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IT'S INCREDIBLE! IT'S BEAUTIFUL! IT'S SUPER! 

Such expressions were the order of the day during the 
successful flight of Columbia, STS-1. The first space 
flight of the Shuttle orbiter was completed on April 14, 
1981, when it landed on Rogers Dry Lake at Edwards 
Air Force Base, CA. Its condition upon return was 
deemed excellent by program officials of NASA. 

Columbia was launched from the Kennedy Space Cen
ter, FL, at 7:00 a.m. EST, April 12. The spacecraft was 
manned by astronauts John Young and Robert Crippen. 
The first mission of the Columbia lasted 54.5 hours and 
was described "better than could be expected." 

At launch, the spacecraft weighed over 100 tons and 
was attached to a large external fuel tank flanked by 

two large solid rocket boosters. The combination of 
liquid and solid fuel rocket engines provided 6.5 mil
lion pounds of thrust to lift the Columbia into Earth 
orbit. 

At liftoff, the liquid fuel main engines and the solid 
rocket boosters quickly powered the Columbia off the 
launch pad. Two and one-half minutes into the ascent 
the solid rocket boosters burned out and were jetti
soned. The three I iquid fuel main engines cont/ n ued to 
fire for six more minutes. 

Shortly before reaching Earth orbit, the main engine$ 
shut down and the large external tank was jettisoned. 
Two smaller rocket engines (orbital maneuvering sys-
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tern) in the aft end of the Columbia fired and provided 
the thrust to place Columbia in Earth orbit. 

During most of the Columbia's first space mission the 
astronauts remained in the upper cabin and in their 
seats, except for duties that required them to move 
around in the weightless environment of space. 

Following completion of the mission in space, the 
astronauts prepared for reentry. Turning the Columbia 
around so that the orbital maneuvering system 
engines faced the direction of flight, the engines were 
fired, slowing the Columbia's velocity. The orbiter was 
then turned around to face the heat build-up as it 
descended through the atmosphere. 

As the orbiter began to encounter the atmosphere, the 
thermal protection system rejected the tremendous 
heat build-up experienced from friction with the atmo
sphere. 

Columbia, literally a "space truck" the size of a DC-9 jet 
aircraft, landed on Rogers Dry Lake at Edwards Air 
Force Base in full view of several hundred thousand 
spectators who gathered for the historic event. 

The Columbia has now been transported aboard the 
747 jet aircraft which was modified to carry the Space 
Shuttle orbiters, back to Kennedy Space Center, FL to 
be readied for the second flight into space which will 
take place probably around September 30. This 
second flight, with astronauts Col. Joe Henry Engle 
and Capt. Robert H. Truly, although still a test flight 
will carry a payload into space. The payload, called 
OSTA-1, for NASA's Office of Space and Terrestrial 
Applications, is designed to demonstrate the Space 
Shuttle's capability as an operational space platform 
for scientific and applications research. The experi
ments are concerned primarily with remote sensing of 
land resources, atmospheric phenomena and ocean 
conditions. 

The payload experiments Include an imaging radar 
(Shuttle Imaging Radar, or SIR-A) to help test ad
vanced techniques for mapping geological structures 
important in oil and gas exploration; a multispectral 
infrared radiometer (SMIRR) to measure the solar 
reflectance of mineral-bearing rock formations; a fea
ture recognition system (Feature Identification and 
Location Experiment, or FILE) designed to discrimi
nate between water, bare ground, vegetation, snow or 
clouds and thus control sensors to collect only wanted 
data; an air pollution measurement experiment (Mea-
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surement of Air Pollution from Satellites, or MAPS) 
designed to measure the distribution of carbon mon
oxide in the middle and upper troposphere (12-18 
kilometers or 7.5-11 miles altitude); an ocean color 
scanner (Ocean Color Experiment, or OCE) to map 
algae concentrations which may indicate feeding 
areas for schools of fish or pinpoint possible pollution 
problems; a night and day optical survey of lightning 
storms (NOSL); and a biological engineering experi
ment (Heflex Bioengineering Test, or HBT) to deter
mine the relationship between plant growth and mois
ture content in the near weightlessness of space. 

An engineering model of a Spacelab pallet, a 3-meter 
(10-foot)-long, U-shaped structure that mounts in the 
Shuttle's cargo bay, will carry most of the experiments. 
The pallet is equipped with subsystems which provide 
power, command, data and thermal interfaces for the 
instruments. 

The imaging radar, radiometer, feature recognition, 
pollution measurement and ocean scanner experi
ments are mounted on the pallet; the lightning and 
biological engineering experiments are mounted in 
the Shuttle's crew compartment. 

STS-2 will be launched from the Kennedy Space Cen
ter into a 280-km (174-mi.) circular orbit with an incli
nation of 40.3 degrees. For approximately 3.5 days (88 
hours) of the four-day mission, the Shuttle will be in an 
Earth-viewing orientation. In this attitude, the Shuttle 
payload bay faces the Earth on a line perpendicular to 
the Earth's surface. During this period, the instruments 
will be operated and data collected. The mission will 
conclude with a landing at Dryden Flight Research 
Center, Edwards, CA. 

The flight operations of OSTA-1 will be controlled 
from the Johnson Space Center Payload Operation 
Control Center (POCC). The air pollution and feature 
recognition experiments operate continuously for the 
whole mission with the imaging radar, radiometer and 
ocean experiments taking data over preselected sites. 
The lightning experiment is a "target of opportunity" 
instrument. Experiment housekeeping data is avail
able in the Payload Operation Control Center to moni
tor the status and health of the instruments, and the 
payload can be commanded from the control center, 
or by the astronaut crew via the Shuttle's general pur
pose computer. 

Since most of the Shuttle data transmission capability 
will be utilized with Shuttle status data for the second 
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orbital flight test mission, all the OSTA-1 scientific 
data will be recorded on board on tape and film. The 
tape and film will be removed from the Shuttle upon 
landing and turned over to experimenters for imme
diate screening and analysis. The instruments will be 
removed from the Columbia after it is ferried to the 
Kennedy Space Center. 

All scientific experiment data will be in the public 
domain and subsequently made available from the 
National Space Science Data Center, Goddard Space 
Flight Center, Greenbelt MD. 

They went through the air and space without fear, 
and the shining stars marked their shining deeds. 
(Inscription on the Astronomical Clock in Yorlc Minster, England) 

JAMES M. BEGGS NOMINATED FOR NASA 
ADMINISTRATOR'S POST 

President Reagan has announced the nomination of 
business executive James Montgomery Beggs to 
become Administrator of the National Aeronautics and 
Space Administration and Dr. Hans Mark as Deputy 
Administrator. 

Beggs has been Executive Vice President, Aerospace, 
and a director of General Dynamics Corp., St. Louis, 
MO. Mark is former Secretary of the Air Force and 
former Director of NASA's Ames Research Center, 
Mountain View, CA. Beggs, if confirmed, will succeed 
Dr. Robert A. Frosch who resigned on Jan. 20, 1981, to 
become the first president of the American Association 
of Engineering Societies in New York. Frosch had been 
Administrator since June 21, 1977. 

Beggs, who would be the sixth man to head the nation's 
civilian space agency, has been responsible for 
General Dynamics Convair, Electronics, Fort Worth 
and Pomona Divisions. He served with NASA in 1968-
69 as Associate Administrator, Office of Advanced 
Research and Technology. From 1969 to 1973, he was 
Under Secretary of Transportation. He went to Summa 
Corp. as Managing Director, Operations and joined 
General Dynamics in Jan. 1974. Before joining NASA, 
he had been with Westinghouse Electric Corp. for 13 
years. 
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Mark served as Secretary of the Air For�e from July 
1979 to 1981. He had served as Under Secretary since 
1977. A physicist and nuclear engineer, he joined Ames 
Research Center in February 1969 and prior to that was 
a professor and researcher and had served as a

consultant to several government agencies and held a 
number of university committee assignments. He was 
chairman of the Department of Nuclear Engineering at 
the University of California, Berkeley from 1964 to 1969 
and was administrator of the Berkeley Research 
Reactor during the same period. 

No congressional opposition is expected to either 
nominee. 

SPACEWEEK - 1981 

This summer, space activists in major cities across the 
country will visibly show their support for a national 
space goal by holding events to educate the public on 
the benefits of space. These events, which will run from 
July 13-20, are called "SPACEWEEK" . Spaceweek's 
theme will be "Space: America's New Wealth." 

Spaceweek's organizers are varied, and incrude 
professionals from engineering and science, amateur 
groups ,  pro-space societ ies ,  businesses ,  and 
concerned individuals. All, says Troy Welch, President 
of Spaceweek, are concerned about the nation's 
future. The pro-space movement had its roots in the 
?O's when groups scattered around the U.S. held 
space-related events, obtained official proclamations, 
and sought members. "Space Day" was held the last 
few years on July 20. In 1980, Spaceweek was held In 
Houston and Los Angeles with great success. 

Now, the experience gained in reaching out to the 
public to explain technical material, often a difficult 
task, is being shared with groups stretching from New 
England to Hawaii in preparation for the upcoming 
Spaceweek '81. A national center has been established 
in Houston to assist space supporters in getting their 
message out. National Coordinating Chairman David 
Koch is flying across the country to meet personally 
with top activists to assist them in organizing this 
summer's events. And Spaceweek plans to hold a 
national conference in the Fall to encourage a united 
stance among all space enthusiasts in preparation for a 
major pro-space assault in 1982. 

Movement leaders are calling for a national holiday on 
July 20 of each year to recognize the first Moon landing 
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as an important event equalling Colum6us Day or the 
Fourth of July in American history. 

"Spaceweek calls upon everyone who believes a 
strong space program, both government and private, is 
for the good of the country. We urge all Americans to 
join with us in this summer's celebration," Welch said. 
"We can influence the future and make it better for all. 
The time to start is now." 

