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MCGETCHIN HALL DEDICATED AT LPI 

With a flurry of ribbons and the splash of champagne, 
Dr. Carle McGetchin Pieters officially christened the 
newly renovated building at LPI, McGetchin Hall. On 
July 31, about 150 of Tom's friends and associates 
assembled in the brown-carpeted main room to 
remember Tom's philosophy and to dedicate this new 
Hall which will house the Computer Center and the 
Laboratory for the Analysis of Planetary Surfaces 
which includes the Planetary Image Center and 
photo/map collections. The renovation of "The Barn" 
was done under the direction of architect, G. Trotti 
with reconstruction done by Holly Brothers Enter
prises. 

■ - • • 

OCTOBER 1980 

The Hall is a white-stone building similar in architectu
ral style to the main building. It has a two-story mid
section with single story wings extending from either 
end of the center. The second floor will house the 
lnstitute's Computer Center which now includes both 
a PDP 11/45 and a VAX 11/780 along with necessary 
peripherals to support both the scientific research and 
administrative functions at the Institute. The first floor 
mid-section houses the main reference collection of 
the Planetary Image Center and the map collection. 
The wings have been divided to include a film viewing 
room, a small seminar room, office and work space, 
and stack and processing areas for the photography 
and maps. This new facility adds approximately 5.400 
square feet to the lnstitute's physical plant. 

Visitors to the area are invited to preview this new 
facility at the LPI. 
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EEEC Workshop 

On November 3-5 the Institute will hold a workshop 
entitled Early Evolution of the Earth's Crust. The pur
pose of this gathering is to hel� define the manner in 
which studies of the Earth can contribute to a more 
general understanding of the origin and early evolu
tion of planetary crusts. The workshop will convene 
with about 25 scientists who will work toward prepar
ing a document that will include recommendations on 
scientific objectives, organizations and institutions 
that should be involved, mechanisms by which indi
viduals and organizations can accomplish the objec
tives, and integration of the program into a broader 
planetary evolution project. This meeting represents 
the first in a series of workshops on Early Crustal 
Genesis. Topics of other workshops sponsored by the 
LPI planned for the fall and winter of1980-1981 include· 

Early Crusts- Surface Processes 
Planetary Volatiles 
Paleogeophysics 

For further information and or comments, please con
tact Dr. Lewis D. Ashwal at the LPI, 713/486-2164. 

MUL Tl-RING BASINS TO BE 
CONFERENCE TOPIC 

The LPI topical conference, Mum-Ring Basins: Forma
tion and Evolution, scheduled for November 10-12, 
1980, has reached the finat stages of planning. The 
Program Committee, co-chaired by Peter Schultz and 
Carroll Ann Hodges, has scheduled 44 oral presenta
tions from Monday morning to Wednesday noon. The 
conference has been divided into five major topical 
areas: Origin and Nature of the Impactors: Planetary 
Record; Impact Mechanics; Ejecta Characteristics; 
and Basin Ring Formation. Each session begins with a 
review and preview by invited speakers; the last two 
sessions additionally feature open discussion struc
tured around "Point: Counterpoint" representing con
trasting theories. Display space will be provided to 
graphically iflustrate an idea or model. and ample Ume 
should allow lively discussions over wine and cheese 
or on the volleyball court. Attempts are being made to 
have TV hookup for Che Voyager-Saturn encounter 
which occurs during the conference. 
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The third and final announcement concerning this 
conference will be mailed in early October. Questions 
should be addressed to Pamela Jones, LPI, 
713/486-2150. 

An abstract volume is befng prepared for distribution 
at the conference. If you are not attending the confer
ence but would like to have a copy of the abstracts, a 
limited number will be available by ordering LPI Con
tribution No. 414 Papers submitted to the Conference 
on Multi-Ring Basins from the Library/Information 
Center at the LPI. Please enclose check with order. 
U.S. $2.00; Foreign mailing: air mail $5.00, surface mail 
$2.00. 

Apollo 16 Workshop 

On November 13-15, at the LPI, a group of approxi
mately 50 scientists, all active participants in Apollo 16 
research, will gather for a workshop on the Apollo 16 
Landing Site. This workshop is an outgrowth of the 
Conference on the Lunar Highland Crust held at the 
LPI in November 1979. During this meeting, the severe 
physical, petrological and geochemical modifications 
experienced by pristine crustal materials during repet
itive meteorite impact provided the focal pofnt for 
many discussions and brought out many unsolved 
problems. Unless these cratering effects are better 
undersiood, it will remain difficult to differentiate 
between endogenous and exogenous forces during 
crustal formation. 

In many ways the extraordinary variety and complexity 
of materials returned from the Apollo 16 landing site
our only bona fide lunar highland mission- are symp
tomatic of these complex cratering processes. Conse
quently, the focus of this workshop will be on the 
cratering events and processes that shaped the geo
logical evolution of the Cayley plains and Descartes 
mountains. The purpose of the workshop is to initiate 
collaborative research among diverse sample 
students, photogeologists, remote sensing investiga
tors, and cratering experts. 

The convenors of the workshop are O.B. James, 
U.S.Geological Survey, Reston and F. Horz, NASA
JSC, Houston. 
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VOYAGER 1 SATURN ENCOUNTER -
SUMMARY OF EVENTS 

The following is a summary of Voyager 1 encounter 
events at Saturn. (All times are Pacific times - Day
light or Standard - and represent the times when 
data are received on Earth.) 

Voyager Encounter Phases 

Observatory phase began at 7:30 a.m. PDT, August 22, 
1980 and runs until 6:25 a.m. POT, October 24. The 
Observatory phase ends when controllers cannot be 
sure of capturing the full Saturn disk in a single 
narrow-angle frame because of pointing uncertainties. 
It includes inbound movie sequences. 

Far-Encounter 1 phase begins at 6:25 a.m. PDT, 
October 24, and runs until 5:14 p.m. PST, November 2. 
The start corresponds to the beginning of four-frame 
narrow-angle mosaics of the full Saturn disk. The 
phase ends when the full disk cannot be assured in 
those narrow-angle mosaics. 

Far-Encounter 2 phase begins at 5:14 p.m. PST, 
November 2 and continues until 3:14 p.m. PST, 
November 11. Start corresponds to the end of narrow
angle imaging of Saturn. The Phase ends about eight 
hours before closest approach to Titan. 

Near-Encounter phase begins at 3:14 p.m. PST, 
November 11, and ends at 2:40 p.m. PST, November 
13. It includes Saturn and Titan closest approaches. 

Post-Encounter phase begins at 2:40 p.m. PST, 
November 13, and ends at 7:32 p.m. PST, December 
15. The start will occur after the first opportunity for 
post-encounter uplink. The phase includes a post
encounter movie sequence. The phase ends after 
fields-and-particles measurements of the Saturnian 
magnetosphere are complete. 

Caribbean Plate Project Workshop 

The Fall Workshop schedule at the LPI began with the 
meeting of the Caribbean Plate Project Steering Group 
and invited attendees who met on September 22-24 to 
discuss the rationale for pursuing such a project and to 
begin work on the drafting of a project plan for submis
sion to NASA's Office of Space and Terrestrial Appli
cations (OST A) by early January 1981. 

I 
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Attendees at the meeting included Dr. Anthony Calio, 
Associate Administrator of OSTA, and Dr. Mark Settle, 
Program Scientist for Non-Renewable Resources, 
OST A. Other scientists from universities, industries, 
and government agencies who have been active in 
Caribbean research discussed the science rationale 
for such a project and whether the proposed effort 
might be useful to achieve the purpose of applying 
data and knowledge gained through the use of space 
technology to the study of a terrestrial area. 

