor
phology and/or chemistry can probably provide a 
clue. This project's goal is to collect and analyze 
eruption histories for as many volcanoes as pos
sible. Quantities to be tabulated include timing 
and nature of premonitory phenomena, eruption 
frequency, type and size, volcano type/composi
tion, repose period and tectonic setting. 

Christine Bowers, Rutgers University 

ADVISOR: Dr. Richard Wendlandt, Lunar and 
Planetary Institute 

PROJECT: Recent investigations have dealt with 
estimating depths of origin of volcanics in con
tinental rift environments as a function of the ages 
of eruptions and spatial distributions. It is pro
posed to extend this work to volcanics associated 
with hotspot activity in general, including hotspot 
traces on continents and in oceanic regions, and 
to initiate investigation of the geochemical evolu
tion of magma source regions influenced by 
hotspots. 

Eileen A. Bruckenthall, Brown University 

ADVISOR: Dr. Ernest Schonfeld, NASA Johnson 
Space Center 

PROJECT: Remote sensing - Image enhance
ment Mg/Al x-ray fluorescence lunar data set -
Preliminary geologic interpretation of enhanced 
images. 

Michael T. Colucci, Rutgers University 

ADVISOR: Dr. Lewis Ashwal, Lunar and Plane
tary Institute 

PROJECT: Characterizations and microthermo
metric analysis of fluid inclusions in meteorites. 
The technique involves careful petrographic (micro
scopic) study of the fluid inclusions, followed by 
visual observations and precise temperature deter
minations of phase changes during controlled 
heating and freezing. The objective is to deter
mine temperatures of homogenization and freez-
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ing, which are then used to constrain fluid compo
sitions. Plenty of work of this type needs to be 
done on both achondrite and chondrite meteor
ites in which we have found fluid inclusions. The 
results will provide extremely important con
strafnts on the origin of chondrules, the petro
logic processes that give rise to basaltic meteorites, 
and the nature parent bodies. 

David C. Gosselin, College of St. Thomas 

ADVISOR: Dr. Peter Schultz, Lunar and Plane
tary Institute 

PROJECT: This project invoeves a detailed inven
tory of recent impacts on the Moon from Apollo 
panoramic and metric photographs with statisU
cal analysis of their distributions. 

Sarah Ann Hokanson, Wellesley College 

ADVISOR: Dr. Everett K. Gibson, NASA Johnson 
Space Center 

PROJECT: Study of Martian soil analogs - study 
the abundance and distribtions of water soluble 
cations and anions in soils and cores from the Dry 
Valleys of Antarctica using ion selective electrode 
techniques. 

Kathleen M. Kordesh, I ndiana University 

ADVISOR: Dr. David McKay, NASA Johnson 
Space Center 

PROJECT: The thrust of the project wil l  be to 
create a data base for cosmic dust data using 
such •nformation as particle sjze and shape, par
ticle chemistry, particle density, etc. Some of this 
data already exists, much of it from electron mi
croscope observations. Some of the project will 
include additional data collection using the Scan
ning Electron Microscope. The data base will be 
initially created from an existing data manage
ment program running on the JSC PDP1 1 /45. I n  
addition, the intern will make cross correlations of 
various properties to help develop natural catego
ries and subdivisions. Computer graphics wil l  
also be used to display properties and categories 
of cosmic dust. The ultimate goal is to make inter
pretations related to the origin and geologic his
tory of cosmic dust particles and their relation to 
meteorites, comets, and the origin of the solar 
system. 
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Raymond L. Ladbury, Colorado State U niversity 

ADVISOR: Dr. Steven Croft, Lunar and Planetary 
I nstitute 

PROJECT: The dominance of water ice with Hs 
unusual physical properties in the crusts and 
mantles of the icy satellites of Jupiter and Saturn, 
,n contrast to the rocky crusts of the terrestrial 
planets, suggests at least the operation of ordi
nary geological processes under unusual condi
tions, and possibly the dominance of geophysical 
processes with no significant terrestrial analog. A 
variety of unusual and little understood geologic 
structures are found on the icy satell ites, particu
lar,y on Ganymede, which may have arisen due to 
the pecutiar response of ice as a geological mate
rial. The I ntern project wi l l  combine photogeol
ogy and physical modeling by computer (and 
possibly some experimental work) to investigate 
the possible origins and modification of a setect
ed subset of these icy geologic structures. 

Wen J in  Meng, California Institute of Technology 

ADVISOR: Dr. Paul Morgan, Lunar and Planetary 
I nstitute 

PROJECT: Recent studies at LPI have used petro
logic constraints to estimate lithospheric thinning 
rates in East Africa, using a thermal thinning 
model which assumes the l ithosphere to be sta
tionary with respect to the heat source which 
causes lithospheric thinning and volcanism. A 
similar model has been used to explain the topo
graphy and heat loss of Venus. This model wil l  
now be extended to examine the effect of a sub
lithospheric heat source on a horizontal compo
nent of motion relative to the heat source. The 
project will involve some math and computing to 
develop the moving lithosphere model, and use of 
published topographic and petrologic data from 
th.e Earth and possibly Mars and Venus to con
strain the model. 

Cynthia L. Moore, New Mexico I nstitute of Mining & 
Technology 

ADVISOR: Dr. Geoffrey Wadge, Lunar and Plan
etary I nstitute 

PROJECT: Morphology of lava flows on the Earth 
and terrestrial planets: ind icator of magma 
rheology and composition. The project wi l l  ex-
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plore potential geomorphic parameters of silicate 
lava flows from which rheology and magma com
position can be inferred using simple fluid me
chanical modeling. Research will involve some 
mathematical modeling, photogeologic interpre
tation and probably, use of computer graphics. 

Joan Carol Pflugrath, Rice University 

ADVISOR: Dr. Roger J. Phillips, Lunar and Plane
tary Institute 

PROJECT: Venus and Earth appear to have under
gone different evolutionary histories as witnessed 
by their grossly dissimilar surface physio
graphies, gravity fields and atmospheres. Of par
ticular interest is the apparent absence of earth
like plate tectonics on Venus. Because of their 
similar size and mean density, however, these 
planets offer an ideal test for thermal history 

NOTE TO OUR READERS: PLEASE let us know 
when you move. Each change of address which we get 
through the postal service costs us $.25-$.80 in return 
postage costs PLUS the postage to send the mailing to 
you at the new address. It also costs you because you 
do not get your mailings from the Institute promptly. It 
often takes the postal service 60-90 days to return an 
item to us with thee address correction. Do yourself 
and us a service. Remember the LP! Mailing List when 
you move. Thanks. (ye editor) 

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

The next issue will be in October. Copy deadline is 
September 7, 1982. If you have any announcements 
which you would like to have printed in the BULLETIN, 
please send them to the Editor. We reserve the right to 
select and edit copy. 
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modeling in that one has the chance to discover 
which parameters might be important in explain
ing the divergent histories of these two planets. 
This project will consist of evaluation and compu
ter modeling of the effects of geochemical, petro
logical, geophysical, and geological constraints 
on the thermal histories of Venus and Earth. The 
question of the requirements for lithosphere plate 
subduction will also be examined. 