To obtain more information about Spaceweek contact 
Dennis Stone, Publicity Manager, at7I3-333-8280, 713-
486-7432, or 713-334-4449, or write to Publicity 
Manager, Spaceweek National Headquarters, P.O. Box 
58172, Houston TX 77058. 

NASA SPEAKERS AVAILABLE 

A new lecture program sponsored by the National 
Aeronautics and Space Administration and 
administered by Arizona State University will enable 
universities and other institutions to present the latest 
results of solar system exploration. Fifteen planetary 
geologists are available to speak on topics ranging 
from cosmochemistry to active volcanism on lo. For 
information, write to the Department of Geology, 
Arizona State University, Tempe AZ 85281 or 
telephone 602/965-7029. 

NASA OFFICE OF SPACE SCIENCE ISSUES 

SPACE SCIENCE NOTICES 

Three Space Science Notices announcing continuing 
opportunities for research proposals have been issued 
by the NASA Office of Space Science. 

Mars Data Analysis Program (MDAP) 
The MOAP is a planned multi-year program, 
which began October 1, 1978. The program 
includes ,  without l imitation,  laboratory 
experimentation; photointerpretation; theoretical, 
analytical, field and comparative studies; and 
cartographic compilation. The program is 
primarily directed toward, but not limited to, 
analysis of data obtained by the Viking orbiters 
and landers. However, available within the scope 
of this program are data obtained by Mariners 6 
and 7 and Mariner 9. This Space Science Notice 
describes the data available from the National 
Space Science Data Center and outlines the 
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requirements for submitting a proposal. The Mars 
Data Analysis Program is managed by the Solar 
System Exploration Division, Code SL-4, NASA 
Headquarters, Washington, DC 20546. Mr. 
Joseph M. Boyce is designated as Program 
Scientists. 

Planetary Geology Program 
The Planetary Geology Program supports 
scientific investigations which contribute to 
understanding the geological evolution of the 
planets, their satellites (including Earth's Moon) 
and such smaller solar system bodies as 
asteroids. The program includes,  without 
limitation, laboratory experimentation, photo
interpretation, theoretical, analytical, field and 
comparat ive  studies ;  and cartographic 
compilation. Planetary cartography and geologic 
mapping are also supported by this program. 
Questions regarding data availability, proposal 
format, evaluation procedures etc., should be 
directed to Mr. Joseph M. Boyce, Discipline 
Scientist, Planetary Geology Program, Solar 
System Exploration Division, Code SL-4, NASA 
Headquarters, Washington DC 20546. 

Planetary Geophysics/Geochemistry; Planetary 
Materials 
This notice describes the continuing opportunities 
for participation in planetary science research. 
These Research and Analysis programs are 
integral parts of a larger Solar System Exploration 
effort that includes Research and Analysis 
programs in Planetary Geology, Planetary 
Atmospheres, and Planetary Astronomy. These 
Research and Analysis programs are a 
fundamental part of NASA's Space Science 
efforts. They provide support for operating 
current flight missions and for planning future 
ones. They provide data that cannot be obtained 
from near-term missions or, in some cases, by any 
missions whatever. They analyze data and 
materials collected by past missions, and they 
promote new syntheses of all available data to 
increase our understanding of the origin and 
evolution of the solar system, the nature of the 
Earth in comparison with other planets, and the 
origin and distribution of life in the universe. At 
the same time, these activities reveal new 
horizons for future exploration. More information 
about these programs and the opportunities for 
proposals may be obtained by contacting either 
the Discipline Scientist for Planetary Geophysics 
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and Geochemistry or the Discipline Scientist for 
Planetary Materials at NASA Headquarters, Code 
SL-4, Washington DC 20546. 

NASA CO N SOLIDA TES CENTER 
OPERATIONS 

NASA is consolidating its Dryden Flight Research 
Center under Ames Research Center management and 
its Wallops Flight Center under Goddard Space Flight 
Center management. The Dryden and Wallops centers 
will retain their identities but will be under the overall 
management and direction of Ames and Goddard, 
respectively. 

Dr. Alan M. Lovelace, NASA Acting Administrator, said 
the consolidations will focus the resources of each of 
the installations on what it can do best. "The close 
relationship between Ames' and Dryden's efforts in 
aeronautical programs and Wallops' and Goddard's 
efforts in suborbital programs, as well as the unique 
facility capabilities and the physical proximity of the 
installations provides an opportunity to improve 
overal l  p rogram effect iveness through these 
consolidations." Lovelace said. 

Flight research operations for Ames will be carried out 
primarily at Dryden and sounding rocket development 
and operations for Goddard will be carried out 
primarily at Wallops. 

The consolidations are expected to be completed by 
Oct. 1, 1981. 

McGETCHIN VOLCANO FUND AWARDS 

Three outstanding students have been chosen as 
recipients for the first McGetchin Volcano Fund 
awards. Each recipient was selected on the basis of 
his/her written proposal and supporting information 
and recommendations by a project sponsor and 
faculty. These enthusiastic students will receive funds 
to initiate field work on their proposed topic in 
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volcanology during the summer of 1981. The average 
award is $875. 

Mark S. Wigmosta, a senior at the University of 
Washington, is engaged in research involving the 
dynamics of the Toutle River mudflows triggered by 
the May 18, 1980 eruption of Mt. St. Helens. Tanya 
Furman, a junior at Princeton University, will be 
examining in  detai l  a S ierra  Nevada  zoned 
granodioritic pluton that displays a tonalitic rim. 
Douglas Coelho, a senior at Cornell University, will be 
studying the field stratigraphy and nature of post
glacial ash deposits of Adak Island in Alaska. 

Three other exceptional students were selected as 
alternates: John Spurney, a first-year graduate student 
at Kent State University; Tom Brikowski, working on a 
master's degree at the University of Oregon; and 
William F. McDonough, a first-year graduate student at 
Sul Ross State University. 

Almost without exception all of the 22 student 
proposals received by the McGetchin Volcano Fund 
were of very high quality. There is clearly no lack of 
young people eager and capable of being involved in 
volcanologic research. Many excellent projects remain 
unfunded. 

The executive committee of the McGetchin Volcano 
Fund extends thanks to the individual contributors 
who made this first year's effort possible. The sincere 
personal reasons for establishing the Fund have been 
rewarded with a program that fulfills a clear need and 
encourages active enthusiasm. Our current goal is to 
make the Fund self-sustaining for at least three 
students a year. Inquiries concerning the Fund should 
be addressed to the McGetchin Volcano Fund, Lunar 
and Planetary Institute, 3303 NASA Road One, 
Houston TX 77058. 

C.M. Pieters, Brown University 

NASA TO ESTABLISH COSMIC DUST LAB 

The National Aeronautics and Space Administration's 
Johnson Space Center in Houston, home base for 
Apollo lunar samples and Antarctic meteorites, will 
soon take on the care of another category of 
extraterrestrial material: cosmic dust. By about June 1, 
says Planetary and Earth Sciences Division Chief, 
Michael Duke, the center will be the site of "the only 
laboratory dedicated to all facets of cosmic dust study" 
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-collection, preservation, typing, distribution and even 
some of the actual analysis. 

Cosmic dust particles, typically from 1 to 100 
microns in diameter are collected on oil-coated plates 
mounted to high-altitude aircraft. The idea has been 
around since the early 1960s, says Duke, but it was the 
mid-1970s before analysis techniques became 
sophisticated enough to spot the tiny particles (the 
total known "crop" weighs a few millionths of a gram) 
and distinguish them from other materials such as 
aluminum oxide particles left in the atmosphere by 
rocket exhausts. 

The optimum altitude for collecting them seems to 
be about 60,000 feet, says Duke, which is above the 
levels at which other particles might confuse the issue 
but low enough for the density of the atmosphere to 
slow down incoming cosmic dust grains so that they 
accumulate in significant numbers. Most of the 
collecting to date has been done with a U-2 aircraft, but 
NASA will soon begin using a converted B-57, whose 
greater payload will enable the dust collectors to 
remain in place even when the plane is being used for 
other purposes. This will nearly triple the annual 
collecting time, and new collector plates promise more 
than five times the combined area of those on the U-2. 

The cosmic dust laboratory will be a small room, only 
a few meters on a side, rated as a "Class 100 clean 
room." A filtration system and other safeguards will 
ensure that the room's air exposes the particles to no 
dust particles larger than 0.3 microns, and no more 
than 100 smaller ones per cubic foot of air. 

First flights are planned in May, and by the end of the 
summer significant numbers of particles will be 
available for study. The Curator's Office at the Johnson 
Space Center is soliciting sample requirements from 
dust investigators and should be providing samples in 
the Fall 1981. 

T h e  JSC act iv i ty  has  included des ign and 
construct ion of collectors for  the B-57 and 
development of laboratory facilties and procedures. 
Dr. U.S. Clanton has been responsible during this 
development phase and will continue as director of the 
Cosmic Dust Laboratory. 
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WORKSHOP ON COMPARISONS BETWEEN 
LUNAR BRECCIAS AND SOILS AND THEIR 
METEORITIC ANALOGS 

This workshop sponsored by the Lunar and Planetary 
Institute wi II be held at the Institute on November 9-11, 
1981. Co-conveners are G. Jeffrey Taylor, University of 
New Mexico, and Laurel Wilkening, University of 
Arizona. Other members of the steering committee are 
C. Chapman, R. Clayton, C. Hohenberg, F. Horz, K. 
Keil, D. Macdougall, and G. Wetherill. Lunar soils and 
breccias have been studied in detail since Apollo 11 
returned the first samples. They have been analyzed 
for  the ir chemical  compositi ons,  m ineralogy,  
petrology, physical characteristics, and cosmic ray, 
solar flare, and solar wind exposure histories. Models 
describing the evolution and dynamics of the present 
lunar regolith and the ancient, megaregolith have been 
developed. Based on comparisons with terrestrial 
impact craters, lunar breccias have been classified by 
their probable locations within or outside of craters. 