The first day of the workshop was dedicated to a review 
of project status and presentations of current knowl
edge of the Caribbean Plate. The group then organized 
into small study groups to draft and make recommen
dations of studies which could be conducted which 
would add to our knowledge of the Caribbean and thus 
could serve as a prototype for similar applications of 
data and technology to other terrestrial regions. By the 
morning of the third day, a thematic outline of what 
should be considered in the project was drawn up and 
submitted to the Steering Group. Some themes which 
evolved from the various study groups for considera
tion by the Steering Group included arc evolution, 
timing of major changes in the tectonic regime, varia
tions along present plate boundaries, plate interior 
characterization and deformation, and occurrence 
and genesis of mineral and energy resources. The 
workshop adjourned at noon Wednesday and the 
Steering Group, chaired by Dr. Kevin Burke, met the 
rest of the day to rough out the project plan and outline 
writing assignments to members of the Workshop. 
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TERRESTRIAL INFRARED REMOTE Because HCMM is an experimental mission, it is not 
SENSING DATA FROM THE HEAT CAPAC- designed to obtain global coverage of the earth's sur-
ITY MAPPING MISSION face. The HCMM satellite does not possess an on board 

tape recorder system. Consequently, it was only able 

I . to obtain useful scientific data when within range of 
The Heat Capacity Mapping Mission (HCMM) is an certain ground receiving stations. HCMM data have 

I experimental space project sponsored by NASA's been acquired over extensive areas of North America, 
Office of Space and Terrestrlal Applications. The Europe, and Australia. 
HCMM satellite was launched April 26, 1978 and 
placed in a high inclination (97.6 degrees), near circu- Processing and reduction of HCMM data are still in 
lar orbit at an altitude of 620km. The satellite is carry- progress. Current plans call for HCMM-related data 
ing a scanning radiometer which obtains broadband . processing to be completed during the current 
measurements of spectral radtance in the visible (0.55- calendar year. The HCMM Data Users Guide, asso-
1.1 micrometer wavelength) and thermal infrared ciated catalogs, and data in both image and digital 
(10.5-12.5 micrometer) portions of the electromag- format, are now available from the National Space 
netic spectrum. This instrument views the surface of ,Science Data Center. HCMM imagery can be obtained 
the earth as it passes beneath the satellite and obtains in the form of positive and negative photographic 
simultaneous measurements of reflected solar radia-

, prints and transparencies. Requests for these mate-
I tion and emitted thermal radiation in its visible and rials should be addressed to: National Space Science 

infrared channels, respectively. Data Center, Code 601.4, NASA Goddard Space Flight 
Center, Greenbelt MD 20071. 

HCMM was designed to experimentally evaluate the 

I 
usefulness of remotely sensed surface temperature 
measurements for a wide variety of applications in 

tttttttttt+tttttttttttt+t+tttttt+ttttttttt geology, botany, ecology, hydrology, and meteorol-
ogy. The orbital characteristics of the satellite permit ·' 

I 

I 
repetitive observations of mid-latitude regions over the .. 
course of the diurnal heating cycle. Repetitive cover-
age at mid-latitudes occurs at times of maximum and 

I 
minimum surface temperature (roughly 1:30 p.m. and Figures 1 and 2: These daytime visible and thermal 
2:30 a.m. local time, respectively). This type of cover- infrared HCMM images show the northwest coast of 
age is optimal for observing temporal. and spatial the United States and the Pacific Ocean on June 17, 
thermal contrast within surficial materials. HCMM 1978. The visible image clearly shows the snow-
thermal infrared measurements can be used to exam- capped peak of Mt. Olympus in the upper right corner, I ine the amplitude of day/night variations in surface and Crater Lake appears along the lower right edge of 
temperature on a regional basis. They can also be used the scene. Mt. St. Helens, a great quaternary stratovol-
to estimate the apparent thermal inertia of surficial cano, appears along the right edge of the Image above 
cover materials. the Columbia River. 

The field of view of the HCMM radiometer is mechani- In the thermal IR image. the cooler elements appear as 
cally rotated through a scan angle of 60 degrees pro- the darkest objects, and the warmer elements as the 
ducing imagery with a nominal swath width of 720km. lightest objects. Therefore, the cloud cover appears as 
The ground resolution of the radiometer is 600 x 600 black patches, and bodies of water appear lighter than 
meters in the thermal channel and 500 x 500 meters in the surrounding land masses. The outpouring of 
the visible channel immediately bneath the spacecraft muddy sediments from the Columbia River into the 
(i.e. at nadir). Data obtained in the two channels can be Pacific appears as a lighter plume. The urbanized and 
spatially cross registered to an accuracy of 0.2 resolu- developed areas from Portland to Eugene, Oregon, 
tion elements or better. Measurement precision in the which lie between the Coast Range and the Cascades, 
two channels is limited by the analog telemetry system appear as a bright white area. 
to a Noise Equivalent Radiance (NER) or 0.2 mw/cm2 in 
the visible and a Noise EquivalentTemperature Differ· The scale is about 1:4,000,000. (Images courtesy of the 
ence (NEDT) of 0.4° Kat 280° Kin the thermal infrared. National Space Science Data Center. 
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Planetary Scientists Schedule Two Meetings 
in England 

The Royal Society Discussion Meeting on Planetary 
Exptoration wilt be held Tuesday and Wednesday, 
November 4-5, 1980, at the Royal Society, 6 Carleton 
House Terrace. London SW1. Detailed programs can 
be obtained from T. Wigley at the above address. The 
organizers of this meeting are J.Guest, G. Hunt, S.K. 
Runcorn, and M. Woolfson. 

NATO Advanced Study Institute on Early Evolution of 
Planets and Their Atmospheres will be held in the 
School of Physics, The University of Newcastle upon 
Tyne, England, on March 23-April 3, 1981. Details can 
be obtained from Mr. M. Walmsley, Administrative 
Assistant. School of Physics. University of Newcastle 
upon Tyne, A limited number of travel grants for post
graduate students and post-doctoral fellows are avail
able. The organizers of this meeting are C. Allegre, 
M.H.P. Bott, J. Cann, D.P. McKenzie, K. O'Nions, R. 
Oxburgh, and S.K. Runcorn. 

College Park Colloquia on Chemical 
Evolution 

Cotloquium V in this serfes titled Comets and the 
Origin of Life, will be held at the Laboratory of Chemi
cal Evolution of the University of Maryland at College 
Park, October 29-31, 1980. Two types of presentations, 
invited lectures (approximately 30 minutes long) and 
contributed papers (approximately 15 minutes long) 
wUJ address one of the following topics: Cometary 
Astronomy, Cometary Physics, Cometary Chemistry, 
Cometary "Biology", and Cometary Missions. The 
Reidel Publishing Co. will publish the proceedings of 
this meeting. Organizers of the colloquium are Cyril 
Ponnamperuma University of Maryland, Lynn 
Margulis, Boston University, Bertram Donn, NASA/ 
Goddard, and Joh net Kemper, University of Maryland. 
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MARCH-
BUSY CONFERENCE MONTH 

Comets: Gases, Ices, Grains and Plasma ... a 
book and colloquium 

Tucson, Arizona, March 11-14, 1981, will be the 
place and the time for a colloquium on comets 
chaired by L.L. Wilkening, University of Arizona. 
The primary purpose of the meeting will be to pro
duce a comprehensive source and reference book 
on comets. Persons interested in preparing review 
chapters for the book should submit a one-page 
abstract on or before January 15, 1981. Contributed 
papers will afso be considered. Abstract deadline is 
the same as for the review papers (January 15, 
1981). Contributed papers will be published in a 
feature issue of, for instance, The Moon and the 
Planets or Icarus, 

Address all correspondence to: Mildred S. Mat• 
thews, Lunar and P.lanetary Laboratory, University 
of Arizona, Tucson AZ 85721 U.S.A. Telephone: 
602/626-2902 {or 4602). 