Cassandra J. Runyon, State University of New York, 
Fredonia 

ADVISOR: Dr. Matthew Golombek, Lunar and 
Planetary Institute 

PROJECT: Structural analysis of Martian grab
ens - analysis of faults bounding Martian grabens, 
and the tectonic importance of g raben formation. 

�

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

NUMBERS WHICH NO LONGER WORK: 
COMMERCIAL: 713-488•5200; FTS: 525-3436 

For the benefit of our new readers, and to refresh the 
memory of some of our long-term readers, individual 
departments and people at the LPJ can be dialed direct on 
both commercial and FTS lines. On commercial lines, dial 
area code 713-486 and the four-digit extension. On FTS, dial 
your FTS access code, 713-486 and the four-dtgit extension. 
NOTE: Using the old FTS number 525-3436 rings at an 
extension phone in the fobby of the Institute. In most instan
ces your call wtll NOT be answered. PLEASE use the proper 
extension numbers with your FTS access code, and area 
code 713/486-XXXX. 
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Scientists/Visiting Fellows Summer 1982 

Accounts (Receivable & Payable) 
Bibliographic Servtces 
Bulletin EdUor 
Computer Center 
Director's Office 
Graphics 
Information 
Library/Information Center 
Mailing List 
Maintenance 
Personnel 
Planetary Image Center 
Projects Office (Workshops, Conferences) 
Publications (MS submission & preparation) 
Publications distribution 
Review Panels 
After Hours/Weekends 

2140 
2191 
2135 
21 65 
2180 
2175 
2139 
2135 
2135 
2171 
2168 
2172 
2150 
2143 
2134 
2151 
2130 

Ashwal, L. 
Burke, K. 
Croft, S. 
Garihan, A. 
Golombek, M. 
Grun, E. 
Heath, E. 
Kruske, B. 
McDonough, W. 
Morgan, P. 
Phillips, R. 
Ransford, G. 
Schultz, P. 
Sevier, J. 
Wadge, G. 
Wendlandt, R. 
Wittke, J. 

------------------------------·-----------------------------------

If you are still using the telephone card enclosed in a BUL
LETIN sometime ago, please note that some of the numbers 
have been changed. You may wish to update your card from 
the above list, or clip this fist for future reference. 

Please do use the individual extension numbers. It will save 
you time ,n the long run. 

2147 
2176 
2146 ■ 
2 196 

2194 
483-2511 
483-3816 

2180 
2153 
2193 
2180 
2142 

2174 
2170 
21 87 
2153 

483-5579 

I 
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May 1 7-June 3 

-

- - I 

May 21 

-
I 'I 

May 26-30 

- - -,. --, 

-

24th Plenary Meeting of COSPAR, Ottawa, 
Ontario, Canada 
Contact: T.W. McGrath, Executive Member, 

Local Organizing Committee 
XXIV COSPAR Conference Secretariat 
National Research Council 
Ottawa, Ontario Kl A OR6, Canada • 

ABSTRACTS DEADLINE - GSA Annual Meeting 
Contact: Geological Society of America 

Abstracts Chairman 
P. 0. Box 91 40 
Boulder CO 80301 

Texas Star Party, Fort Davis, Texas 
Contact: David Clark 

- .I 
-
■ 

--
2709 Colonial Dr. 
Carrollton TX 75007 
Telephone: 21 4/242-4908 I 

May 31 -June 4 -

-

-

June 1 5  

.. . r  I 

■ ■ 
June 21 -25 

I • .  I • ... 

American Geophysical Union Spring Meeting, 
Philadelphia, Pennsylvania 
Contact: American Geophysical Union 

2000 Florida Avenue NW 
Washington DC 20009 

APPLICATIONS DEADLINE Planetary Volatiles 
Conference 
Contact: LPJ Projects Office ... 

3303 NASA Road One 
Houston TX 77058 
Telephone: 71 3/486-2150 

1 1 th International Radiocarbon Conference 
Seattle Washington I 
Contact: Minze Stuiver, Pieter M. Grootes 

Quaternary Isotope Lab. 
AK 60 
University of Washington 
Seattle WA 98195 
Telephone: 206/543-6327 (Program) 
Telephone: 206/543-9233 (Registration) 

I 

■ 

I 
I 

Pi--------------.:~---.--.------riilllllllll.--i__~ 
~-.,, 

- _. ~-· -
,. CA L'li.N [i~ 

• • 
-- ... _ 

- -I 
I • 

• I .• 
} 

I ... 
, _ _: 1111.- I 

• 
I 
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....... 
I 
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-
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Augu�t 9-26 

■ 

August 15 

■ 

I.II 
August 17-26 

-
August 23-27 

■ 111111 ■ 

August 30-Sept. 2 

August 31-Sept. 2 

r 

I 
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ABSTRACTS DEADLINE Planetary Volatiles Conference 
Contact: LPI Publications 

3303 NASA Road One 
Houston TX 77058 
Telephone: 713/486-2161 

Theory Institute in Solar-Terrestrial 
Physics, Boston College, Chestnut Hill, Massachusetts 
Contact: M. E. Hagan 

Dept. of Physics 
I Boston College 

Chestnut Hill MA 02167 
Telephone: 617/969-0100 

ABSTRACTS DEADLINE Division for Planetary 
Science, American Astronomical Assoc. 
Contact: Robert A. West 

LASP, Campus Box 392 
University of Colorado 
Boulder CO 80309 

XVI 1 1  General Assembly of the International 
Astronomical Union, University of Patras, Greece 
Contact: Organizing Committee 

XVIII General Assembly IAU 
University of Patras 
Patras, Greece 

European Geophysical Society and the European 
Seismological Commission, University of Leeds, England. 
Contact: J. T. Gleave 

Special Courses Division 
,. University of Leeds 

Leeds LS2 9JT United Kingdom 

International Conference on Planetary 
Rings (I.A.U. Colloquium no. 75), Toulouse, France 
Contact: Centre National d'Etudes Spatiales 

Dept. des Affaires Universitaires 
18, avenue Edouard-Belin 
31055 Toulouse CEDEX France 

International Conference on Very Large 
Baseline Interferometry Techniques, Toulouse, France 
Contact: Centre National d'Etudes Spatiales 

Dept. des Affaires Universitaires 
18, avenue Edouard-Belin 
31055 Toulouse CEDEX France 

■ 

August 2 ----. 
... , .... -.--. .. . - . 