The aim of the workshop is to use this extensive body 
of data and theory to help us understand the evolution 
of meteorite parent bodies. Although meteorite 
breccias have also been studied in considerable detail, 
there has never been a concerted effort to compare 
them to lunar soils and breccias. Such comparisons 
can lead to a better understanding of a number of 
problems in planetary science. Among these are: 

1 .  The accret ion o f  the p lanets and 
meteorite parent bodies must have involved 
impacts. Can we see evidence for these 
accretionary impacts? How would the 
breccias produced differ from those formed 
at the present surfaces (the gas-rich regolith 
breccias)? Can we distinguish the effects of 
processes operating during accretion from 
those that operated before accretion? 
2. Cratering processes are different on 
asteroids compared to larger bodies like the 
moon. What differences, if any, do we 
observe by comparing lunar and meteorite 
breccias? Are the differences due to 
d i f ferences in impact velocit i es, the 
population of projectiles, or properties of 
the target materials? 
3. Lunar regolith breccias and meteorite 
gas-rich breccias have certain properties in 
common. For example, both are rich in 
solar-wind gases. How comparable are they 
in detail? What do the differences in their 
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respective solar wind inventories tell us 
about the formation of lunar and meteorite 
breccias?  What are  the signif icant 
differences in their exposure histories? 
Were the regoliths similar in their physical 
properties (e.g., grain size)? What effect 
does chemical composition have on regolith 
development (basaltic regoliths on the 
moon vs. basaltic regoliths on meteorite 
bodies vs. chondritic regoliths) ?  What effect 
does planet size have on regolith properties? 
Can we date the assembly of a regolith (or 
any fragmental) breccia? What do breccia 
ages mean? Can we use them to learn about 
meteorite fluxes or the frequency of impacts 
in the asteroid belt? 
4. What can volatiles tell us about processes 
on and in meteorite parent bodies? Many 
gas-rich lunar breccias  have large 
concentrat ions of  volati les on grain 
surfaces. Do these reflect a redistribution 
driven by outgassing of the early lunar crust, 
as suggested by the presence of 129 1 and 
244Pu decay products? If so, do gas-rich 
meteori tes  contain similar surface
correlated volatiles? 
5. Remote sensing of planetary regoliths 
obtains information about the uppermost 
regolith. How do the physical properties of 
the regolith affect the spectra? Can we use 
meteorite breccias as ground truth? How do 
meteorite breccias differ from the soils from 
which they form? 

To be sure the workshop maintains focus, it will 
address only lunar, meteoritic, and asteroidal topics. 
Although of great interest. surface processes on Mars, 
Mercury, and the satellites of Jupiter and Saturn will 
not be included as topics in the workshop. Results 
expected from the workshop include better delineation 
of the unresolved problems and what research is 
needed to solve them. Collaborative reseach efforts 
should be another by-product of the workshop. 
Because such collaboration will be most effective if it 
involves several disciplines it is important that 
representatives of all disciplines involved in lunar, 
meteoritic, and asteroidal research be present. 
However, attendance at the workshop will be limited to 
approximately fifty participants. 

The workshop has been organized tentatively into 
three main parts: 
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1. Observations-discussions about the petrology, 
chemical compositions and chronology of lunar and 
meteoritic soi Is and breccias and what we have learned 
about the compositions and physical characteristics of 
asteroid surfaces from remote sensing. 

2. Processes-discussions of cratering, brecciation 
and regolith evolution and dynamics. 

3. Summaries-discussions of the major unresolved 
problems and elucidation of appropriate directions for 
future research. 

General topics will be introduced by keynote speakers. 
Each keynote talk will be followed by a discussion 
period. No formal presentations of contributed 
abstracts will be permitted, but such abstracts are 
welcomed. There will be enough time during 
discussion periods to show slides and emphasize 
points raised in contributed abstracts. 

A report of the workshop will be published following 
the workshop. It will contain abstracts of the keynote 
talks,  contr ibuted abstracts ,  summaries of  
discussions, and a synthesis of  ideas generated 
concerning future research. 

Investigators interested in attending the workshop 
should contact  Ms.  Pam Jones,  Workshop 
Coordinator, Lunar and Planetary Institute, 713/486-
2150, and indicate an interest in attending and/or 
contributing an abstract. Deadline for registration is 
July 15. Deadline for abstracts is September 28, 1981. 

TERRESTRIAL IMPACTS AND EVOLUTION 

The Lunar and Planetary Institute and the National 
Academy of Sciences will co-sponsor a conference 
entitled: Large Body Impacts and Terrestrial Evolution: 
Geological ,  Cl imatological ,  and Biological  
Implications. The meeting is  scheduled for October 19-
22 in Snowbird, Utah. Leon T. Silver is the convener. 

On the agenda are sessions on the nature and flux of 
near-Earth objects; physics of high-energy impacts; 
the biological record and evidence for catastrophic 
extinction; the search of the geological record for 
physical evidence of major impacts; and meteorological 
and climatological consequences of large-scale 
impacts. 

Interested potential participants should send a brief 
description of their proposed contribution to Earth 
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Impact Conference, Lunar and Planetary Institute, 
3303 NASA Road One, Houston TX 77058. Deadline is 
June 1 5. Indicate whether you wish to speak (5 min or 
25 min) and/or intend to submit an abstract, and 
indicate your general area of scientific interest. 

PROCESSES OF PLANETARY RIFTING 

A Lunar and Planetary Institute Topical Conference on 
Processes of Planetary Rifting will be held at the 
Christian Brothers' Retreat House, Napa Valley, 
California. The meeting, co-sponsored by the National 
Aeronautics and Space Administration and the 
National Science Foundation. Conveners are B.H. 
Baker, University of Washington, and P. Morgan, LPL 

The sessions planned include the following: 
1. Speculations as to the origin and development of 

rifts 
2. Constraints on rift evolution - setting 
3. Constraints on rift evolution - geological 

development 
4. Constraints on rift evolution - physics and 

chemistry of the lithosphere 
5. Resources associated with rifting 
6. Our state of ignorance and its remedy 

Attendance will be l imited to 60 participants. For more 
information about this workshop, contact Rift Meeting, 
Projects Office, Lunar and Planetary Institute, 3303 
NASA Road One, Houston TX 77058. (713/486-2150). 

CALLING L PI. . . 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 LPI 
can be dialed direct on both commercial and FTS lines. 
On commercial l ines, dial area code 713-486 and the 
four-digit extension. On FTS, dial your FTS access 
code, 713-486 and the four-digit extension. 

Accounting 
Bibliographic Services 
Bulletin Editor 
Computer Center 
Director's Office 
Graphics 
Information 
LAPS 
Library/Information Center 
Mailing List 
Maintenance 
Planetary Image Center 
Projects Office (Workshops, Conferences) 
Publications 
Review Panels 
After Hours/Weekends 

Scientists at the Institute, Summer 1981 

Arndt, J. 
Ashwal, L. 
Chicarro, A. 
Croft, S. 
Francis, P. 
Garihan, A. 
Harvey, J. 
Lynch, D. 
Meier, T. 
Merrill, R. 
Miller, B. 
Morgan, P. 
Ohta, T. 
Phillips, R. 
Reimold, W. 
Schultz, P. 
Sevier, J. 
Wadge, G. 
Wendlandt, R. 

LPIB No. 27 

2169 
2191 

2135 
2165 

2180 
2148 
2139 

2174 
2135 
2134 
2171 

2172 
2150 
2161 
2151 

2130 

2156 
2147 
2174 
2146 
2167 
2196 

2174 
2193 
2174 

2166 
2174 

2193 
483-4464 

2180 

483-5579 

2174 

2170 

2187 

2153 

Please do use the individual extension numbers. I t  will 
save you time in the long run. 
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LPI SUMMER INTERN PROGRAM - June 1 - August 7, 198 1 .  
Page 1 1  

Research advisors from the LPI and the Johnson Space Center have just completed the difficult task of selecting one 
Summer Intern for each of the thirteen positions defined for Summer 1981. This summers' program will be the fifth in a 
series of a highly successful Intern programs designed to allow undergraduate or newly-graduated students to 
participate in actual hands-on research in the fields they are considering for career focus. Interns were selected out of 
a field of approximately 1 30 very talented and qualified candidates who applied for the positions. In addition to 
participating in research on their own projects, the interns will have opportunities to present a profile of their research 
to their colleagues and advisors, and to interact with scientists from JSC, LPI and with visiting researchers from the 
lunar and planetary science community. Some of this interaction will occur in weekly "brown-bag lunch" seminars, 
where informative presentations and lectures will occur each Friday noon. 1981 interns, their advisors and projects are 
listed below. 