Twelfth Lunar and Planetary Science 
Conference 

On March 16-20, the Johnson Space Center will 
again be the scene for the annual Lunar and Plane
tary Science Conference. Dr. Roger Phillips, Lunar 
and Planetary Institute, and Dr. Michael Duke, 
Johnson Space Center are co-chairman of the meet
ing. Deadline for receipt of abstracts at the Lunar 
and Planetary Institute is January 12, 1981. The 
Program Committee will meet January 28-30 to 
structure the program. For information on the Con
ference please contact Ms. Pamela Jones. Confer
ence Office, LPI. Telephone: 713/486-2150. 

History of Space Science 

The Smithsonian's National Air and Space Museum 
and the American Geophysical Union will cospon
sor a symposium entitled Space Comes of Age: 
Perspectives in the History of the Space Sciences. 
The symposium, scheduled for March 23-24, 1981, 
in Washington DC will be open to the public. For 
additional information, contact Rita Bobowski, Pub
lic Affairs Officer, National Air and Space Museum, 
Smithsonian Institution, Washington, DC 20560. 
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URANUS AND THE OUTER SOLAR 
SYSTEM 

A meeting to celebrate the bicentenary of Uranus' dis
covery by William Herschel will be held at the Univer
sity of Bath, England, April 14-16. The scientific con
tent of the meeting will cover the historical aspects of 
Herschel's work and the current knowledge of Uranus, 
its rings and satellites, and their relationship to the 
other major planets and satellites. Discussions will 
include the latest spacecraft observations of Jupiter 
and Saturn from the Voyager and Pioneer encounters. 
Chairman of the scientific organizing committee is Dr. 
G. E. Hunt, Laboratory for Planetary Atmospheres, 
Dept. of Physics and Astronomy, University College 
London, Gower Street, London WC1E 68T, England. 
Information on the local arrangements for the meeting 
may be obtained from Professor R.D. Davies, Royal 
Astronomical Society, Burlington House, Piccadilly, 
London W1 V ONL, England. 

INTERNATIONAL CONFERENCE ON THE 
VENUS ENVIRONMENT 

The first an noun cement of an international meeting on 
the Venus environment has been circulated. The meet
ing is planned for November 2-6, 1981 to be held in the 
San Francisco Bay Area. Invited review papers will 
form the basis of a source book on Venus to be consi
dered for publication by University of Arizona Press 
(Space Science Series). Co-chairmen for the meeting 
are: Dr. Lawrence Colin, NASA-Ames Research Cen
ter, Moffett Field, CA 94035 (telephone: 415/965-5519) 
and Dr. Donald M. Hunten, Lunar and Planetary 
Laboratory, University of Arizona, Tucson AZ 85721 
(telephone: 602/626-4002). To receive future notices 
contact: Ms. Kathleen Thomas-Miller, Conference 
Coordinator, Mail Stop 245-7, NASA-Ames Research 
Center, Moffett Field CA 94035. 

IAVCEI SYMPOSIUM ON ARC VOLCANISM 

This symposium to be held August 28-September 9, 
1981, in Tokyo and Hakone, will address all aspects of 
arc volcanism, both continental and insular, but with 
special emphasis on island arcs. A variety of tectonic 
settings will be considered. Social and economic 
aspects of volcanism will be additional special topics 
for discussion. To obtain additional information please 
contact: IAVCEI Symposium on Arc Volcanism, Prof. 
Daisuke Shimozuru, Earthquake Research Institute, 
University of Tokyo, Bunkyo-ku, Tokyo 113, Japan. 

-
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CALLING LPI. ... 

To reach individual departments at the LPI, dial direct, 
area code 713, 486 prefix + extension; on FTS, dial 
your FTS access code, area code 713, 486 prefix + 
extension. 

Accounting 
Bibliographic Services 
Bulletin Editor 
Computer Center 
Conferences 
Director 
Graphics 

■ 

Lab. for Analysis of Planetary Surfaces 
Mailing List 
Maintenance 
Photo/Map Library 
Projects 
Publications 

Proceedings & Abstracts 
Basaltic Volcanism 

Reference Library 
Review Panels 
Workshops 

Scientists at the Institute, Fall 1980 

-

■ 

2140 
2191 
2135 
2165 
2150 
2180 
2148 
2174 
2134 
2171 
2172 
2150 

2161 
2143 
2135 
2151 
2173 

Ashwall, Lewis 2164 
Croft, Stephen 2146 
Garihan,Anne 2153 
Merrill, Russell 2166 
Mitra, Sachinath 483-2151 
Morgan, Paul 

I 
2193 

Phillips, Roger 2180 
Schultz, Peter 2174 
Sevier, Jack 2170 
Wadge, Geoffrey 2146 
Wendlandt, Richard 2153 
If you need any additional information or assistance 
call 2139. 
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ASTEROID J 1MARNOLD 

Professor James Arnold, University of California in 
San Diego, has the distinctive honor of being one of 
the few living persons to have an asteroid named after 
him. Asteroid 2143 Jimarnold was named by its dis
coverers, Eleanor Helin and Eugene M. Shoemaker, 
planetologists at Caltech. The asteroid, originally 
called 1973 SA, was discovered on September 25 (Sep
tember 26 UT), 1973. Charles Kowal of Caltech made 
additional observations in December 1977 and in 1978-
79, the Agassiz Station of the Harvard College Obser
vatory made observations of 1973 SA which qualified it 
for numbering and finally, naming. Based on its bright
ness, 2143 Jimarnold is estfmated to be about eight 
miles long. 

Arnold is director of the newly created Calffornia 
Space Institute. He made substantial contributions 
during the 1960s to the study of asteroids. More 
recently he has made extenstve studies of the geo
chemistry of the lunar rocks brought back by the 
Apollo astronauts. 

"I've had quite a number of small scientific honors, but 
I've never had as much fun over any honor as I have 
over this one," Arnold said. He pointed out that, 
according to the present understanding of the geology 
of asteroids, Jimarnold should have a high gold and 
platinum content. 

NASA/AMES VERTICAL GUN RANGE 
ANNIVERSARY 

September marks the first anniversary of the resurrec
tion of the NASA/Ames Vertical Gun Range (AVGR) as 
a national facility. In  this new role, scientists can per
form experiments in impact cratering under controlled 
condi tions. During the first year of operation, nine 
scientific groups have participated. The correspond
Ing "impact" on the current literature is just beginning, 
although 10 abstracts, 3 papers, and 6 oral presenta
tions already have been made. Experiments have 
ranged from studies of low-velocity (<500 mis) 
impacts having implications for planetary accretion to 
hypervelocity (6 km/s) impacts permitting compari
sons with theory. Dr. William Quaide (NASA
Headquarters, Code SL) has recently initiated a mini
grant program for low-cost (<$5000) experiments that 
is designed to permit rapid review and scheduling. 
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Thts program allows timely research on a unique facil
ity where relatively sophisticated experiments can be 
made at low cost. Scientists interested in using the 
AVGR are encouraged to contact Dr. Peter H. Schultz 
at the LPI (telephone: 713/486-2174). 

"MARS IN 3-D" FILM AVAILABLE 

This stereo film based on photographs taken during 
the Viking Mission to Mars, is now available in a 16 mm, 
23 minute vers,on that can be shown using standard 
projectors and screens. It can be purchased or rented 
by non-profit organizations. 