' 1 .. - • .. • t ... ,__,_ ... ,. 

... 
. - .... - . --

.. ....... 1 ..... --'t'--- 1_-:_ 
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August 31-Sept. 2 

-
I 

September 8-11 ■ • 
... 

..I 

. ... -
September 13-16 

I ■ I  
■ .I 

October 9-12 
-

October 18-21 

October 19-22 

First International Eclogite Conference, 
Clermont-Ferrand, France 
Contact: F.I.E.C. 

Page 17 

■ -
Museum National d'Histoire Naturelle ■ Laboratoire de Mineralogie 
61 Rue de Button 
75005 Paris France 

Third International Kimberlite Conference, 
Clermont-Ferrand, France 
Contact: T. I.K.C. 

Laboratoire de Tectonophysique 
Universite de Nantes 
2 Rue de la Houssiniere 
44072 Nantes CEDEX, France 

45th Annual Meeting of the Meteoritical 
Society, St. Louis, Missouri 
Contact: Prof. Ghislaine Crozaz 

,.. .I Washington University 
Box 1105 
St. Louis, MO 63130 

Conference on Planetary Volatiles 
Arrowwood Conference center, Alexandria, Minnesota 
Contact: Ms. Pam Jones 

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

Geological Society of America Annual 
Meeting, New Orleans, LA 
Contact: GSA Headquarters 

3300 Penrose Place 
Boulder CO 80301 

- Telephone: 303/447-2020 

Division for Planetary Sciences, American 
Astronomical Society, Boulder, CO 
Contact: L. Esposito or R. West 

University of Colorado 
Dept. of Astro-Geophysics 
Boulder CO 80309 

-

■ I 

I 

-

.. -- - " " --- --.. 

-
. - .. 

---
- - .. - -
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November 15-18 Topical Conference on Chondrules and 
Their Origins, LPI, Houston Texas 
Contact: Pam Jones 

Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058 
Telephone: 713/486-2150, or 
Elbert King 
Dept. of Geosciences 
University of Houston 
H ouston TX 77004 
Telephone: 713/749-3724 

International Conference on Cometary 
Exploration, Budapest, Hungary 
Contact:Dr. K. Szego 

LPIB No. 31 

Central Research Inst. for Physics 
P.O. Box 49 
Budapest, Hungary H-1525 
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I.. LUNAR AND PLANETARY BIBLIOGRAPHY 

Items selected from materials received at the LPI Llbrary/Informotlon Center, Address of f i rst author 

Is included in the reference. Please contact the author or your l ibrary for reprint or copy of the 

article. For l iterature searches of the on-l ine Lunar and Planetary Bibl iography cal l  the LPI 

713-486-2191 . 

. , 

MOON , CHEMICAL COMPOSITION, PETROLOGY 

LAUL , J , C ,  t WOGHAN , N , A ,  PHYSICAL SCIENCES 
DEPT , ,  BATT ELLE , PAC IFIC  NORTHWEST LABS , ,  
RICHLAND, WA 99352 ) l  14 HEV NEUTRON ACTIVA
TION ANALYSIS OF GEOLOGICAL AND LUNAR SAHPLES 
IEEE TRANSACTIONS ON NUCLEAR SCIENCE VOL , 
NS-28, 1703 - 1 705 ( 198 1 )  

NYOUIST, L , E ,  t WOODEN , J , L ,  t SHI H , C , -Y,  t 
W IESHANN, H ,  t BANSAL, B ,  11 ,  < NASA JOHNSON 
SPACE CENTER, HOUSTON, TX 77058 > :  ISOTOPIC 
AND REE STUDIES OF LUNAR BASALT 12038 : 
IHPLICATIONS FOR PETROGENESIS OF ALUHINOUS 
HARE BASAL TS 
EARTH AND PLANETARY SCIENCE LETTCRS VOL , 
335-355 ( 1 98 1 )  

5 5 ,  

RAO , A , S , P ,  < DEPT, O F  GEOLOGY, OSHANIA UNIV , , 
HYDERABA0-500 007 ,  INDIA ) :  LUNAR ANORTHO
S I TES - A PRIHORDIAL CONDENSATE FROH THE PR I 
HATIVE SOLAR NEBULA 
GEOVIEWS VOL . 9 ,  231 - 235 ( 1981 ) 

MOON , RADIATIVE, THERMAL & OPTICAL PROPERTIES 

HOOD , L , L ,  + SONETT , C , P ,  < LUNAR AND PLANETARY 
LAB , ,  DEPT , OF PLANETARY SCIENCES, UNIV,  OF 
ARIZONA, TUCSON, AZ 85721 > :  L ! H I TS ON THE 
LUNAR TEHPERATURE PROFILE 
GEOPHYSICAL RESEARCH LETTERS VOL , 9, 37 40 
( 1 982 ) 

HCCORD , T , B ,  t CLARK , R , N ,  t HAWKE , B , R ,  t 
HCFADDEN , L , A ,  t OWENSBY , P , D ,  t PIETERS , C , H ,  
t ADAHS , J , B ,  ( PLANETARY GEOSCIENCES , HAWA I I  
INST,  OF GEOPHYSICS,  UNIV , OF HAWAI I ,  HONO
LULU, HI 96822 > :  HOON: NEAR INFRARED SPEC· 
TRAL REFLECTANCE, A FIRST GOOD LOOK 
JOURNAL OF GEOPHYSICAL RESEARCH VOL, 86,  
10 ,883-10, 892 ( 1 98 1 )  

SASETSK i l , V , V ,  t LIPSK i l , YU , N ,  t 
SHEVCHENKO , V , V ,  PHOTOHETRI C STUDIES OF THE 
LUNAR SOIL USING DATA FROH LUNOKHOD 2 
COSHIC RESEARCH VOL , 1 9 ,  323 331 ( 1 981 ) 

STASSI NOPOULOS , E . G .  + GOLDBERG , R , A ,  t 
HCPETERS , R , D ,  + BARTH , J , H ,  < NASA GODDARD 
SPACE FLIGHT CENTER, GREENBELT, HD 20771 ) : 
DETECTION OF NlGHTTlHE ATMOSPHERIC SCATTERING 
OF LUNAR UV RADIANCES BY THE N I HBUS 4 BUV I N• 
STRUHENT 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 
1 2 , 082- 1 2 , 086 ( 1 981 ) 

MOON , ENVI RONMENT 

HUKHERJEE , N , A ,  < NORTHROP UNI V , , INGLEWOOD, CA 
90306 I l SOLAR-WIND INTERACTIONS WITH THC 
NOON: NATURE AND COHPOSITION OF NITROGEN CON
POUNDS 
THE HOON AND THE PLANETS VOL , 25,  451 - 463 
( 1 98 1 )  