INTERNS 

Mr. Thomas Atwater 
University of Maryland 
College Park, Maryland 

Mr. Zachary Dale Bergen 
Georgia Institute of 

Technology 
Atlanta, Georgia 
-

Ms. Elizabeth Blair 
I ndiana University 
Bloomington, Indiana 

-

Mr. Robert Eplee, Jr. 
University of North Carolina 
Chapel HIii, North Carolina 

Mr. Mark Goodreau 
University of New Hampshire 
Durham, New Hampshire 

Mr. James C. Green 
Stanford University 
Stanford, California 

Mr. Paul Layer 
Michigan State University 
East Lansing, Michigan 

Mr. James Leitch 
St. Olaf College -
University of Minnesota 
Northfield, Minnesota 

Ms. Ellen Nierenberg 
Oberlin College 
Oberlin, Ohio 

Ms. Clara Podpora 
State University of 

New York at New Paltz 

Ms. Carol Polanskey 
Pennsylvania State 

University 
University Park, PA 

Mr. Patrick M. Radomsky 
Rutgers University 
New Brunswick, New Jersey 

Ms. Wendy Shoan 
University of Arizona 
Tucson, Arizona 

-

I 

ADVISORS 

Dr. Herbert A. Zook 
Johnson Space Center 

Dr. Fred Horz 
Johnson Space Center 

Dr. Graham Ryder 
Johnson Space Center 

Dr. Wendell Mendell 
Johnson Space Center 

Ms. Ruth Fruland 
Johnson Space Center 

Dr. Roger Phillips 
Lunar and Planetary 
Institute 

Dr. Roger Phillips 
Lunar and Planetary 
Institute 

Dr. Gary E. Lofgren 
Johnson Space Center 

Dr. Peter H. Schultz 
Lunar and Planetary 
Institute 

Dr. Richard Wendlandt 
Lunar and Planetary 
Institute 

Or. Peter Schultz 
Lunar and Planetary 
Institute 

Dr. Lewis Ashwal 
Lunar and Planetary 
Institute 

Or. Charles Wood 
Johnson Space Center 

,....... 

PROJECTS 

Numerically calculate the relative proba
blllttes of spacecraft detection of very small 
meteoroids at different stages of their 
evolution under Poyntlng-Robertson drag 

The study of problems of collisional frag
mentation, in support of understanding 
accretionary phenomena and asteroid 
evolution 

A petrological and mineralogical study of 
lunar highlands samples, using macro
scopic, and possible microprobe techniques 

Sample preparation techniques, to collect 
data on a variety of spectrometers/study 
the scientific principles behind the remote 
sensing of planetary surfaces 

Conduct procedures to simulate the lunar 
soil and design a bench-top separation 
method incorporating centripetal and mag
netl c and nonmagnetic soil components 

Carry out analyses for the thermal history 
of Venus under a variety of possible 
conditions 

To study distributions of craters (as 
observed in Voyager images) and to per
form thermal history analyses that attempt 
to reproduce these d is t r ibut ions  

Dissipation of thermal energy in  the crys
tallization of lava flows 

Impact cratering I n  an atmospheric 
environment 

To relate occurrences of alkalic magma
tism associated with contl nental rifts with 
the processes of rift formation and evolu
tion 

The classification, description, and distci
butlon of different types of ray systems 
found around fresh lunar and mercurian 
craters 

Microscopic study of fluid trapped In 
mineral grains 

Study volcanic fields to characterize the 
nature and evolution of small volcanic 
provinces on the Earth 

I 
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"'Bout that big hole north of town. " 

AUTHOR'S NOTE 
An unusually large circular feature with a 

peculiar bulls-eye configuration in north
central Texas was discovered in the early 
1950's by Mr. William J. McBride, a geology 
student from the University of Houston. On 
a subsequent visit to the site, Mr. McBride 
and Mr. Oscar Monnig, an amateur astron
omer from Ft. Worth, Texas, speculated on 
an impact origin for the feature; considering 
the structure to be an impact site so old and 
eroded that presently crater walls no longer 
remain. Such features ar9 called ASTRO
BLEMES, a word derived from the Greek 
roots ASTRO (star) and BLEME (scar or 
bl9mish). 

I have recently written a masters thesis in 
support of an impact origin for the feature, 
which has come to be known as the "Hico 
Structure" (named for the nearby town of 
Hico, Texas). On satellite images, a ring 
9 km in diamet9r surrounds a central core 
one-third as large. The core consists of a 
central uplift surrounded by a series of con
centric ring-like depressions (see aerial 
photograph). 

What follows is a fictional transcript of a 
tape recording made by a ranch9r after find
ing out that he lives at th9 center of the 
T9xas structure. The speaker is a composite 
of the people who let me examine, firsthand, 
th9 rocks on their property. 

The "big hole", as it is referred to by our 
make-believe rancher, is certainly not a cra
ter like one would exp9ct. Charlie, or rather 
"CJ", explains . . .  

Folks have been askin' 'bout that meteorite that was 
s'posed t'hve hit on my property until, Lord forgive me, 
I'd like to hit one of them. Guess I' better explain. I'm 
Charlie Jacobs-"CJ"around here. I run about 20 head 
of cattle north of this here town of Hico, Texas . . .  
population 997. 1 thought I'd tell ever'thin' I know about 
that crater that's s'posed to be on my land . . . right 
here into this machine, so's I won't have to keep 
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explain in' the true story over and over. I'll leave it right 
here in the Historical Museum and you can listen any
time you fancy. 

Now, 'bout that big hole north of town . . .  Well, 
townfolks been a'talkin' about it ever since those geol
ogists started trompin' around here last year. After 
their surveyin' and a 'measurin' was over for the day, 
they'd spread out those maps in  the Koffee Kup (Kafe) 
and would they argue . . .  (inaudible) . . .  Whew wee! 
But what they say makes sense, I guess; at least the 
way that lady geologist explained i t  to be. I'll back up a 
bit. 

When this little bit of a lady comes a'knockin' at my 
door last summer and asks to walk on my land, I was 
a'wondrin' what was up. She said she was a geology 
student and showed me this here "areel" photo
graph . . .  the one that should be a'sittin' there in the 
Museum next to this tape machine you're a'listeningto. 
Well, accordin' to that photograph, my property was 
right at the center of what was prob'ly a meteorite 
crater. Now, I was expectin' she'd be lookin' for some
thin' about the size of a swimmin' pool . . .  but she 
said 1 1  ive smack-dab at the "gee-o-metric" center and 
that the whole thing was prob'ly five miles wide. Well, I 
done told her, "Ma'am, I been livin' here all my 
life . . .  now I don't mean to insult you, you a'goin' to 
the university and all, but I never seen a crater big 
enough to hold a horse, much less somethin' five miles 
wide. And I seen no meteorite ei ther, though I don't 
reckon I'd recognize one if I was to stumble over it." 

Well, she proceeded to explain that the crater was 
most Ii kely gone, prob'ly long before any of my kin was 
around . . .  and the meteorite, too. All worn away. She 
said that just the remains was left, only a center part 
with no walls . . . had some "scientific" name. 
meant "star scar", I do remember that. 

Then she started askin' the strangest questions 
about the rocks on my place. . .if they was a'stickin' up 

Aerial photograph of the core of the Hico Structure, 
a possible impact structure in north-central Texas. 
One km-diameter central uplift outlined by dashed cir
cle; arrows show outer limit of series of concentric 
ring-like depressions surrounding central uplift. Other 
annotations by W. J .  McBride, an early investigator of 
the structure. (Tobin  Aerial Surveys Photograph No. 
2137N, Mosaic I6N-I6E-2) 
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out of the ground. Well, I had to laugh . . .  "Lady," I 
says, "I don't run cattle here by choice. You couldn't 
grow much of anything on this land . . .  there's rocks 
all over the place, folded up and twisted like they are." 
She went out a'lookin' and ended up workin' out there 
most of a summer, laborin' over a little piece of map. 

That lady geologist come to show me . . .  she done 
proved to me . . .  that all those rocks on my place are 
s'posed to be a'lyin' flat, like the other rocks in these 
parts . . .  and that. . . here's what's hard to explain
. . .  they shouldn't be there at all. They're way up to 
high; should be a'stickin' out down in the banks of the 
river in town, not up here on a'top of this ridge. 

" Part of an uplift," she says . . .  " l ike in some craters 
on the moon." Now I realize that's pretty crazy talk 
about the moon and all. . . but I do understand this 
much . . .  my piece of land. . . a halt-mile wide
. . .  bounced up over 100 feet, she says, after it took 
most of the shock of a meteorite a'hittin' the ground a 
long time ago. Mind you, there's no crater, it's worn 
away. We got here . . .  what's the word . . .  FOS
SIL!. . .  I guess we got a fossil crater here. Anyway, all 
around my place now, there's a big ring of land which 
has sunk . . .  dropped down to "add-just" to the 
comin' up of the river rock on my place. So's it's all like 
a big bulls-eye on that photograph, that "crater" 
is . . .  with its "core", as she calls it, right at my place 
. . .  but no real crater like you seen in the picture 
books • . .  and no meteorite either. 

That lady, she says she's a'writin' a report for the 
university and I'm welcome to read it. Well, I 'd no more 
understand that "reeport" than I would a'studyin' the 
Bible in its original Greek. But I did tell her that I would 
take the photograph and put it here in this Historical 
Museum. That's the one you've been a'lookin' at. You 
see, every summer, just before the Old Settlers Reun
ion and Picnic, we clean up the Museum. . . we dust 
off the ol' quilts and line up the arrowheads . . .  even 
got some dinosaur bones. Everybody from Hamilton to 
Glen Rose comes for the Gospel Jubilee and square 
dancin' in the Old City Park . . .  in the evenin' . . .  
down in the shelter by the river. This year, the women
folk of the church donated this here new bought tape 
machine so it can sit in the Museum . . .  just waitin' for 
you to push the button and hear me talkin' about that 
"big hole" . . .  I was happy to oblige. 

Dietz,R.F. (1961) "Astroblemes", Scientific American 
vol.205, p. 50-58. 
Wiberg,L. (1980) "The H ico Structure; a Possible 
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Astrobleme in North-Central Texas,U.S.A."IN Papers 
Presented to the Conference on Multi-Ring Basins: 
Formation and Evolution, LPI, Houston, p. 112-114. 
Wiberg,L. (1981) "The H ico Structure: a Possible 
Impact Structure in N orth Central Texas, U.S.A." M.S. 
Thesis, Texas Christian University, Ft. Worth, Texas. 

Copyrighted 1981 by Leanne Wiberg 
All rights reserved. 