Subtitled "Images from the Viking Mission", the film 
was produced by Elliott C. Levinthal, Adjunct Profes
sor in the Dept. of Genetics at Stanford University. The 
film presents three-dimensional scenes from the orbi
ter and from the lander camera system at the two 
lander sites on Mars. It also includes stereo scenes of 
the science test lander at work. The sound track has a 
narration by Dr. Levinthal and specially composed 
computer-generated music. The film will be of particu
lar interest to planetary scientists, geology students 
from advanced high school or graduate levels, planet
ariums and space-science buffs. 

Copies of the film can be obtained for NASA-related 
use directly from NASA Headquarters, Public Affairs 
Office, Community and Educational Services Branch, 
Washington DC 20546. For information on the pur
chase or rental of other copies of "MARS IN 3-D" con
tact: Ms. Elsa Henderson, Dept. of Genetics, Room 
S-047, Stanford University Medical Center, Stanford 
CA 94305. Phone: 415/497-5565 or 5141. 

PLANETARY SOCIETY FORMED 

The formation of The Planetary Society, a national 
organization to focus the growing public interest in 
planetary exploration and the search for extraterres
trial life, has been announced by Carl Sagan, Cornell 
University astronomer, and Bruce Murray, Director of 
the Jet Propulsion Laboratory. 

Dr. Sagan will serve as President, and Dr. Murray as 
Vice President. Dr. Louis Friedman will be the Execu
tive Director. 

. --__,,_..; L 
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The Society will gather a popular constituency for 
future space exploration, including comet rendezvous, 
solar sailing, Venus radar mapping, returning plane
tary soil samples, robot rovers on the terrestrial planets 
and Jupiter's moons, probes beyond our Solar System 
and the search for galactic civilizations. Membership 
in the Society is open to all. Members will receive a 
regular bulletin, The Planetary Report, as well as pic
tures and invitations to lectures and exhibits on plane
tary exploration. 

The Society is incorporated as a non-profit, tax
exempt organization in tne State of California. Its bus
iness address is 1440 New York Drive, Altadena CA 
91001. 

NEW PUBLICATIONS 

NASA PUBLICATIONS A number of publications on 
planned and recent space programs have been pre
pared and are generally available from the Superin
tendent 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 send orders for these publications to 
the LPI. We are not a distribution center for SOD 
documents. 

Volcanic Features of Hawaii: A Basis for Compar
ison by M.H. Carr and R. Greeley serves as a 
photographic guidebook to the volcanic features 
of Hawaii and Mars. As the book emphasizes the 
photography, the text is deliberately short. The 
book opens with a brief overview of Hawaiian 
volcanoes followed by several chapters illustrat
ing different features of that state's volcanic 
structures. The book's second half covers Mar
tian geology and volcanic features. This case
bound book is 218 pages and contains 175 black 
and white photographs. It is for sale by SOD as 
NASA SP-403 for $14.00. 
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Images of Mars: The Viking Extended Mission by 
Michael H. Carr and Nancy Evans is a 32-page 
booklet showing some of the extra-ordinary pho
tos of Mars and its satellites taken by the Viking 
spacecraft. Some of the pictures were taken as 
recently as late 1979 and thus are of exceptional 
interest. Available from SOD as NASA SP-444 for 
$2.25 this is an excellent addition to any collec
tion of space photographs. 

Apollo Spacecraft: A Chronology- Volume IV 
by I.D. Ertel and R.W. Newkirk with C.G. Brooks, 
is the final volume in this series from the Johnson 
Space Center and details the chronological his
tory of the major events and managerial decisions 
that culminated in the Apollo spaceflight pro
gram. Volume IV covers the period from January 
21, 1966 through July 13, 1974- a timeframe 
during which the following events took place: all 
flight tests of the Apollo spacecraft, the last five 
Gemini flights, the tragic fire that claimed the 
lives of three astronauts, the manned Apollo flight 
program and its results, and the use of the Apollo 
spacecraft for the Skylab missions. This paper
bound book is 482 pages and is for sale by the 
SOD as NASA SP-4009 for $11.00. 

OTHER PUBLICATIONS OF INTEREST 

REMEMBER ... please do not order any of the publica
tions listed here from the LPI. Contact the source, 
publisher, or your local book seller if you wish to 
obtain a copy. 

Asteroids edited by Tom Gehrels, University of 
Arizona Press, 1979. xii, 1182 pp., illus. $19.95 
continues the tradition of excellent review 
volumes published by University of Arizona Press 
which have resulted from the various symposia 
held during the past several years. The 53 papers 
prepared by 69 collaborating authors present an 
important compendium of information on aste
roids which will serve as a ready reference book 
for those well established in the field and will be 
an excellent introduction for newcomers. The 
book synthesizes the wealth of information about 
asteroids which has been made available by the 
application of the photometric and polarization 
measurement techniques formerly applied prim
arily to the study of the moon. These techniques 
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have resulted i n  a description of physical proper
ties of individual bodies, surface compositions 
interpreted and compared with meteorites, defi
nition of orbits, and the distribution of different 
compositional types. The first three papers
history of asteroids by T. Gehrels, the nature, 

or ig in  and evolut ion of astero ids by C.R .  
Chapman, and the accretion, differentiation, 
fragmentation and irradiation of asteroids by L.L. 
Wilkening- would be useful as supplementary 
reading for undergraduate students. The book 
should be an interesting addition to any library 
where the interest in astronomy and space explo
ration is high. 

Planetary Geology by John Guest with Paul But

terworth, John Murray, and William O'Donnell. 
John Wiley & Sons, 1980. 208 pp. illus., $19.95. 
This book uses the results of the most recent 

space exploration missions to present photo
graphs of the geology of the solar system. The 
surfaces of the Moon, Mercury, Mars, Venus, and 
the Satellites of Jupiter are explored through the 
photographs taken by Mariner, Viking, Apollo, 
Voyager, Venera and Pioneer spacecraft. l n  clear 
concise text the authors convey up-to-date know
ledge of the nature of the planets and show that 
these are not inactive, dead spheres but worlds of 
dynamic change. In the words of the authors, 
their aim was "to il lustrate what the different 
planets look like and to attempt an interpretation 
of the features that have been discovered. The 

reader will become aware that we do not have all 
the answers and there is still much work to be 
done by new scientists coming into the field." 
This book should serve to whet the appetites of 
budding planetary photogeologists. 

Editor's Note: If you know of any new materials which 

would be of interest to our readers, 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. 
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BARGAIN BOOK OFFER 

A special offer in honor of the Conference on Multi
Ring Basins rs being made by the LPI and Pergamon 
Press. Through November 15, 1980 Impact and Explo
sion Cratering by Roddy, Pepin and Merrill (Pergamon 
Press, 1977, 1301 pp.) may be obtained for the remar
kably low price of $75.00. Conditions of this bargain 
include: 

Check for $75.00 made out to PERGAMON PRESS 

must accompany order. Send order to: Cratering 
Book, Lunar and Planetary Institute, 3303 NASA 
Road One, Houston TX 77058. 

Books wil l  be shipped post-paid by Pergamon. 

REMEMBER to take advantage of this spectacular 
offer CHECK MUST ACCOMPANY ORDER. 

The LUNAR AND PLANETARY INFORMATION 
BULLETIN is published by the Lunar and Planetary 

Institute. 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 wil l  be in December. Copy deadline is 
December 1 ,  1980. 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. 