-

MOON . MOTION, DYNAM ICS, r,RAVITY FIELD 

BINDER , A , 8 ,  ( INSTITUT FUR HINERALOGlE, UNlVER
S I TA T  HUNSTER, 4400 HUNSTER, WEST OERl1ANY ) l  
THE HOONI ITS F I GURE AND ORBITAL EVOLUTION 
GEOPHYSICAL RESEARCH LETTERS VOL , 9, 33-36 
( 1982) 

CHAPRONT , J ,  + CHAPRONT-TOU2 E , H ,  ( SERVICE DE 
HECANIOUE CELESTE DE BUREAU DES LONGITUDES, 
EOUIPE DE RECHERCHE ASSOCIEE AU CNRS, 77 AVE
NUE DENFERT-ROCHEREAU, F-75014 PARIS, FRANCE 
> l C FR ) COHPARISON OF ELP-2000 TO A JPL NUHER
ICAL INTEGRATION 
ASTRONOHY AND ASTROPHYSICS VOL, 103 ,  295-304 

( 198 1 )  

CROWELL, A .  D ,  < DEPT, OF 
VERHON T ,  BURLINGTON, VT 
THE EARTH AS VIEWED FROH 
Y-SUSPENDED PENDULUH 

PHYSICS, 
05405 > :  
THE HOON 

UNIV ,  OF 
MOTION OF 

AND THE 

AHERICAN JOURNAL OF PHYSICS? 
'152-454 ( 1 98 1 )  

VOL, 49, 

HENRARD , J ,  ( DEP T ,  OF HATHEHATICS ,  FACULTES 
UNIVERSITAIRES DE NAMUR, NAHUR, BELGIUM > :  
THE EARTH-FIGURE PERTURBATIONS I N  THE LUNAR 
THEORY 
CELESTIAL MECHANICS VOL , 25, 417-425 < 1 981 )  

SASTR I , N , S ,  t ARORA , B , R ,  ( INDIAN INST,  OF 
GEOHAGNETISH, COLABA, BOHBAY 400 , 005, INDIA ) :  
LUNAR MODULATION ON THE OCCURRENCE FREQUENCY 
OF THE AFTERNOON COUNTER-ELECTROJET EVENTS AT 
TRIVANDRUH 
PLANETARY AND SPACE SCIENCE VOL, 29,  

1091- 1094 ( 1981 ) 

VONDRAK , J ,  < ASTRONOHICAL INST , ,  CZECHOSLOVAK 
ACADEHY OF SCIENCE S ,  BUDECSKA 6 ,  1 20 23 PRAHA, 
CZECHOSLOVAK I A > :  ON THE INFLUENCE OF THE 
SECULAR CHANGE IN THE ECCENTR I C I T Y  OF THE 
EARTH ' S  ORBIT ON THE NOTION OF THE HOON 
BULLETIN OF THE ASTRONOHICAL I NS T I TUTES OF 
CZECHOSLOVAKIA VOL, 32 , 315-317 ( 1981 ) 

MOON, MORPHOLOGY, STRATIGRAPHY, MAPPING 

BOND , J , W ,  ( SCHOOL O F  HAT.HEHATICAL AND PHYSICAL 
SCIENCES, UNIV,  OF SUSSEX , BRIGHTON, UK > :  
THE DEVELOPHENT OF CENTRAL PEAKS I N  LUNAR 
CRATERS 
THE HOON AND THE PLANETS VOL , 25, 465-476 
( 1 98 1 )  

SCIENCES, 
0291 2  > :  

PIETERS , C , H ,  ( DEP T ,  OF GEOLOGICAL 
BROWN UNIV , ,  PROVIDENCE, RI 
COPERNICUS CRATER CENTRAL PEAK: LUNAR MOUN-
TAIN OF UNIQUE COHPOSITION 

-SCIENCE VOL , 215, 59-61 ( 1982 > 

VAN D I JK , T H ,  t KISTEHAKER , J ,  < FON-INSTITUTE 
FOR ATOHIC AND MOLECULAR PHYS ICS,  AHSTERDAH, 
NETHERLANns > :  A NEW EXPLANATION FOR THE HEX
AGONAL SHAPE OF LUNAR CRATERS 
ZEITSCHRIFT FUR NATURFORSCHUNG VOL, 36A, 
4 10-412 ( 1 981 )  
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MOON . UTIL IZATION & COLONIZATION 

SHEPPAR D , D , J , TUNNELLING OUR MOON 
SPACEFL I GHT VOL , 23 , 29 J -294 ! 1 981 > 

PLANETS C ITATIONS TO SEVERAL PLANETS 

BATSON , R , M ,  < U , S ,  GEOLOGI CAL SUR'JEY,  FLAG
STAF F •  AZ 86001 > ! STATUS AND FUTUl?E OF EX 
TRATERRESTRIA MAPP ING PROGRAMS 
NASA CR-3390, NASW- 13709, AF'RIL 198 1 ,  Pr , 
28 1 1 981 ) 

B I RNBAUM , M , M ,  C CALIFORNIA INSf ,  OF fECH,  ,J(l 
PROPULSION LAB , ,  4800 OAK OROVE DRIVE, PASADt
NA,  CA 9 1 109 l :  VOYAGER 'iP,\CFfRAF1 IMAGED OF 
JUP I TER AND SATURN 
APPL IED OPTICS VOL ,  2 1 ,  2 1 4-227 < 1 ? 8� 1  

BDLAHD , J , N .  + DUBA , A ,  ( STATE UNIV O F  IITRECH 
INST , OF EARTH SCIENCES, 8UDAPESTLAA� 4, f O 
BOX 8 0 , 0 2 1 ,  3508 TA UTRECHT , NFTHERLAUDS , : 
SOL I D- STATE REDUCTION OF IRON IN OLIV IKE - 
PLANETARY ANO METEORITIC EVOLUT ION 
NATURE VOL,  294 , 142·· 1 '1 4  < 1981 l 

CLARKE , J , T ,  + MOOS , H , W ,  ( PHYSICS oa l . •  JOHNS 
HOPKINS UNIV , ,  DALTIMORE, MD 2 1 2 l il 1 :  SPATIAi 
IMAGING OF UV EMISSION FROM JUP i fER AND SATUR� 
IN THE UNIVERSE AT ULTRAVIOLET WAVELENGTHS , 
CHAPMAN , R , D ,  EDITOR NASA CP-2 1 7 1 ,  HAY 1981 , 
PP , 39-44 ( 1 981 ) 

DAGAN I , R ,  THE PLANETS: CHE"ISTRY IN EXOTIC 
PLACES 
CHEMICAL AND ENGINEERING NEWS VOL , 59 1 3� )  
25-36 ( 1981 ) 