Leanne Wiberg is presently employed as a geologist at 

H.J. Gruy and Associates, Inc., a petroleum consulting firm 

in Irving, Texas. Ms. Wiberg will receive her M.S. Degree in 

Geology in August, 1981 . 
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N EW PU BLICATIONS 

NASA PU BLICATIONS 

The following publications are available from the 
Superintendent of Documents, Government Printing 
Office, Washington DC 20402. Although this agency 
requires prepayment on all orders, they will now 
accept Master Charge or VISA credit cards. Just 
include the account number and expiration date on 
your order to them. PLEASE do not sent orders for 
these pub I ications to the LP I. We are not a d  istri bution 
center for SOD documents. 

SHUTTLE PUBLICA TIONS 
A number of interesting documents are 
available on the Shuttle. Among these are: 
Space Shuttle This colorful booklet briefly 
introduces the concept and operation of the 
Space Shuttle. It outlines the missions that 
are likely in the near-term and those that are 
possible in the future. It also reviews the 
sequence of events that will occur in a 
round-trip Space Shuttle flight and dis
cusses some of the benefits the Shuttle will 
provide America and the world. 1972. 
8 pages S/N 033-000-00459-1. $1.00 

Space Shut tle Factsheet The development 
of the Space Shuttle, its components, and a 
typical mission are all described in this fas
cinating NASA factsheet. The detailed paint
ings illustrate how various Shuttle missions 
will be carried out and detail the unique 
rescue system devised for the program. 
1977. 8 pages S/N 033-000-00679-9 $1.00 

Space Shut tle  at Work Handsomely illus
trated in color and b&w, this book describes 
the layout of the Shuttle, its potential, the 
way it is launched and landed, a typical 
week's work for the crew, and the plans and 
dreams that weekly, routine space transpor
tation permit. It is written in non-technical 
language, yet crammed with enough facts 
and figures for any technology buff. 1979. 
76 pages S/N 033-000-00779-5. $3.75 

Space Shuttle Wal/sheet This beautifully 
illustrated 30 x 40 inch poster presents a 
cutaway view of the Space Shuttle that 
allows you to look through the skin of the 
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orbiter. Size, wingspan, weight, thrust, and 
operational altitude data are depicted in the 
detailed center drawing of the craft. Many 
smaller drawings show other aspects of the 
system and several paragraphs of Shuttle 
information are provided. 1978. Poster. S/N 
033-000-00743-4. $2.50 

Aboard the Space Shu t tle  This 32-page 
booklet describes the Space Shuttle and the 
activities during a flight. The illustrations 
include a foldout showing a full display of 
the Space Shuttle flight deck. NASA EP-169. 
32 pages. $2.50 

VOYAGER PUBLICA TIONS 
Voyager's Encounter with Jupiter and its 
Moons This set of six striking NASA pos
ters provides a glimpse of how Voyager 
viewed the world of Jupiter. Each full-color 
poster measures 23.5 x 35 inches and is 
printed on glossy paper. Images depicted 
include Jupiter's great red spot, an intense 
volcanic eruption on the surface of lo and 
various views of four of Jupiter's moons: 
Europa, Ganymede, lo and Callisto. These 
posters are sure to please space buffs of all 
ages and are perfect for display on the walls 
of office, home, or for school display. Pos
ters are shipped in a tube. 1980. 6 posters. 
S/N 033-000-00791-4 $9.00 

Voyager to Saturn Describes the Voyager 
mission and spacecraft and discusses its 
flight past the ringed planet in November 
1980. 1980. 12 pages. S/N 033-000-00811-2 
$1.50 

Voyager at Saturn: 1980 A colorful, illus
trated introduction to the Voyager mission. 
Oetai Is the flight paths of the two spacecraft, 
examines their components and outlines 
the scientific goals of the project. 1980. 
12 pages. S/N 033-000-00807-4. $1.75 
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USGS PUBLICATION 
Map Data Catalog This spiral-bound cat
alog issued by the U.S. Geological Survey, 
tells how to order a wide variety of mapping 
byproducts from the cartographic holdings 
of Federal, State, and private agencies. For 
each product, the Catalog describes and 
illustrates the product offered, explains the 
scope of geographic coverage available, 
lists typical uses of the product and provides 
ordering instructions. A poster measuring 
17 x 22.5 inches and entitled Minicatalog of 
Map Data is folded and included in a back 
pocket of this book. 1 980. 48 pages and pos
ter. S/N 024-00-03360-7. $6.00 

OTHER PUBLICATIONS OF INTEREST 

REMEMBER. . . please do not order any of the pub li
cations lis ted here from the LP/. Contact the source, 
pub lisher , or your local book seller, if you wish to 
ob tain a copy. 

THE LUNAR HIGHLANDS CRUST The 
Lunar Highlands Crust Conference had as 
its goal the exchange of information on: 
Regional characteristics of the lunar high
lands crust; Petrology of the lunar high
lands; Chemistry and chronology of the 
highland crust; Physical processes of crust
al evolution; and, Magma oceans and crust
al formation. 

The understanding of processes respon
sible for the formation of ancient planetary 
crusts is a primary objective of planetary 
science. In as much as evidence of the earli
est history of the Earth has been erased and 
the ancient cratered terrains of Mercury and 
Mars have not yet been sampled, the sam
ples of the lunar highlands can be said to 
hold the key to our understanding of early 
planetary crustal formation. 

Published by Pergamon Press, 516 pages. 
$52.00 

THE ANCIENT SUN The purpose of the 
Conference on the Ancient Sun: Fossil 
Record in the Earth, Moon and Meteorites, 
was to provide an organized forum for com
munication among scientists engaged in 
studies of the history of the sun from the 
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different perspectives and data bases of 
solar physics and planetary science. 

Forty-one papers focus on three broad 
topical areas for epochs of solar history 
from the near-present to approximately 4.5 
billion years ago: theories of solar variability 
and their consequences for changes in lumi
nosity, particle emission in lunar and meteo
ritic materials; and records of past solar 
behavior recoverable from terrestrial sam
ples. 
Published by Pergamon Press, 598 pages. 
$56.00 

RED STAR IN ORBIT by James Oberg, 
foreword by Tom Wolfe. This absorbing 
book gives American readers an overview of 
the Soviet space effort- something the 
Russian people stlll lack- and a candid 
look at its chief figures, its hidden disasters, 
its real achievements. Oberg, a computer 
analyst working on the Space Shuttle, is a 
dedicated Soviet space watcher who has 
benefited from a worldwide network of radio
listening amateurs who for years have been 
monitoring Russian space activity. Out of a 
wealth of important bits and pieces he has 
built a coherent Soviet space scenario. His 
stories of secret Soviet space disasters and 
the high drama of his accounts of many 
Soviet space flights (the Salyut-6 break
through is most gripping) take second place 
to his description of the Russian attempt to 
beat the U.S. in the "moon race". Oberg's 
astronaut portraits are vividly human, but 
his book is more than good reading. It 
seems clear the Soviets now surpass the 
U.S. in space-station capability- whatever 
that may mean for the future. 
Published by Random House, $12.95 

POSTER: 1982 LINE-UP OF THE PLANETS 
On March 1, 1982 the 5 planets visible to 
the unaided eye will be lined up across 
Earth's pre-dawn sky. This unique poster 
shows the locations of these planets on 
that date. The sun and all 9 planets of the 
Solar System are represented by tiny 
spheres of color located at the appropriate 
positions on their o rbits. The orbits 
themselves are in exact proportion to their 
true dimensions and stand out against the 
black background of interstellar space. 
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Poster i s  39 x 1 8". To order sent $3.95 plus 
.45 postage and handling to: Planets 
Poster, Dept. S12, P.O. Box 27985, Denver 
co 80227 

Editor's Note If you know of any new mate
rials which would be of interest to our read
ers, please send a copy or information about 
them to the Editor, this Bulletin. Review of 
items here does not constitute any endor
sement of them by the Lunar and Planetary 
Institute. 

SOVIET-AMERICAN CONFERENCE 
VOLUMES AVAILABLE 

As a result of a house-cleaning effort, the Government 
Printing Office has made available a number of copies 
of NASA S P-370 "Soviet-American Conference on 
Cosmochemistry of the Moon and Planets". This hard
cover, two-volume work originally sold for $19.95. It is 
the record of this conference which was held in Mos
cow in 1974 and contains many classic papers from 
both U.S. and Russian scientists. The LPI i s  able to 
send these volumes to those who would like to have 
them for just the cost of mailing and handling. In  the 
U.S., to obtain a copy send your name and address and 
check for $2.00 to the Library/Information Center, 
Lunar and Planetary Institute, 3303 NASA Road One, 
Houston TX 77058. For delivery to a foreign country we 
must ask you to specify which method of shipment you 
wish: Air Printed Matter is$25.00, surface mail is$7.00. 
Please send payment in U.S. currency and mail your 
order to the address listed above. We will distribute 
these volumes until the supply is exhausted. At that 
time the publication will be out-of-print. 

SHUTTLE DEBRIEFING FILM AVAILABLE 

"STS-1 Post Flight Press Conference" is JSC FILM No. 
816. The Space Shuttle astronauts, John Young and 
Bob Crippen narrate this film which includes slow 
motion photography of the launch, segments showing 
on board activities, opening and closing of payload bay 
doors, and the landing. 

This 16-mm, color film, 17 minutes long, is available for 
loan, along with many others, from the NASA Film 
Libraries. The LPI Planetary Image Center (713-486-
2172, 2136) also has a few copies available for loan. 
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VENUS GLOBE 

A 16" globe based on radar altimetric data from Pio
neer Venus Orbiter Spacecraft is available for $85.00 
from Replogle Globes Inc., 1907 N. Narragansett, 
Chicago IL 60639. 