Editor: Frances B. Waranius, 
Lunar and Planetary Institute 
3303 NASA Road One, Houston, TX 77058 

Phone: 713/486-2135 

,.... . -... ....... -
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October 14-17 

October 29-31 

November 3-5 

November 4-5 

November 10-12 

November 13-14 

November 17-20 

C A L E N D A R  

Division for Planetary Science/AAS 
annual meeting, Tucson AZ 
Contact: Dr. Brad Smith 

Lunar and Planetary La6oratory 
University of Arizona 
Tucson AZ 85721 

Comets and the Origin of Life 
University of Maryland, College Park. 
Contact: Dr. Cyril Ponnamperuma 

Laboratory of Chemical Evolution 
Department of Chemistry 
University of Maryland 
College Park MD 20742 

Workshop on Early Evolution of the Earth's Crust 
LPI, Houston TX. 
Contact: Dr. Lewis D. Ashwal 

LPI 
713/486-2164 

or: Ms. Carolyn Kohring 
LPI 
713/486-2173 

Royal Society Discussion Meeting on 
Planetary Exploration, London. 
Contact: T. Wigley 

Royal Society of London 
6 Carleton House Terrace 
London SW1 England 

Conference on Multi-Ring Basins: 
Formation and Evolution. LPI, Houston TX. 
Contact: Ms. Pamela Jones 

LPI 
713/486-2150 

Workshop on Apollo 16 Landing Site 
LPI, Houston TX. 
Contact: Dr. Fred Horz 

NASA/Johnson Space Center 
Code: SN6 
Houston TX 77058 
713/483-5171 

or: Ms. Carolyn Kohring 
LPI 
713/486-2173 

Geological Society of America Annual 
Meeting, Atlanta, Georgia 
Contact: GSA 

P.O. Box 9140 
Boulder CO 80301 
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December 8-12 

January 11-14 

January 12 

January 1 5  

March 11-14 

March 16-20 

March 23-24 

March 23-April 4 

American Geophysical Union, Fall Meeting 
San Francisco CA. 
Contact: AGU 

2000 Florida Avenue NW 
Washington DC 20009 

American Astronomical Society, 157th Meeting 
Uriversity of New Mexico, Albuquerque NM. 
Contact: Dr. Peter B. Boyce 

American Astronomical Society 
1816 Jefferson Place NW 
Washington DC 20036 

DEADLINE for Abstracts - 12th Lunar and Planetary 
Science Conference. LPI. 
Contact: Ms. Paula Criswell 

LPI 
713/486-2161 

DEADLINE for Abstracts - Comets, Ices, Grains and 
Plasma. Tucson, AZ. 
For contact see meeting scheduled March 11-14. 

Comets, Ices, Grains and Plasma, Tucson AZ. 
Contact: Mildred S. Matthews 

Lunar and Planetary Laboratory 
University of Arizona 
Tucson AZ 85721 
Telephone: 602/626-2902 or 4602 

Twelfth Lunar and Planetary Science 
Conference 
Johnson Space Center, Houston TX. 
Contact: Ms. Pamela Jones 

LPI 
713/486-2150 

Space Comes of Age: Perspectives in the History 
of the Space Sciences, National Air and Space 
Museum, Washington DC. 
Contact: Rita Bobowski 

Public Affairs Officer 
National Air and Space Museum 
Washington DC 20560 

NATO Advanced Study Institute on Early 
Evolution of Planets and Their Atmospheres, 
University of Newcastle upon Tyne, England. 
Contact: Mr. M. Walmsley 

Administrative Assistant 
School of Physics 
University of Newcastle upon Tyne 
Newcastle upon Tyne, England NE1 7RU 

LPIB No. 24 
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April 1 4-16 

■ 

May 25-29 

-
■ August 10-14 

■ 

■ 

August 1 7-21 

August 28-Sept. 9 

•
■ 

November 2-6 

-

Uranus and the Outer Solar System, University of 
Bath, Bath England. 

Contact: Dr. G. E. Hunt 
Laboratory for Planetary Atmospheres 
Dept. of Physics and Astronomy 

University College London 
Gower Street 
London WC1 E 6BT England 

American Geophysical Union Spring Annual Meeting 
Baltimore MD. 

Contact AGU 
2000 Florida Avenue NW 

Washington DC 20009 

Fourth International Conference on Basement 
Tectonics, Oslo Norway. 

Contact Mr. Roy H. Gabrielsen 

Dept. of Geology 
University of Oslo 
P.O. Box 1047, Blindern 
Oslo 3, Norway 

Meteoritical Society, 44th Annual Meeting, 
Bern, Switzerland. 

Contact: Prof. P. Eberhardt 
Physikalisches lnstitut 
University of Bern 
Sidlerstr. 5 
3012 Bern, Switzerland 

IAVCEI Symposium on Arc Volcanism, 
Tokyo and Hakone, Japan. 

Contact: IAVCEI Symposium on Arc Volcanism 
Prof. Daisuke Shimozuru 
Earthquake Research Institute 

University of Tokyo 
Bunkyo-ku 
Tokyo 1 1 3  Japan 

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 

I 
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LUNAR AND PLANETARY B IBLIOGRAPHY 

I tems selected from Journals received at the LPI L ibrary/Information Center Apr i l-Au9ust, 1980, 
Address of f i rst author ts Included i n  reference , Please contact the author or your l ibrary for 
reprint or copy of the art ic le ,  

MOON . MOTI O�, DYNAMICS ,  GRAVITY FIELD 
CHAPRONT-TOUZ E , M ,  ( SERVICE DE MECANIQUE CEL

ESTE DU BUREAU DES LONGI TUDES , EOUIPE DE RE
CHERCHE ASSOClEE DU CNRS 7 7 ,  AVENUE DENFERT 
ROCHEREAU, F-750 1 4  PAR I S ,  RANCE l :  FR >  THE 
ELP SOLUT ION OF THE MAIN PROBLEM 0� 1HE MOON 
ASTRONOMY AND ASTROPHYSICS VOL , 83,  86•94 
( 1980) 

f ORWARD , R , L ,  I HUGHES RESEARCU 
CA 90265 > :  FUTURE LUNAR GRAVI 
THE MOON AND THE PLANETS VOL , 
( 1980)  

LABS , ,  MAL IBU,  
Y MEASUREMENl B 

22 ,  4 19-<IJ:\ 

KOF'AL , Z ,  ( IIEP T ,  OF ASTRONOMY, UN I V •  OF MAN
CHESTER , ENGLAND ) :  NOTE ON T I DAL EVOLUTION 
OF THE EARTH-MOON SYSTEM 
THE MOON AND THE PLANETS VOL , 22 ,  129-130 
( 1980) 

I AM BE.CK, K ,  t PULLAN , S.  ( RESEARCH SCHOOL OF 
EARTH SCIENCES ,  AUSTRAL IAN NAT IONAL UNIV , ,  
CANBERRA, A ,C , T , 2600 AUSTRA L I A ) :  THE LUNAR 
FOSSIL BULG HYPOTHESIS  REV I S I TED 
PHYSI CS OF THE EARTH AND PLANETARY INTERIORS 
VOL, 22,  29-35 ( 1980)  

LYTTLETON , R , A ,  I ST ,  JOHN ' S  COLLEGE, CAM· 
BRI DGE, ENGLAND > :  T IDAL-FRI CTION THEORY OF 
THE EARtH-HOON SYSTEM 
THE MOON AND THE PLANETS VOL , 22, 13-23 
( 1980 ) 

LYTTLETON , R , A ,  t F I TCH, J , P ,  ( ST , 
LEGE , CAMBRIDGE, ENGLAND ) !  ON 
SECULAR ACCELERATIONS OF THE MOON 
THE HOON AND THE PLANETS VOL , 
{ 1 980 ) 