DARIUS , J ,  t FRICKE , K , H ,  ASTRONOMY DIV , ,  
ESTEC , NOORDWIJK, NETHERLANDS > : OBSERVATION 
OF OUTER PLANETS AT LYHAN ALPHA 
I N  THE UNIVERSE AT ULTRAVIOLET WAVELENGTHS, 
CHAPMAN , R , D ,  EDITOR NASA CP-·::'1 7 1 .  HAY 1 98 1 ,  
PP,  85-90 ( 1 981 ) 

DOBROVOLSK I S , A , R ,  SPACE SCIENCES, CORNELL 
UN I V , , I THACA, NY 1 4853 > :  EJEC TA f•ATTERNS 
DIAGNOSTIC OF PLANETARY ROTATIONS 
I CARUS VOL , 47,  203•219 1 1 981 )  

FRAZIER, � , THE SUN ' S  BAr.K PAGES 
MOSAIC UOL,  1 2 ( 3 >  2• 8 ( 1 981 1 

GEORGENSON , G , S ,  REGIONAL PLAHETARY IMAGE FACIL 
I T I E S• -PHOTOGRAPHJC HOLDINGS 
IN ADUANCES IN PLANETARY GEOLOGY, A ,  
WORONOW, E D I TOR NASA TH-83089,  APRIL 1981 , 
PP ,  251 -258 ( 1 98 1 >  

HEAD , J , W ,  t YUTER , S , E ,  t SOLOHON , S , C ,  ( T!EPT , 
OF GEOLOGI CAL SCIENCES , BRO�N UN IV , ,  PROVI
DENCE, Rt 02912 > :  TOPOGRAPHY OF VENUS AND 
EAR1H :  A TEST FOR THE PRESENCE OF PLATE TEC
TONICS 
AMERICAN SCIENTIST VOL , 69, 614-623 ( 1981 ) 

HILL, J , R ,  t HENDIS , D , A ,  < DEPT,  OF ELECTRICAL 
ENGINEERING AND COMPUTER SCIENC ES,  UNIV,  OF 
CALIFORNIA,  SAN OIEGD,  LA JOLL A ,  CA 92093 > :  
CHARGED DUST I N  THE OUTER PLANETARY HAGNETOS
PHERES, I I I ,  SATELLITE IMPACT GEOMETRifS 
THE MOON AND THE PLANETS VOL , 25, 427-4�6 
0981 ) 

HOLT , H , E , <EDITOR)  ( NASA, OFFICE OF SPACE SCI
ENCE , WASHINGTON, DC 20546 ) :  S IGNIFICANT 
ACHIEVEHENTS IN THE PLANETARY GE OLOGY PROORAH 
NASA TH-83809, SEPTEMBER 1 981 , pp,  38 
1 1981 > 
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INFRARED EXPERIHENTS WORKING GROUP < JET PROPUL• 
SION LAB , ,  J>ASADENA, CA 9 1 109 > :  INFRARED EX� 
PERIMENTS FOR SPACEBORNE PLANETARY ATMOSPHERES 
RESEARCH - EXECUT IVE SUHHARY 
NASA TM- 8 4 4 1 3 ,  NAS 7- l OO , NOVEMBER, 1981 , 
PP ,  10 ( 1 98 1 )  

I NFRARED EXPERIHENTS WORKING OROUP I JET PROPUL
SION LAB , ,  PASADENA, CA 9 1 109 ) ; INFRARED EX
PERIHENTS FOR SPACEBORNE PL ANETARY ATHOSPHERE 
RESEARCH FULl REPORT 
NASA TH•84 4 1 4 ,  HAS 7- 100 ,  NOVEMBER, 1 98 1 ,  
PP , HS 1 1 98 1 >  

INGERSOLL , A , P ,  JUPITER AND SATURN 
SCIENTIFIC  AHERICAN VOL , 245 ( 6 ) , 90-93, 96 , 
98,  100 ,  1 03- 104,  106,  1 08 1 1 981 ) 

LESTRADE , J , -F ,  + DRETAGNON,P , 
CANIQUE CELESTE DU BUREAU 
EQUIPE DE RECHERCHE ASSOClEE 
AVENUE DEHFERT-ROCHEREAU, 
FRANCE l l  ( F R l RELATIVISTi t 
ALL THE PL ANETS 
ASTRONOMY ANO ASlROPHYSICS 
( 1982) 

( SERVICE DE HE� 
DES LONGITUDES, 

AU CNRS PAR IS,  77 
F-75014 PARIS, 

PERTURBAT IONS FOR 

VOL ,  105,  42• 52 

LEVINE , J , S ,  t GRAEDEL, T , E , 4 NASA-LANGLEY RE · 
SEARCH CENTER,  HAHPTON, VA 23665 > t  
PHOTOCHEHISTRY I N  PLANETARY A THOSPHERES 
EOS VOL , 62 ,  1 177- 1 1 8 1 1 1981 ) 

HELOSH , H , J ,  < EARTH AND SPACE S CI ENCES, STATE 
UN I V ,  OF NEW YORK, STONY BROOK, NY 1 1 794 ) :  
A SCHEMATIC HODEL OF CRATER HODI F I CATION BY 
GRAVITY 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , Bi' , 
371 -380 ( 1 982)  

NO AUTHOR CITED  ( NASA• WASHINGTON, DC 20546 ) l  
THE PLANETARY GEOLOGY INTERN PROGRAH ( AB
STRACTS> 
I N  ADVANCES IN PLANETARY GEOLOGY, A ,  
WOROHOW, EDITOR,  NASA TM-83089 , APRIL 1981 , 
PP,  187• 249 ( 1 981 ) 

PORTE R , J , G , < WHITESTONES, HEKPSTEAD LANE, HA• 
ILSHAM, EAST SUSSEX, BN27 3AA,  UK > :  TRIPI F 
CONJUNCTIONS OF THE PLAHETS 
JOURNAL OF THE BRIT I SH ASTRONOMICAL ASSOClA 
T ION VOL , 9 1 ,  567-575 t 1981 1 

SIMON , J , L ,  t FRANCOU , G ,  l SERVICE D E  MECANIQUE 
CELESTE DU  BUREAU DES LONGITUDES, EQUIPE DE 
RECHERCHE ASSOCIEE AU CNRS, 77 AVENUE 
bENFERT-RQCHEREAU, F-750 14 PAR I S ,  FRANCE 1 :  
< F R ) THIRD ORDER THEORY OF THE FOUR LARGE PLAN
ETS 
ASTRONDHY AND ASTROPHYSI CS VOL, 103, 223-243 
( 1981 ) 