NEW MAP OF VENUS 

An altimetric and shaded relief map of Venus is now 
available from the U.S. Geological Survey as Miscel
laneous Map No. 1-1 324. Copies can be obtained from 
either U.S. Geological Survey, Branch of Distribution, 
P.O. Box 25286, Federal Center, Denver CO 80225, or 
1200 South Eads Street, Arlington VA 22202. The cost 
is $1.50 prepaid. 

The LUNAR AND PLANETARY INFORMATION 
BULLETIN is published by the L unar and Planetary 
Institute. There are usually four issues per year. It is 
distrib uted free on request t o  lunar and planetary 
scientists, educators, students, and their institutions. 

The next issue will b e  in September. Copy deadline is 
A ugust 10, 1981. If you have any announcements 
which you would like t o  have printed in the BULLETIN, 
please send them to the Editor. We reserve the right to 
select and edit copy. 

Editor: Frances B.  Waranius, 
Lunar and Planetary Institute 
3303 NASA Road O ne, Houston, TX 77058 
Phone: 713/4 86-2135 

' 
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June 2 6-2 8 

August 10 -14 

August 17-2 1 

August 2 8-Sept. 9 

August 31-Sept. 2 

September 14 -25 
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Southwest Regional Convention, Astronomical League 
Fort Worth TX 
Contact: George D. Ellis 

Convention Chairman 
7117 Misty Meadow Dr. S. 
Fort Worth TX 76133 

Fourth International Conference on Basement 
Tectonics, Oslo N orway. 
Contact: Mr. Roy H. Gabrielsen 

Dept. of Geology 
University of Oslo 
P. O. B ox 10 47, B lindern 
Oslo 3,  N orway 

Me teoritical Society, 4 4 th Annual Meeting, 
Bern, Switzerland. 
Contact: Prof. P. Eberhardt 

Physikalisches lnstitut 
University of Bern 
Sidlerstr. 5 
3012 Bern, Switzerland 

I AVCEI Symposium on Arc Volcanism, 
Tokyo and Hakone, Japan. 
Contact: IAVCEI Sym posium on Arc V olcanism 

Prof. Daisuke Shimozuru 
Earthquake Research Institute 
University of Tokyo 
B unkyo-ku 
Tokyo 113 Japan 

Third International Colloquium on Mars, 
California Institute of Technology, Pasadena CA. 
Contact: Dr. Conway Snyder 

Je t Propulsion Laboratory 
Pasadena CA 9110 9 

N ATO Advanced Study Institute 
Comparative Study of the Planets, 
V ulcano (Eolie) I taly 
Contact: A. Coradini- M. F ulchignoni 

I AC-Reparto di Planetologia 
Viale dell'Universita 11 
00185 Roma I taly 
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October 13-16 
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October 19-22 
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October 19-23 

-
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I 
October 22-24 

■ 
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November 2-6 

November 2-6 

Division for Planetary Science, American 
Astronomical Society, Pittsburgh PA 
Contact: Dr. Bruce Hapke 

University of Pittsburgh 
Dept. of Earth and Planetary Science 
321 Old Engineering Hall 
Pittsburgh PA 15260 

Large Body Impacts and Terrestrial Evolution: 

Page 19 

Geological, Climatological, and Biological Implications, 
Snowbird, Utah. 
Contact: Earth Impact Conference 

Lunar and Planetary Institute 
3303 NASA Road One 

■ Hoston TX 77058 
713/486-2150 

Sixth European Regional Meeting in Astronomy, 
(VI ERMA), Dubrovnik, Yugoslavia. 
Contact: G. Teleki 

Astronomical Observatory 
Volgina 7 
11050 Belgrade, Yugolsavia 

Fourth Conference on the Physics of the Jovian 
and Saturnian Magnetosphere, 
Johns Hopkins University, Laurel MD 
Contact: S.M. Krimigis 

Applied Physics Laboratory 
Johns Hopkins University 
Laurel MD 20810 
Tel: 301/953-7100, ext. 3252 

International Conference on the Venus Environment, 
San Francisco Bay Area, CA. 
Contact: Ms. Kathleen Thomas-Miller 

Conference Coordinator 
Mail Stop 245-7 
NASA-Ames Research Center 
Moffett Field CA 94035 

Geological Society of America Annual Meeting 
Cincinnati, Ohio 
Contact: GSA Headquarters 

3300 Penrose Place 
Boulder CO 80301 
Telephone: 303/447-2020 
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No vember 3 -9 

December 3-5 

Decemb er 7-11 

■ 

Remote Sens ing of Arid and Semi
Arid Lands ,  Cairo, Egypt 
Contact : Dorothy M. Hu mphrey 

Environmental Res. I nst. of Mich igan 
..,.... P.O. Box 8618 

Ann Arbor Ml 4 8107 
Telephone: 313/994 -12 00, ext . 290 

■ 
LPI Topical Conference: Process es of 
Planetary Rifting, Ch ristian Broth ers ' Retreat House, 
Napa Va lley , CA 

-
Contact: Rift Meeting 

Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058 
Tel: 713/4 86-2150 

American Geophysical Union Fall Meeting, 
San Francisco CA 

■ Contact : American Geophysica l Union H eadquart ers 
2000 Florida Avenu e NW 
Wash ington DC 20009 

- - •
■ 

-
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H ERRATA: 11 1 
I
f! I n  th e last Bulletin, a listing of th e Fourth ft 

+ Internat iona l Conference on Permafrost was ** 
U includ ed . This meeting is ind eed on 18-22 U 

• ••
■

iii Ju ly but not u nt il 1983. We are sorry for any ti 
I ti inconvenience which th e misreport ing of the ti 

** dates of th is meeting may have caused .  ft 

u u 
** ** 
iiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiit 
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LUNAR AND PLANETARY B IBLIOGRAPHY 

I tems selected from Journals received at the LPI L1brary/lnformat lon Center Morch-Apr i l ,  1981, Address 
of f irst author I s  Inc luded In reference . Please contact the author or your l ibrary for reprint or copy 
of the art ic le ,  

MOON, MOTION, DYNA�ICS, GRAVITY F I ELD 

CAZENAVE , A ,  t DAILLET , S ,  GROUPE DE RE• 

CHERCHES DE GEODESIE SPATIALE, TOULOUSE, 

FRANCE l !  LUNAR T I DAL ACCELERATION FRON EARTH 

SATELLITE ORBIT ANALYSES 

JOURNAL OF GEOPHYSICAL RESEARCH VOL, 

1659 1663 ( 1981 )  

96, 

GRJEBINE , T ,  < INTERGROUPE ENERGIE DE LA HAJOR

ITE,  ASSEHBLEE NATIONALE, BUR, 7 4 , 9 9 ,  PARI S 

75007, FRANCE l !  THE HOON AS THE ORI G I N  OF 

THE EARTH ' S  CONTINENTS 

THE HOON AND THE PLANETS VOL , 

( 1980) 

22,  367-382 

GRJEBlNE , T ,  t HARCHAL , C ,  ( INTERGROUPE ENERGIE 

DE LA HAJOR I T E ,  ASSEHBLEE NAT IONALE ,  BUR , 

14 , 99 ,  PARIS 75007, FRANCE l l  F ISS I ON AND GE

OSYNCHRONOUS RELEASE OF THE HOON 

THE HOON AND THE PLANETS VOL , 2 2 ,  347-358 

( 1980) 

GRJEBlHE , T ,  + HARCHAL , C ,  < INTERGROUP£ ENERGIE 

DE LA HAJOR I T E ,  ASSEHBLEE NAT IONALE , BUR, 

74 , 99,  PARIS, 7500 7 ,  FRANCE l !  CONSEQUENCES 

OF GEOSYNCHRONOUS PHASE FOR THE HOON 

THE HOON AND THE PLANETS VOL , 22,  359-366 

( 1980) 

HUGHES , D , W ,  < DEPT , OF PHYSICS, UNI V ,  OF 

SHEFF IELD,  SHEFF IELD,  UK l l  WHY IS THE HOON 

SLOWING DOWN? 

NATURE VOL , 290, 190 ( 1981 )  

H I GNARD , F ,  < CENTRE D ' ETUDES ET DE RECHERCHES 

GEODYNAHIOUES ET ASTRONOHIOUES, GRASSE, FRANCE 

l !  THE LUNAR ORBIT REVISITED,  I l l  

THE HOON AND THE PLANETS VOL , 24 , 189-20 7 

( 198 1 )  

S rEPHENSON , F  , R ,  < DEPT , 

OF LIVERPOOL, PO BOX 

i :  T IDAL RECESSION OF 

/\ND HODERN DATA 

OF GEOPHYSICS,  UNIV,  

147,  LIVERPOOL,  L69 3BX 

THE HOON FRON ANCIENT 

JOURNAL OF THE BRITISH ASTRONOMICAL 

TION VOL , 9 1 ,  136-147 1 198 1 >  

ASSOCIA-

TOONER , G , J ,  ( HISTORY 

1900,  BROWN UNI V , ,  

HI PPARCHUS EMPIRICAL 

HOT IONS 

OF HATHEHATICS DEPT , ,  BOX 

PROVIDENCE, RI 029 1 2  > :  

BASIS FOR HIS  LUNAR NEAN 

CENTAURUS VOL, 24 ,  97-109 ( 1 980> 

MOON. PHYSICAL STRUCTURE, THERMAL & STRESS H ISTOP.V 

CARLSON , R , W ,  + LUGNA I R , G , W ,  < CHENISTRY DEPT , ,  

UNIV, OF CALIFORNIA A T  SAN DIEGO, LA JOLLA, 

CA 92093 > :  TIHE AND DURATION OF LUNAR HIGH

LANDS CRUST FORMATION 

EARTH AND PLANETARY SCIENCE LETTERS VOL , 52,  

227-238 ( 1981)  