JOHll ' S  COL
THE AF'F·ARENT 
AND THF. SUN 

2 2 ,  99-102 

PESEK, I ,  ( ASTRONOMICAL ANit GEOF·ttYSICAL OBSER
VATORY OF THE CZECH TECHNI CAL U N IV ,  PRAHA ) :  
PHYSICAL L I BRATIONS OF THE . HOON : ON RESO
NANCES I N  THE ANALYT ICAL SOLUTION FOR L I BRA
TION  IN LONGITUDE 
BULLETIN  OF THE ASTRONOMICAL INSTITUTES OF 
CZECHOSLOVAKIA VOL ,  30 < 1 >  34-40 < 1979 > 

SCHMIOT , D , S ,  ( U N I V ,  OF C INCINNAT I ,  C I NCINNA
T I ,  OH 45228 ) l  THE LUNAR THEORY OF HILL AND 
BROWN 
CELESTIAL MECHANICS VOL , 2 1 •  1 63-169 < 1980> 

SCHUBERT , G ,  t STEVENSON , O , J .  t CASSEN , P ,  
DEPT . O F  EARTH AND SPACE SCIENCES• UNIV , OF 
CALIFORN I A ,  LOS ANGELES, CA 90024 l l  WHOLE 
PLANET COOLING AND THE RAOIOGENIC HEAT SOURCE 
CONTENTS OF THE EARTH ANO HOON 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85 , 
2531-2538 ( 1980) 

SOLOHON , S . C ,  + HEAD , J , W .  ( DEP T ,  OF EARTH AND 
PLANETARY SCIENCES, H I T , CAHBRlDGE, MA 02139 
> :  LUNAR HASCON BASINS : LAVA F I LL ING, TEC
TONIC S ,  AND EVOLUT I ON OF THE L I THOSPHERE 
REVIEWS OF GEOPHYSICS AND SPACE PHYSICS VOL • 

1 8 ,  1 07 1 4 1  ( 1980)  

SZEIIEHELY , V ,  t E�'ANS , R , T .  , llN I V ,  0�  IE  A', ,  
AUST l N ,  T X  > :  O N  THE CAPTURE O F  THC MOON 
CELESTI AL MECHANICS  VOL , 2 1 ,  ?�0-264 1 1 9&0 ) 

VONORA K , J .  ( AST RONOMICAL INSl . JF THC C?E· 
CHOSLOVAI\ ACA[IEMY OF SClf.tlCl:.!>, FRMiA ) ' A 
COMMENT ON PLANETARY TERMS l N  1.Ut/AR (f'HfMU, l S  
BULLE T I N  O F  THE ASTRONOMI C'Al r nsn fUTI S 0� 
CZECHOSLOVAK I A  VOL,  30 1 1 )  29 33 ( 19 7 9 )  

MOON , PHYSICAL STRUCTURE, THERMAL & STRESS H I STORY 
B INOER , A , B ,  t LAtlGl:. , H , A ,  < I NST l l lJ l  � Ill\ M INl:.R 

ALOG I E ,  UNIVERSI fAT MUNSTEf.:, 4400 MUIISTEI': , H,l, 
> :  ON lHE THERHAL HISTORY , THERMAi. 3 TA f l:. , ANl1 
RELATED TECTON ISM OF ,i MOON UF HSS lON OR I U I N  
JOURNAL O F  GEm'H'!'SICAL RE51J,R('H •JOL .  l!"i , 
3194-3208 ( 1980 ) 

SIMONOS , C , H .  t HERZBERG , C , T ,  t F'AF' l t,l , J , J ,  
NORTHROP SERVICES INC , ,  HOUSTOtl ,  lX J , ,,:,ll , ! 
l HE LUNAR HIGHLANns CRUST 
F.OS VOL , 6 1 ,  47]-475 < 1 980l  

MOON . MORPHOLOGY, STRATIGRAPHY, MAPPING 

HEAD , J , W ,  t G IFFORCl , A ,  ( [tEf•T . or GEOLOGICAi 
SCIENCES , BROWN UNIV , ,  PROVI DEN�E ,  R I  0/912  I :  
LUNAR MARE DOMES :  CLASSIFirAT I ON AND MODES OF 
ORI G I N  
THE HOON AND T H E  PLANETS VOL , 
< 1 980 > 

SUN , J ,  H , S ,  < S I GMA RESEARCH ASSOCIATES , ftOX 
1 42 1 4 ,  ALBUOUEROUE, NM 871 1 1  > :  THll:KUESS IJF 
CHAOT IC FORMA T I ON ON THE HOON 
NEW MEXICO JOURNAL OF SCI ENCE VOL , 1 9 1 � 1  
24-29 ( 1979 > 

WHITAKER , E , A ,  ( LUNAR AND F'LANETARY LAB , ,  UN I V ,  
OF ARIZONA , TUCSON , A Z  85721 l :  GAL [LEO · S 
LUNAR OBSERVAT I ONS 
SCIENCE VOL , 208, 446 ( 1980 ) 

MOON . CHEMICAL COMPOSITION, PETROLOGY 
BAILEY , H , E ,  t COOKE , J , A ,  ( DEPT . OF ASTROtlO

KY, UNIV .  OF E D INBURGH, BLACKFORD HILL ,  EDIN
BURGH , £H9 3HJ , SCOTLAND l :  CARBON I N  THf 
LU�AR REGOL ITH AS A POSSIBLE CLUE TO THE NA
TURE OF INTERSTELLAR GRAINS? 
OBSERVATORY VOL ,  99 ( 1028 )  1 0 - 1 1  1 1979) 

DAVI S , P , A , < DEP T ,  OF CHEMISTRY , B-0 1 7 ,  UNI V ,  
OF CALIFORN I A ,  SAN DIEGO, LA JOLLA, CA 92093 
> :  IRON AND T ITANIUM D ISTRIBUT I ON ON THE HOON 
FROH ORBI TAL GAMMA RAY SPECTROMETRY W i l H  I M
PLICATIONS FOR CRUSTAL EVOLUTIONARY MODELS 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 8 5 ,  
3209-3224 ( 1 980)  

KUZNETSOV r R , A ,  t PANKRATOV , V , B ,  t LUR ' E , B , G  < 
A ,  A ,  ZHANOV LENlNGRAD STATE UNIVER S I T Y ,  
USSR ) : HULTIELEHENT NEUtRON-ACTIVATION ANA
LYSI S  OF REGOL ITE COLLECTED BY THE AUTOHAT •C 
SPACE STATI ONS LUNA 16 ,  LUNA 20 , AND LUNA 24 
JOURNAL OF ANALYTICAL CHEMISTRY OF THE USSR 
VOL , 3 4 ,  1 208-1 2 1 1  ( 1979)  

E 
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MOON . CHEMICAL COMPOSITION (cont , )  

MCEWING , C . E ,  t THODE , H , G ,  t REES , C , E ,  DEP1 
OF CHEMISTRY,  MCMASTER UN I V , , HAMILTO N ,  ONTAfi-
1 0  LBS 4h l ,  CANADA > : SULPHUR ISOT O F E  EFFECTS 
IN THE D ISSOCI A T ION AND EVAPORAT ION  OF TRUIL 
I T E :  A POS S I BLE MECHANISM F ON 346 ENRICHMENT 
IN  LUNAR SOILS 
GEOCIU MICA  ET COSMOCH IMICA  ACTA VOL , 44 • 
565-5 7 1  ( 1980 )  