SLAV I N , J , A ,  + HOLZER , R , E ,  < I NST , OF GEOPHY
SICS AND PLANETARY P�YSICS,  UNIV ,  OF CALIFOR
NIA,  LOS ANGELES, CA 90024 > :  SOLAR W I ND FLOW 
ABOUT THE TERRESTRIAL PLANETS 1 ,  �ODELING BOW 
SHOCK POS I T ION AND SHAPE 
JOURNAL OF GEOPHYSl CAL RESEARCH VOL , 86,  
1 1 , 401 - 1 1 , 4 1 8  ( 1981 )  

SMITH , J , V ,  I DEPT . OF THE GEOPHYSICAL SCI 
ENCES, UNIV ,  OF CH I CAGO, CHICAGO , IL 60637 ) !  
HETEROGENEOUS GROWTH OF HETEORITES AND PLAN
ETS ,  ESPECIALLY THE EARTH AN D MOON 
THE JOURNAL OF GEOLOGY VOL,  90, 1 � 40 1 1 982) 

WEKHOF , A ,  < SAHUEL SILVER SPACE SCIENCES LAB , ,  
UNIV ,  OF CALIFOR� IA ,  BERKELEY, CA 94720 1 :  
NEGATIVE IONS IN THE IONOSPHERES OF PLANFTARY 
BODIES W ITHOUT ATMOSPHERES 
TH£ MOON AND THE PLANETS VOL,  24 ,  45-52 
I 1981 ) 
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PLANETS ( Continued) 

WHlTFORD-STARK , J , L ,  DEPT , OF GEOLOGICAL SCI-
ENCES, BROWN UNI V , ,  PROVIDENCE, RI 02912 ) l  
CATALOG OF TERRESTRIAL CRATERIFORH STRUCTURES: 
PART 3 - NORTHERN EUROPE 
IN ADVANCES IN PLANETARY GEOLOGY, A ,  
WORONOW, EDITOR,  NASA TH-83089 , APRIL 1 98 1 ,  
PP ,  1 - 1 85 ( 1 98 1 >  

JUPITER 

BROWN, R .  A, I LUNAR AND 
OF ARIZONA, lUCSON, AZ 
lTY  DISTRI BUTION OF S+ 
TORUS 

PLANETARY LAB , ,  UNIV . 
85721 > :  THE PROBABIL~ 
GYROSPEEDS IN THE IO 

JOURNAL OF GEOPHYSICAL 
230-234 ( 1 982) 

RESEARCH VOL,  87 , 

CHEN , R , H ,  I CENTER FOR RADAR 
FORD UN I V . ,  STANFORD, 
T INE-DEPENDENT CALCULATIONS 
NOSPHERE 

ASTRONOHY, Sl AN
CA 94305 > : 

OF JUPITER ' S IO-

JOURNAL Of GEOPHYSICAL RESEARCH VOL,  87 ;  
167-170 ( 1982) 

CLARKE , J , T ,  ♦ HOOS , H , W ,  + ATREYA , S , K ,  ♦ 
LANE , A , L ,  I PHYSICS DEPT , ,  JOHNS HOPK t NS 
UNIV , , BALTIHORE, ND 2 1 2 1 8  > :  OBSERVATIONS OF 
POLAR AURORA ON JUP ITER 
I N  THE UNlVERSE AT ULTRAVIOLET WAVELENGTHS, 
CHAPl'IAN , R . D , EDI TOR NASA CP-2 1 7 1 ,  HAY 198 1 ,  
PP,  45-48 1 1 98 1 )  

DEBEHOGNE , H .  + HACHADO , L , E .  ♦ NETTO , E , R ,  ♦ 
CALDEIRA , J , F ,  + VIEIRA , G , G ,  I OBSERVATOIRE 
ROYAL DE BELGIQUE, AVENUE ClRCULAlRE, 38, 1 180 
BRUXELLES, BELGIQUE > :  POSITIONS OF JUPITER 
AND GALILEAN SATELLITES IN 1978 
ASTRONOHY AND ASTROPHYSICS,  SUPPLEl'IF.NT SERIES 
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VENUS MAPP ING MISSION 
by 

Dr. R .  Stephen Saunders 

The Venus Orb i ti ng Imaging Radar mi ss ion 
budgets have been de leted from the fi scal 
year 1 982 and 1 983 Federal budgets . Th i s  
resul ted from recons i deration of  what was 
affordable after approva l of VOIR as a new 
start i n  FY 1 982 at a total cost of $680 
mi l l i on in real year do l l ars . 

The mapping of Venus remai ns the hi ghest 
priori ty for p lanetary starts . How we l l  
th i s  can be done i s  constra i ned at present 
by budget. There i s  a general feel i ng  that 
any p l anetary mi s s i on must cost l ess than 
$300 mi l l i on to be acceptab l e .  

The Jet Propul s i on laboratory was i nstructed 
by NASA to go ahead and pl ace contracts with 
the compani es sel ected to study the imple
mentation of a s impler and less expensi ve 
Venus spacecraft and syntheti c  aperture 
radar systems . Work i ng wi th Marti n Mari etta 
Corporati on for the spacecraft and Hughes 
Ai rcraft Corporati on for the SAR , we a re 
des i gn ing a mi s s i on to meet most of the 
prime objecti ves of VOI R w ith i n  the new 
cost constra i nts . 

The new mi s s i on i s  currently referred to as 
Venus Mapper .  The approach i s  to greatly 
s i mpl i fy the mi s s i or. and use exi st ing space
craft hardware and software or exi sting 
des i gns where pos s i b l e .  A prel i mi nary study 
of such a spacecraft suggests that the mi s
s i on i s  feas i bl e  us i ng a des i gn mod ifi ed 
from a spacecraft desi gned for the Ha l l ey 
Intercept Mi s s i on ,  wh i ch was stud ied l ast 

June , 1 982 

year . Resi dual fl i ght q ual i ty hardware came 
from V i k i ng .  Voyager ,  Gal i l eo , and I SPM. In  
addi tion, redundancy wi l l  be reduced and we 
wi l l  use a digi tal radar processor bei ng 
bui l t  at JPL for use by other programs . 

The greatest reducti ons i n  cost arise from 
the fact that over the past two years we 
have developed confi dence from experi ence 
wi th di g i tal radar proces s i ng that we can 
operate a SAR in an el l i pt i ca l  orbi t .  The 
ori gi nal VOIR requi red a nearly ci rcul ar 
orbi t to faci l i tate SAR proces s i ng .  Wi th 
an el l i pt ical orb i t  the requi rements on the 
spacecraft are greatly re laxed and we can 
use a much less costly approach . 