I I 
I 

I J  

GOINS , N , R ,  + DAINTY , A , H ,  + TOKSOZ , H , N ,  

HOBIL RESEARCH AND DEV , CORP , ,  DALLAS, TX 

75221 l !  SEISHIC ENERGY RELEASE OF THE HOON 

JOURNAL OF GEOPHYSICAL RESEARCH VOL , 86 • 

378-388 ( 1 98 1 )  

GOINS , N , R ,  + DAINTY , A , H ,  + TOKSO Z , H , N ,  

HOBIL RESEARCH AND DEVELOPHENT CORP , , P , 0 ,  

BOX 900, DALLAS, TX 75221 l !  STRUCTURE OF THE 

LUNAR CRUST AT HIGHLAND S I TE APOLLO STATION 1 6  
GEOPHYSICAL RESEARCH LETTERS VOL , 8 ,  29-32 

( 1 9 8 1 )  

MOON , MORPHOLOGY, STRATIGRAPHY, MAPPING 

FROESCHLE , H ,  t OUNNAS,CH, < CENTRE D ' ETUDES ET 

DE RECHERCHES GEODYHAHIOUES ET ASTRONOHIDUES, 

ORASSE, FRANCE > : <FR )SEHI -AUTOHATIC DETERMI

NATION OF THE OIAKETER OF LUNAR CRATERS FROH 

PHOTOGRAPHS OF THE HOON 

THE HOON AND THE PLANETS VOL , 24 , 3 - 1 1  ( 198 1 >  

HURRAY , J , B ,  < UNI V ,  

HILL HILL-PARK, 

OF LONDON OBSERVATORY, 

LONDON, ENGLAND l !  

OSCILLATING PEAK HODEL 

FORHATION 

OF BASIN AND CRATER 

l HE hOON AND THE PLANETS 

( 1980) 

VOL , 22, 269-291 

RONCA , L , B ,  + BASILEVSKY , A , T ,  t KRYCHOV , V , P ,  + 

IVANOV , � . A ,  < DEPT, OF GEOLOGY, WAYNE STATE 

UNIV , ,  DETROIT ,  HJ 48202 ) l  LUNAR CRATERS 

EVOLUTION AND HETEOROIDAL FLUX IN PRE HARE AND 

POST-HARE TlHES 

THE HOON AND THE PLANETS VOL, 24, 209 229 

( 19 8 1 )  

WILHELHS , O , E ,  ( U , S ,  GEOLOGICAL SURVEY PROFES

SI ONAL PAPER 1046-A ,  PP,  71 l :  STRATIGRAPHY 

OF PART OF THE LUNAR HEAR S I DE 

( 1980) 

MOON , CHEMICAL COMPOS IT ION, PETROLOGY 

BIANCHI , R ,  t BUTLER , J , C ,  t CORADI HI , A ,  t GAV

RJSHIN , A , l , < LABORATORlO D I  ASTROFISICA SPA
ZIALE DEL CNR, REPARTO DI PLANETOLOG I A ,  ROHA, 

ITALY l l  A CLASS IFICATION OF LUNAR ROCK AND 

GLASS SAMPLES USING THE G-HODE CENTRAL METHOD 

THE HOON AND THE PLANETS VOL , 2 2 ,  305- 322 

( 1980) 

COHN , S , H ,  + AHRENS , T , J ,  < SEISHOLOGICAL 

CALIFORNIA INST,  OF TECH , ,  PASADENA, CA 
> :  DYNAHIC TENSILE STRENGTH OF LUNAR 

TYPES 

JOURNAL OF GEOPHYSICAL RESEARCH VOL , 

1794 1802 ( 19 8 1 )  

LAB , ,  

91 125 

ROCK 

86,  

GRISCOH, D , L ,  ( NAVAL RESEARCH LAB , ,  WASHINGTON, 

DC 20375 > :  ELECTRON SPIN RESONANCE IN 

GLASSES! PART I I ,  NAGNET I C  PROPERTI ES 

JOURNAL OF NOH-CRYSTALLINE SOLIDS VOL, 40 ,  

2 1 1-272 ( 1 980 ) 
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MOON , CHEMI CAL COMPOS IT ION (cont . )  

ISLAH , H , A ,  + KENNETT , T , J ,  + PRESTWICH, W , V ,  t 
REES , C , E ,  < OEPT , OF PHYSICS,  HCHASTER 
UNIV , ,  HAHILTON, ONTARIO CANADA L8S 4Kl > :  
DETERHINATION OF THE SULPHUR CONTENT OF A 
LUNAR SAHPLE BY NEUTRON CAPTURE GAHHA·RAY 

SPECTROHETRY 
JOURNAL OF RAOIOANALYTICAL CHEHJSTRY VOL , 56,  
1 23 - 1 30 ( 1 980 ) 

JULL , A , J , T ,  + W JLSON , G , C ,  + LONG , J , V , P ,  + 
REEO , S , J , B ,  t P ILL INGER , C , T ,  < DEPT , OF 
H I NERALOGY ANO PETROLOGY, UNIV ,  OF CAHBRIDGE , 
ENGLAND > :  SPUTTERING RATES OF HINERALS AND 
I HPLICATIONS FDR ABUNDANCES OF SOLAR ELEHENTS 
IN LUNAR SAHPLES 
NUCLEAR INSTRUHENTS ANO HETHODS VOL , 1 6 8 ,  

357-36S ( 1980 > 

KURA T , G ,  t KRACHER , A ,  + K E I L , K .  NATURHIS• 
TORISCHES HUSEUH, V I ENNA, AUSTRIA > :  LUNA 1 6  
HICROBRECCIA LITHIC  FRAGMENTS: SAMPLES OF AN 
EARLY BASALT FILLING OF HARE FECUND I T A T I S  
TSCHERHAKS HINERALOGISCHE UNO PETROGRAPHISCHE 
H I TTE ILUNGEN VOL , 2 7 ,  4 1 -66 ( 1 980)  

TOHIIRELLO , T , A ,  < W , K ,  KELLOGG RAD IATION 
CALIFORNIA INST , OF TECH , ,  PASADENA, CA 
) :  ION-BEAH ANALYSIS OF HETEOR I T I C  AND 
SAHPLES , P T ,  V I I ,  
NUCLEAR INSTRUNENTS AND HETHODS VOL , 
459-467 ( 1980) 

LAB , ,  
9 1 125 

LUNAR 

1 6 8 ,  

VON ENGELHARDT , W ,  + STENllEL l N , R ,  ( H INERALO-
GISCHES INSTITUT DER UNIVERSITAT TUBI NGEN , 
0• 7400 TUB INGEN , FRll ) l  NORMATIVE COMPOS I T ION 
AND CLASSI F ICATION OF LUNAR IGNEOUS ROCKS AND 
GLASSES, I I ,  LUNAR GLASSES 
EARTH AND PLANETARY SCI ENCE LETTERS VOL , 52,  
S5-66 ( 198 1 )  

MOON , ELECTROMAGNETIC PROPERTIES 

HOOD , L , L ,  t RUSSELL, C , T . t COLENAN , P , J , JR ,  
LUNAR AND PLANETARY LAB , ,  UNIV,  OF ARIZONA, 
TUCSON, AZ 8S721 > :  CONTOUR HAPS OF LUNAR RE
HANENT HAGNETIC F IELDS 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , B6, 
1055• 1069 0 98 1 >  

MOON . RAD IATIVE, OPTI CAL & THERMAL PROPERT I ES 

BENSON , R ,  t DULLER , N . M ,  + GREEN , P , J .  ( DEPT , 
OF PHYSICS,  TEXAS A AND H UNI V , ,  COLLEGE STA• 
T ION,  TX 77843 ) I  COSMIC-RAY SCINTILLATION AT 
THE LUNAR SURFACE 
GEOPHYSICAL RESEARCH LETTERS VOL . 8 ,  167 • 168 
( 1 9 8 1 )  

CLARK , T ,  HOW D I ANA TOUCHED THE HOON 
iEEE SPECTRUM VOL . 1 7 ,  44-48 <NAY> ( 1 980)  

MOON . ENVI RONMENT 

JULL , A , J , T ,  t PILLI NGER , C , T ,  UNIVERSITY OF 
CAMBRIDGE,  ENGLAND > :  MODIFICAT I ON OF THE 
LUNAR SURFACE BY SOLAR WINO ION BOMBARDMENT 
RADIATION EFFECTS VOL , 48, 69· 74 < 1 980>  

TSUOA , T ,  t TANI I , J ,  t ASO , T ,  + KATO , S ,  ( I O• 
NOSPHERE RESEARCH LAB , ,  KYOTO UNIV , ,  UJI 6 1 1  
JAPAN ) I  LUNAR T I DES A T  METEOR HEIGHTS 
GEOPHYSICAL RESEARCH LETTERS VOL , 8 ,  191-194 
( 1981 ) 

-

- -
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MOON ,  UT IL IZATION & COLONI ZAT ION 

LONG, J , E ,  + HEALY , T , J ,  U N I V ,  OF SANTA 
CLARA, SANTA CLARA, CA 95053 > :  ADVANCED AU
TOHATION FOR SPACE M I SSIONS A REPORT OF THE 
NASA/ASEE SUHHER STUDY ON THE FEASI B I L I T Y  OF 
USING MACHINE INTELLEGENCE IN SPACE APPLICA
TIONS 
TFCHNI CAL SUNHARY, SEPTEMBER 1 5 , 1 9 8 0 ,  PP,  
84 ( 1 980) 

PRESTON , R , A ,  + ALBEE , A , L ,  JET PROPULSION 
LAB , ,  CALIFORNIA INST , OF TECH , ,  PASADENA, CA 
9 1 103 ) I  WHERE DO WE GO FRON HERE I N  LUNAR 
RESEARCH? RESULTS OF AN OPINION POLL 
JET PROPULSION LAil . ,  PAPER NO,  1060-1 4 7 ,  
HARCH 1 5 ,  198 1 , PP , 37 ( 1 98 1 )  

PLANETS, C ITATIONS TO SEVERAL PLANETS 

BIANCHJ , R ,  t CORAD I N I , A ,  t FULCHIGNONl , M ,  ( 
LABORATORIO DI ASTROF I SICA SPAZ I ALE DEL CNR , 
REPARTO P I  PLANETOLOG J A ,  ROHA, ITALY ) : THE 
STAT IST ICAL APPROACH TD THE STUDY OF PLANETARY 
SURFACES 
THE HOON ANO THE PLANETS VOL , 22, 293-304 
( 1 980 ) 

,. 