REEDY , R , C ,  ( LOS  ALAMOS SCIENT I F I C  LAB , ,  UNI V ,  
OF CAL I FORN I A ,  LOS ALAMOS,  NM I I  ELEMENTAL 
ANALYS I S  OF PLANETARY SURFACES V I A  ORBITAL 
GAMMA- RAY SPECTROSCOPY 
IN COMPUTERS I N  ACTIVATION 
GAMMA RAY SPECTROSCOPY ( 8 , 5 ,  
US DOE/TI C ,  CONF-78042 1 ,  F'f' , 

ANALY S I S  AN[o 
CARPENTER , E D ,  l 
684-t,97 ( 1979 ) 

SCHHADEBECK,  R ,  + TROMBI\A , J ,  I ,  ( NASA , GOC1DARD 
SPACE FLIGHT CENTER,  GREENBEL T •  Mt• l :  
DATA-ANALYS IS SYSTEMS FOR X-RAY AND GAMMA-RAY 
REHOTE-SlNSING SPECTROMETERS 
IN COMF UTERS I N  ACTIVATION 
GAMMA-RAY SPECTROSCOPY < B , S ,  
US DOE / T I C ,  CUNF 780421 , PP , 

ANALYSI S AND 
CARPENTER,  ED , )  
676- 683 ( 1 97 9 )  

T H I EHENS , H , H ,  + CLAYlUN , R , N ,  < ENRICO I ERHI 
INST , ,  UN IV ,  OF CHICAGO , CHICAGO , I L  60637 ) :  
ANC IENT  SOLAR WIND  IN LUNAR H ICR08RECC I AS 
EARTH AND PLANETARY SCIENCE LEl TERS �OL , 4 7 ,  
34-42 ( 1980)  

TROHBKA , J , I ,  t SCHHADEBECK , R ,  + .  B I ELEFELD , M , J ,  
+ EVANS , L , G ,  t HETZOER , A , E ,  + HAl tlES , L , L , t 
DYER , C , S ,  + SELTZER , S , H ,  + REEDY , R , C ,  + AR
NOLD, J , R ,  C NASA, GODDARD SPACE FLIGHT 
CENTER ,  GREENBELT ,  HD l :  ANALYT ICAL METHODS 
IN DETERM I N I NG ELEMENTAL COMPOS ITON  FROM THE 
APOLLO X-RAY AND GAHHA-RAY SPECTROMETER DATA 
I N  COMPUTERS I N  ACTIVATI ON ANALYSIS  AND 
GAMMA-RAY SPECTROSCOPY < B , S ,  CARPENTER, ED , ) 
US DOE/T I C ,  CONF-78 0421 , P P ,  26-38 ( 1979>  

VAN LOON , L , G ,  ( INST . OF COSMIC PHYSICS , HOL-
LAND ) :  COSMI C  RAY CASCADES AT l O < T O  THE 
23R D )  EV IN  LUNAR ROCKS 
AMERICAN PHYSICAL SOC I�T Y ,  BULLE T I N  VOL , 25,  
431 < 1 980 )  

MOON . RADIATIVE, OPTICAL & THERMAL PROPERT IES 

CAHERON , W , S ,  NAT IONAL SPACF. SCIENCE DATA 
CENTER,  GODDARD SPACE FL IGHT CEN TER , GREEN
BELT , HD 20771 > :  NEW RESULTS FROM OLD DATA : 
LUNAR PHOTOMETRIC  ANOMALIES I N  W ILDEY AND 
POHN ' S  1 962 OBSERVA T I ONS 
THE ASTRONOMICAL JOURNAL VOL , 85, 3 1 4 -328 
( 1 980 ) 

LAMBECK , K ,  + PULLAN, S ,  ( RESEARCH SCHOOL OF 
EARTH SCIENCE S ,  AUSTRALIAN N A T I ONAL UNIV , ,  
CANBERRA, A , C , T ,  2600 AUSTRALI A  > :  
INFERENCES ON THE LUNAR TEMPERATURE FROM GRAV
I T Y , STRESS STATE AND FLOW LAWS 
PHYSICS OF THE EARTH AND PLANETARY INTERIORS 
VOL , 22 ,  1 2-28 ( 1980)  
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MOON, UTILIZATION & COLON IZATION 

BARTOS , M , J , JR ,  BUILDING STARSCRAPERS IN ORBIT  
CIVIL  ENG INEERING VOL , 49 ( 7 )  66-70 < 19 / 9 )  

C R I SWELL , D , R ,  ( LUNAR ANO PLANETARY I NST , ,  3303 
NASA ROAD 1 ,  HOUSTON,  T X  1/050 I !  
EXTRATERRESTRI AL MATER I ALS PROCESSI NG AND CON
STRUCTION 
F INAL REPORT ,  NSR 09-051-00 1 ,  MOD , 
JANUARY 3 1 ,  1980 , P P ,  750 I 198<» 

NO,  2 4 .  

DALL Al  RE ,  G ,  WHAT HAVE W E  GOTTEN OUT U F  THI: 
SPACE PROGRAM? 
C I V I L  ENGINEERING VOL , 4 9 ( 7 )  7 1 -76 C 1 979 l  

FAIRWEATHER , V ,  SPACE :  A PLACE TO WORK 
C I V I L  ENG INEERING VOL , 49 ( 7 )  48-52 ( 1 979)  

GODFREY , K , A , JR ,  WHAT FUTURE FOR REMOTE SENS I NG 
FROM SPACE? 
C I V I L  ENGINEERING VOL , 4 9 ( 7 )  6 1 -65 < 1 979)  

HASSALL , T ,  TOWARDS C I T IES  IN SPACE 
SPACEFLIGHT  VOL , 2 1 ,  504- 5 1 1  ( 1 979 ) 

HEPPENHEIHER , J , A ,  < CENTER FOR SPACE SCIENCE,  
FOUNTAIN  VALLEY ,  CA 92708 ) I  LUNAR MATERIAL 
TRANSPORT : COMPARISON OF HODES EMPLO Y I NG 
ACHROMATI C  TRAJECTORIES 
JOURNAL OF SPACECRAFT AND ROCKETS VOL , 1 6 ( 1 >  
60-62 ( 1979)  

HESS , F ,  D ,  DEMETER : I SLANJI HI  SPACE 
SPACEFL IGHT VOL , 2 1 ,  393-396 ( 1979)  

NO AUTHOR CITED  COMING THIS  YEAR : 
L INK W I TH SPACE 

A REUSABLE 

C I V I L  ENG I NEERING VOL,  4 9 ( 7 )  58-60 ( 1979)  

SELTZ-PETRAS H , A ,  ENERGY FROM SPACE 
C I V I L  ENGINEERING VOL , 49 < 7 >  53-57 ( 1 979)  

MOON . GENERAL REVI EWS 

S ILVERBERG , E , C ,  < DEP T ,  OF ASTRONOMY AND MCDO
NALD OBSERVATOR Y ,  U N I V ,  OF TEXAS AT AUST I N ,  
AUS T I N ,  T X  78712 > :  TEN YEARS O F  LUNAR RANG
I NG AT MCDONALD OBSERVATORY 
UNIV ,  OF  TEXAS , MCDONALD OBSERVATORY RESEARCH 
MEMORANDUM 80-002, NGR 44-0 1 2- 1 6 5 ,  APR I L  2 8 ,  
1 980 , pp 28 ( 1 980 ) 

W I LSON , A ,  + SHAYLER , D , J ,  RETURN T O  APOLLO 
SPACEFLIGHT VOL , 22, 7-21  ( 1 980)  

PLANETS . C ITATIONS TO SEVERAL PLANETS 

BODENHEIHER , P ,  + GROSSMAN , A , S ,  t DECAMPL I , W , M ,  
t HARCY , G ,  t POLLACK , J , 8 ,  ( L ICK  OBSERVATO
R Y ,  BOARD OF STUDIES IN ASTRONOMY AND ASTRO
PHYSI C S ,  U N I V ,  OF CAL IFORN I A ,  SANTA CRU Z ,  CA 
95064 > :  CALCULAT I ONS OF THE EVOLUT ION OF THE 
G IANT PLANETS 
ICARUS VOL , 4 1 ,  293-308 < 1 980 ) 

CARUS I , A ,  t VALSECCH I , G , 8 ,  LABORATORI O D I  
ASTROFISICA  SPAZI ALE DEL C , N , R ,  REPARTO DI  
PLANETOLOGI A ,  ROMA, I TALY > :  EFFECTS OF A 
CLOSE ENCOUNTER W I T H  JUPI TER ON D IFFERENT PO
PULATIONS OF PLANET-CROSSI NG OBJECTS 
THE MOON AND THE PLANETS VOL , 22 ,  133-139  
( 1980)  

- --

.I 

=-- --- Ir 
---• __ r _. U,-·--.. _ _ ... . 