The spacecraft des ign  i s  el egant . meeti ng 
the bas i c  requi rements , but constrai ned to 
exi st ing capabi l i ti es provi ded by other sys
tems s uch as the Deep Space Network . The 
SAR antenna . a res i dual from Voyager , serves 
as the primary experiment antenna near peri ap
s i s  and as the corrmuni cations antenna near 
apoaps i s .  The only movi ng parts are the 
solar panel s ,  wh i ch rotate to properly track 
the Sun . 

Detai l s  of the SAR performance are st i l l  
bei ng eval uated,  but i n  general requi rements 
for mappi ng have always been to do as wel l 
as Mari ner 9 d i d  for Mars . VO IR  went beyond 
thi s ,  requi ri ng a compl ete map wi th constant 
resol ution and v iewing geometry . Thi s must 
be gi ven up i n  el l i pt i cal orbi t ;  the i nc i 
dence ang le  ( from verti ca l )  vari es from about 
50° at the equator to around 20° near the 
poles . Most of the geol ogi sts who work with 
radar feel that thi s  may turn out to be he l p
ful . Th i s  range of i nci dence ang l es i s  
bounded by the geometry for whi ch we have 
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experience usi ng spaceborne radar ,  Seasat 
at 23° and S I R-A at 45° . 

I t  turns out that the resol ution does n ' t  
vary s i gni fi cantly .  It  wi l l  be poss i bl e  
to process a l l the i mages to a t  least 300 m 
radar resolution,  probably samp led with 
1 50 m or sma l ler ,  square pi xel s .  Al though 
comparison with equival ent televi s i on or 
photograph i c  resol uti on is  di fficul t ,  thi s 
would be approximately equi va lent to a 
photograph i c  l i ne-pai r resol ution of 600 m. 
With the radar ,  the dynami c range i s  
greater· but the number of discerni b le  
gray l eve l s  i s  fewer .  

Al l images wou ld  be processed and mosai cs 
constructed from them . The process of 
mosa i c  construction i s  somewhat comp l i cated 
by the fact that we wi l l  be assembl i ng many 
narrow stri ps , between about 1 0  and 30 km 
wi de , and the pos i tion  of the strips i s  
determined by how wel l we know the space
craft pos i tion .  I t  is  ant ici pated that 
thi s  error can be kept sma l l er than 3 km 
for most of the mi ss ion , wel l w ith in  the 
overl ay a rea of adjacent image stri ps . 

I n  addi tion to i magi ng , the Venus Mapper 
wi l l  meet the other two prime objecti ves 
of VOIR -- a l t imetry and gravi ty . The 
a l timetry data wi l l  be s i gni fi cantly bet
ter than Pioneer Venus a l timetry , wi th more 
than a factor of 1 0  greater sampl e  dens i ty ,  
The gravi ty experiment can compl ete the 
gravity map of Venus , used with the 
Pi oneer Venus gravity data , for feature 
wavelengths of 700 km or smal ler .  VOI R 
woul d have acqui red a gravity resol uti on 
of about 300 km. 

Dr. R. S .  Saunders i s  Project Sci enti st  
for the Venus Mappi ng Mi s sion at  Jet 
Propul s i on Laboratory , Ma i l  Stati on 1 83-
501 , 4800 Oak Grove Or . ,  Pasadena , Cal i f . 
9 1 1 09 .  
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NEW VENERA RESULTS 
by 

V .  L .  Sharpton 
Dr .  J .  W .  Head 

Soviet probes have aga i n  penetrated the 
th i ck Venus ian  cl oud cover and survi ved the 
harsh surface condi ti ons to send back stun
n i ng views of the mysterious Venus s urface . 
The two spacecraft, Venera 1 3  and 1 4 ,  were 
each equi pped wi th a pai r of cameras des i gned 
to capture the Venus l andscape from two pan
orami c views ai med fore and aft .  Resol uti on 
i s  vastly superi or to that of thei r 1 975 pre
decessors , Venera 9 and 1 0  and i s  comparable 
to V i k i ng .  I n  addi tion , by scann i ng the i r  
scenes s uccessi vely through red , green and 
bl ue fi l ters , the camera systems coul d  pro
vi de col or images . 

The photo shown i n  Fi gure l was taken by 
Venera 1 3  shortly after its March l l andi ng 
at 7° 30 ' S  l at i tude , 303° l ongi tude , j ust east 
of Phoebe Reg i o .  F igure 2 shows a view of 
the s urface from Venera 1 4  wh i ch touched 
down March 5 about 950 k i l ometers s outheast 
of i ts twi n  ( 1 3° 1 5 1 S ,  310°9 ' ) .  The checked 
stri p i n  each pi cture i s  a col or-test chart 
for bal anci ng col or images . The jagged 
"teeth "  i n  the foreground are attached to 
the s pacecraft ' s  l andi ng ring and were de
s igned to stabi l i ze the l anders i n  the i r  
descent through the Venus atmosphere . The 
detached pi eces of hardware j ust  left of 
center i n  both photos are the jettisoned 
covers whi ch protected the cameras ' viewi ng 
wi ndows during transi t .  

The view from Venera 1 3  i s  that of a smooth 
but fractured surface , topped wi th rock 
debri s of various s i zes withi n a darker, 
fi ne-gra i ned matri x .  These rock fragments 
appear to be concentrated around the l ander 
and may have resul ted from its i mpact with 
the surface . The smoother areas coul d be 
either sol i d  s l abs of rock or a crust of 
fi ne parti cles cemented together by chemi cal 
processes assoGi ated wi th the atmosphere . 
Such "fi nes " may be wi nd-borne depos i ts or 
perhaps weathering products of chemi cal ero
s i on act ing on the underlying bedrock . W ith 
h i gh surface temperatures and a causti c at
mosphere the Venus i an envi ronment cou l d  pro
duce and cement part i c l es rapi dly , even i n  
the absence o f  Earth ' s  chief weatheri ng agent, 
water .  



V-gram 

At Venera 1 4  the surface i s  q u i te di fferent 
i n  appearance . The abundance of cobbles and 
pebbl es seen at Venera 1 3  i s  absent .  Instead 
the surface i s  characterized by a conti nuous 
exposure of fl at- lyi ng pl aty rock with a dis
ti nct l ayered appearance . The edges of the 
plates are angul ar and sharp, suggesti ng , as 
does the l ack of fi ne-gra i ned depos i ts , that 
thi s mi ght be a rel ati vely fresh surface . 