BURSA , N ,  t S IMA , Z ,  ( ASTRONOHICAL INST , , CZE· 
CHOSLOVAK I A  ACADEHY OF SCIENCE , PRAGUE BUDECS
KA 6, 120 23 PRAHA 2 > :  TRl·AXIALITY OF THE 
EARTH ,  THE HOON AND KARS 
STUDI A  GEOPHSY ICA ET  GEOOESICA VOL,  24,  
211  217  ( 1 980 ) 

-

I 

■ 

CAL DWELL , J ,  + OWEN , T ,  + R IVOLO , A , R ,  t 
MOORE , V ,  + HUNT , G , E .  + BUTTERWORTH , P , S ,  ( 
LAB,  FOR PLANETARY ATHOSPHERES RESEARCH, 
STATE UNI V ,  OF NEW YORK AT STONY BROOK , STONY 
BROOK, NY 1 1 794 l l  OBSERVATIONS OF URANUS, 
NEPTUNE, AND T I TAN BY THE INTERNATIONAL ULTRA
VIOLET EXPLORER 
THE ASTRONOMICAL JOURNAL VOL , 86, 298-30S 
( 19B1 ) 

CORAD I N I , N .  t FULCHIGNON I , N ,  
ASTROFISCA SPAZIALE DEL CNR , 
TOLOG I A ,  RONA, ITALY > :  THE 
TERED SURFACE 

( LABORATORIO D I  
REPARTO D l  PLANE
ENTROPY OF A CRA-

THE HOON AND THE PLANETS VOL , 
< 1980 ) 

22,  323-329 

DAV I ES , J , E ,  A BRIEF HI STORY OF THE VOYAGER PRO
JECT - PART 2 
SPACEFLIGHT VOL , 23,  7 1 -74 ( 1 981 >  

DAV I E S , J , K ,  A BRIEF H ISTORY O F  THE VOYAGER PRO
JECT :  THE ENO OF THE BEGINNING 
SPACEFLIGHT VOL , 23,  34-41 ( 1 98 1 )  

DEGEW I J , J ,  ( JET PROPULSION LAB , ,  CALI FORN IA  
INS T ,  OF TECH . ,  PASADENA, CA  9 1 103 > :  
SPECTROSCOPY OF FAINT ASTEROIDS, SATELLITES,  
AND CDHETS 
THE ASTRONOHICAL JOURNAL VOL, 85, 1 403- 1 4 1 2  
( 1 9 8 0 )  

DERHOT T , S , F ,  ( CORNELL UNIVERS I T Y ,  ITHACA, NY 
14853 ) l  PLANETARY RINGS 
OBSERVATORY VOL , 100,  69 (JUNE> < 1 980) 

H I D E , R ,  THE NETEOROLOGICAL OFF ICE , LONDON 
ROAD , BRACKNELL, BERKSHIRE,  ENGLAND ) I  
JUP ITER AND SATURN: G IANT MAGNET I C  ROTATING 
FLUI D  PLANETS 
OBSERVATORY VOL, 100 ,  182-193 ( 1980) 
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PLANETS. <cont . )  

HONG NAN , Z ,  ( DEP T ,  OF ASTRONOHY, NANJING 
UNIV , ,  PEOPLE ' S  REPUBLIC OF CHINA l :  RANGE OF 
VARIATION I N  THE LATI TUDES AND INCLINATIONS OF 
JUPITER-SATURN AND NEPTUNE-PLUTO SYSTEHS 
CHINESE ASTRONOMY VOL , 4, 1 22-116 C 1 980 l 

I P , W , -H ,  < HAX PLANCK- INSTITUT FUR AERONOHIE,  
D 3411  KATLENBURG-LINDAU 3 ,  FRO J :  ON  THE 
DRIFT MOTIONS or HAGNETOSPHERIC CHARGED PARTI 
CLES I N  THE VICINITY  OF A PLANETARY SATELLITE 
WITH  DI POLE FIELD 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 86, 
1596- 1600 ( 1 981 ) 

LUHHANN , J . G .  + WALKER , R , J ,  ( INST , or GEOPHY
SICS AND PLANETARY PHYS ICS,  U N I V ,  OF CALIFOR
NJA ,  LOS ANGLES, CA 90024 l l  HODEL EXOSPHERES 
OF THE R I NGED PLANETS 
GEOPHYSICAL RESEARCH LETTERS VOL, 8 ,  107- 1 1 0  
< 1 98 1 )  

HASON , B , J ,  THE HETEOROLOGICAL OFFICE,  LONDON 
ROAD, BRACKNELL ,  BERKSH IRE,  ENGLAND > :  THE 
ATHOSPHERES OF VENUS AND JUPITER 
CONTEMPORARY PHYSICS VOL, 2 1 ,  391 -399 < 1 990 > 

MELROSE , O , B ,  < DEPT , OF THEORETICAL PHYSICS,  
UN I V ,  OF  SYDNEY. N , s . w .  2006,  AUSTRAL I A ) :  
A THEORY FOR THE NONTHERHAL RADIO CONT I NUA I N  
THE TERRESTRIAL AND JOVIAN HAGNETOSPHERES 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 86 ,  
30  3 6  ( 1 991 )  

HIZUNO , H ,  C OEPT , OF PHYS I C S ,  KYOTO UNIV , ,  
KYOTO 606, JAPAN > :  FORMATION OF THE GIANT 
PLANETS 
PROGRESS OF THEORETICAL PHYSICS VOL.  64,  

544-557 ( 1980) 

O ' KEEFE, J , D ,  + AHRENS , T , J ,  < SEISHOLOGJCAL 
LAB , ,  CALIFORNIA INST,  OF  TECH , , PASADENA, CA 
9 1 1 25 > :  IMPACT CRATERING: THE EFFECT OF 
CRUSTAL STRENGTH AND PLANETARY GRAVITY 
REVIEWS OF GEOPHYSICS AND SPACE PHYSICS VOL , 
1 9 ,  1 -1 2  ( 1 98 1 )  

PAVLOV , A , V ,  THERHAL D I FFUSION I N  THE UPPER AT
MOSPHERE OF HARS AND VENUS 
COSMIC RESEARCH VOL , 1 8 ,  224-228 ( 1980 > 

SOUL I E , G ,  + DUPOUY t TEULET ♦ BROOUA t DULOU 
OBSERVATOIRE DE L ' UNIVERSITE DE BORDEAUX I ,  
33270 FLOIRAC, FRANCE ) :  < F R ) POSIT I ONS Of AS
TEROIDS , THE GIANT PLANETS AND THE HOON 
ASTRONOMY AND ASTROPHYSICS,  SUPPLEMENT SERIES 
VOL , 4 3 ,  147-153 ( 1 981 ) 

TRAFTON , L ,  < ASTRONOMY DEP T ,  AND MCDONALD OB
SERVATORY , UNIV, OF TEXAS AT AUSTI N ,  AUS T I N ,  
TX  787 12  ) !  THE ATMOSPHERES OF  THE OUTER 
PLANETS AND SATELLITES 
REVIEWS Of GEOPHYSICS AND SPACE PHYSICS VOL , 
1 9 ,  43-89 ( 1 991 ) 

ZHE-HING , C ,  < INST,  Of SPACE PHYSICS ,  ACADEMIA 
SINICA,  PEOPLES REPUBL I C  OF CHINA > l  
COMPARISON OF THE RESPONSES OF THE ATMOSPHERE 
Of EARTH, VENUS, HARS, AND JUPITER TO HEAT 
SOURCES AND PERTURBA� IONS 
CHINESE ASTRONOMY VOL , 4, 312-315 ( 1980) 
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JUPITER 

BARBOSA, D , D ,  ( DEPT , OF PHYSICS AND ASTRONOMY, 
UNIV , OF IOWA , IOWA CITY ,  I A  52242 ) :  
FERMI-COMPTON SCATTERING DUE T O  NAGNETOPAUSE 
SURFACE FLUCTUATIONS IN  JUP ITER ' S  HAGNETOS• 
PHERIC CAV ITY 
ASTROPHYSICAL JOURNAL VOL , 243,  1076- 1087 
( 1 98 1 )  

BARROW, C , H ,  t ALEXANDER, J , K ,  < 
DASOP-OBSERVATOJRE DE MEUDON, F-92190 NEUDON, 
FRANCE ) :  HAX IHUH FREQUENCY OF THE DECAHETRIC 
RAD IATION FROM JUPITER 
ASTRONOMY AND ASTROPHYSICS VOL , 90, L4-L6 

( 19 80 ) 

BATSON, R , H ,  + BRIDGES , P , H ,  + INGE , J , L ,  + IS
BELL , C ,  t HASURSKY , H ,  + STROBELL , H , E ,  t 
TYNER, R , L , < U , S ,  GEOLOGICAL SURVEY, FLAG
STAFF , AZ 86001 > :  HAPPING THE GALILEAN SA
TELLITES OF JUPITER WITH VOYAGER DATA 
PHOTOGRAHHETRIC ENGINEERING ANO REMOTE SENSING 
VOL , 46,  1303- 1312  ( 1 980 > 

CARUS I , A ,  + VALSECCHI , G , B ,  ( I , A , S , -C , N , R , ,  
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