The two most recent Venera probes were a l so  
equ i pped to perform X-ray fl uorescence 
measurements whi ch constrai n  certa i n  ele
mental abundances on the pl anet ' s  surface . 
As reported by Soviet scient ists V .  L .  
Barsukov and Yu .  A .  Surkov at the recent 
1 3th Lunar and Planetary Science Conference 
i n  Houston , Texas , the data at the Venera 1 4  
s i te are consi stent with a surface composed 
of tholei i ti c  basa l t ,  an i mportant vol canic 
rock type wh i ch underl ies the Earth ' s  oceans 
and i s  a l so found i n  the l unar mari a .  The 
major el ement geochemi stry of the Venera 1 3  
samp l e ,  on the other hand, i s  i ndi cat i ve of 
l euci te basal t ,  an exot i c  basa l t i c  rock ri ch 
i n  potass i um .  On Earth , pota s s i um basa lts 
are often associ ated wi th reg ions of conti 
nental ri fti ng .  
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Scienti sts wi l l  need months to pore over the 
Venera resu l ts before fi rm i nterpretati ons 
can be reached . One important objecti ve i s  
to i ntegrate these "postage stamp" vi ews of 
Venus i nto the gl obal pi cture based on Pioneer 
Venus and earth-based radar data.  Owing  
however to the extreme d i fferences i n  scale 
and resol uti on between the Venera data and 
the radar ,  thi s tas k  seems i nsurmountabl e .  
Perhaps , i n  the not-too-di stant future a 
h igh  resol uti on Venus radar mapp i ng mi s s ion 
( see page 1 )  wi l l  provide the data needed to 
confi dently bri dge the gap i n  resol ution .  
In  the meantime scientists concerned wi th 
understandi ng the nature and evol uti on of 
Venus must be content w i th a thorough analy
s i s  and i nterpretation of the avai l abl e data 
sets . 

V .  L .  Sharpton and J .  W .  Head ,  Department 
of Geol ogi cal Sci ences , Brown Un i vers i ty ,  
Provi dence , R I  0291 2 

Fi gure 1 .  The view from Venera 1 3  

Fi gure 2 .  The view from Venera 1 4  
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VENUS RESEARCH TOPICS 

A number of scientists from around the world 
a re engaged in i nvesti gati ng the geology of 
Venus . Resu lts of many of these studi es were 
recently presented at two maj or conferences 
for planetary scienti sts : the annual meeting 
of Planetary Geol ogy Pri nci pal Investi gators 
hel d at Jet Propu l s i on Laboratory , Pasadena , 
Ca l i f . , on January 1 2- 1 4  and the 1 3th Lunar 
and Pl anetary Sci ence Conference at Johnson 
Space Center,  Houston , Texas on March 1 5- 1 9 .  
A comp i l ation o f  t itl es of papers dea l i ng w ith 
Venus related top ics publ i shed i n  the abstract 
vol umes of these meeti ngs i s  presented bel ow :  
Pub l i cati on : 
Reports of Pl anetar� Geology Program-1 981 , NASA 

Technical Memoran um 8421 1 ,  J .  Boyce , ed. 
Impact Crater Ejecta Morphologi es on the Moon 

and Venus , T .  W .  Thompson and J .  W .  Cutts , 
108- 1 1  o .  

Vi scous Rel axati on of  Impact Bas i n  Topography : 
Imp l i cations for the Moon and Venus , S .  C .  
Solomon , R .  P .  Comer,  S .  K .  Stephens , and 
J .  W. Head , 1 1 1 - 1 1 3 .  

Characterization of Rock Populations on the 
Surfaces of Mars , Venus and Earth : A Sum
mary , J .  B .  Garvi n ,  P .  J .  Mougini s-Mark , 
and J .  W .  Head,  1 77- 1 79 .  

Venus ian  Surface Wi nd Tunnel , R .  Greeley ,  
J .  I versen , B .  Whi te ,  R .  Leach , and S .  
Wi l l i  ams , 200 . 

Soi l Transport by Wi nds on Venus , B .  R .  Wh i te 
and R .  Greeley ,  201 - 202 , 

What Do Hypsograms Tel l about Pl anetary Tec
ton i cs ? ,  M. C. Mal i n ,  369-370 . 

Oceani c  Ri dges , Transforms , Trenches Woul d  
be Seen i n  PV Al ti metry Data-- Even Under 
Venusian Amb ient Condi ti ons , R .  E. Arvidson, 
371 . 

Al terat ion of Rocks i n  Hot CO2 Atmospheres : 
Pre l imi nary Experimental Resul ts and Appl i 
cation to Venus , J .  G .  Gooding , 460-462 .  

Gl obes of  the Planets , R .  M .  Batson and 
J .  L. Ange , 479-480 . 
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Pub l i cation : 
Lunar and Planetary Sci ence X I I I ,  compi l ed by 

the Lunar and Planetary Insti tute. 
Venus Radar Images , D .  B .  Campbe l l ,  J. K. 

Hannon , A. A.  H i ne ,  and J .  W. Head, 83 . 
Magma Ves icu lat ion and Pyroclast i c  Vol can i sm 

on Venus , J ,  B .  Garvi n ,  J .  W .  Head ,  and 
L .  Wi l son , 253-254 . 

Is the Intri ns i c  Dens ity of Venus Greater 
than the Intri ns i c  Dens i ty of Earth ? ,  K .  A .  
Goettel ,  265- 266 . 

The Impact Cratering Process on Venus , R .  A.  

F .  Grieve and J .  W .  Head ,  285-286 . 
Vol can i c  Processes on Venus , J .  W .  Head and 

L. Wi l son , 31 2-31 3 .  
Has the Earth ' s  Core Grown over Geologi c 

Time? , E .  Jagoutz and H .  Wanke , 358-359 . 
The Stage of Plate Tectoni cs i n  the Evol ution 

of Terrestri al Planets , R .  Mei ssner , 507-508 . 
A Case for a Weak Crust on Venus , H .  Mi zutani 

and H .  Spetz ler , 534-51 5 .  
Venus Pioneer : Rati o  and Compos i te Maps of 

Altimetry , RMS Sl opes and the Fresnel 
Refl ection Coeffi c i ent, G. G .  Schaber, 
R.  C .  Kozak , P .  Davi s ,  and E .  El i ason , 
683-684 . 

Mechanisms for Li thospheri c  Heat Transfer 
on Venus : Impl i cati ons for Tectoni c Sty le  
and Vol can ism ,  S .  C .  Sol omon and J .  W .  

Head , 750- 751 . 
V i scous Rel axati on of Impact Bas i n  Topo

graphy on Venus , S .  C. Sol omon , S .  K .  
Stephens , and J .  W .  Head , 752-753. 

Crustal Strength of the Terrestri al Pl anets , 
H .  Spetz ler ,  H .  Mi zutani , and I .  C .  Getti ng , 
758-759. 

Venus ; Mode l for Exchange Between Crust and 
Mantle , J .  L. Warner , 835-836 . 

Gravi tati onal Effects on Ca l dera Formation , 
J .  L .  Wh i tford-Stark , 857-858 . 
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