• . -

-~ -



I . 

rt 

I 

PAGE 16 

PLANETS (cont , )  
- -

HUBBARD , W , B ,  t MACFARLANE , J . J ,  < DEPT . OF 
PLANlTARY SCICNCES,  LUNAR AND PLANETARY LAB , ,  
U N I V ,  OF ARIZONA,  TUCSOtl, A7 9:,721 > :  
STRUCTURE AND EVOLUTION  OF URANUS AND NEPfUNE 
JOURNAL OF GEOPHYSICAL RESEARSH VUl . 8�,  
2 25-2J4 ( 1980)  

] P , W . -H ,  C MAX-PLANCK-lHSl l l UT FUR AERONOMlE • 
(1-34 1 1  KATLEH.EcURG-l I N[1/W 3 ,  H:G l :  PHYS I CM, 
S TUDIES  OF THE Pt ANETARY � l NGS 
SPACE SCI ENCE REVIEWS VUL . 26,  39-96 1 19801 

I P , w . �H .  ( MAX-Pl ANCK - INti f J l U r F UR AERONOM I [ ,  
�-34 1 1  KATLENBURG-L INDAU J ,  � Rb 1 : NEW PRO
GRESS I N  THE PHYSH;AL S IU[1 IE.S  Of' l HE:. PLANETARY 
R I NGS 
SPACE SCI E:.NCE REVIE:.WS VOL, 26, 97- 109  ( 1 980 , 

I ZAKOV , N , tt .  I NERT GASEb IN THE ATMOSPHERlq Of 
VENUS, EARTH, AND MARS , AND THE OR181N  or 
PLANETARY ATMO�PHERES 
COSMIC Re.SEARCH VOL , 1 7 ,  493-501 1 1980 1 

KAMEL , O , M ,  + BAKRY , A , A ,  C ASTRONOMY DEPT . ,  FA � 
CULTY OF SCIENCE , CAIRO UNI V , , G I Z A ,  EGYPT ) :  
THE ELIMINATION OF SHORT-PERIODIC  TERMS I N  A 
URANUS-NEPTUNE GENE:.RAL PLANETARY ! HEORY BY VON 
7E IPEL ' S  HETHOI• 
AStROPHYSICS AND SPACE SCIENCE VOL , 6 2 ,  
79 - 1 1 6  ( 1979 ) 

K I E FFER , S , W ,  t S IHONDS , C , H ,  C U , S ,  GEOLOGICAL 
SURVE Y ,  FLAGSTAFF , AZ 86001 > :  THt ROLE OF 
VOLATILES AND L I THOLOGY I N  THE IMPACT CRATER
ING  PROCESS 
REVIEWS OF G� OPllYSICS ANIJ SPACE PHYS ICS VOL , 
1 8 ,  1 43-181  ( 1 980)  

KOHDRAT ' EV , K , YA ,  t MOSKAL£NKO , N , I ,  A ,  I ,  
VOEI KOV MAIN  GEOPHYSICAL OBSERVATORY , USSR 1 :  
GREENHOUSE EFFECT I N  PLANETARY ATMOSPHERES 
SOLAR SYSTEM RESEARCH VOL, 1 3 ,  99- 1 1 1  1 1980) 

LAL , N ,  t HCDONAL D , F , B ,  t TRA I NOR , J , H .  ( 
NASA/GODDARD SPACE FLIGHT CENTE R ,  GREENBELl , 
IHI 20771 I :  VOYAGER I AND I I  STUDIES OF l HI:. 
CHARGE AND ENERGY SPECTRA OF LOW ENERGY GALAC
T I C  COSMIC RAYS �ETWEEN 1 AND 3 AU 
AMERICAN PHYSICAL SOC I E T Y ,  BULLET I N  VOL,  25,  
564 ( 1980) 

LAWTON , A , T ,  ' OD I N "  - THE T.ENTH PLANET - A NEAR 
D ISCOVERY IN 1 795? 
SPACEFLIGHT VOL , 22 ,  67-69 ( 1980)  

MARTEN , A ,  + COURT I N , R ,  + GAUT IER , D ,  + 

■ 

LACOMBE , A ,  < ASTRONOMIE IN� RAROUG E ,  DESPA OB
SERVATOIRE DE MEUDON , 92190 MEUDON, FRANCE ) l 
AMMONI A  VERTICAL DENSITY PROFILES I N  JUPITER 
AND SATURN FROM THE I R  RADIOELECTRIC AND I N
FRARED EMISS I V I T I ES 
ICARUS VOL , 4 1 ,  4 1 0- 422 ( 1 980)  

H iCKELSON , M , E ,  t LARSON , L , E ,  + TRAUGER , J , T ,  ( 
DEP T ,  OF PHYSICS  AND ASTRONOMY,  DENISON , 
UNI V , ,  GRANVILLE , OH 43023 I :  LABORATORY AB
SORP T I ON STRENGTHS FOR HD 4-0 AND 5-0 L I NES OF 
ASTRONOMI CAL INTEREST 
I CARUS VOL , 4 1 ,  1 42-146  ( 1980) 

MUNCH , G ,  t H IPPELE I N , H ,  C MAX-PLANCK INST I TUT 
FUR AERONOMI E ,  D-6900 HEIDELBERG, KONIGSTUHL, 
FRG ) :  THE EFFECTS OF SEEING ON THE REFLECTED 
SPECTRUM OF URANUS AND NEPTUNE 
ASTRONOMY AND ASTROPHYSICS VOL , 8 1 ,  189-197 
( 1980)  

I 
- -- -

LPIB No . 24 -- -
CLAYTON , D , D ,  R I CE UNIVERSI T Y ,  HOUSTON,  TX 

77001 ) : CHEMICAL AMII I SOTOPIC  F�ACT IONATJON 
BY GRAI N  S I Z E  SEPARATES 
EARTH AND PLANETARY SCIENCE LE Tl ERS VOL , 4 7 ,  
1 99-210 ( 1980) 

CONWAY , R ,  ( . UN I V ,  OF MANCHESTER, NL•F· Fl ELD 
RADI O  ASTRONUMY LABS , ,  .JODRELI BANK , MACCll:.S
F l E L D ,  CHESHI R E ,  UK > :  DECIMEtk I C  RADIO OB
SERVAT IONS OF SATURN AND URANUS 
MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SO
CIETY  VOL , 190 , 169- 176 ( 1980 1 

CRUIKSHANK , D , P ,  ( INST , FOR 
OF HAWA I I ,  HONOLULU, 
NEAR-INFRARED STUDIES OF THE 
TURN AND URANUS 

ASH:ONOMY,  UN I V ,  
H I  96822 l :  

SATELLI TES OF SA-

I CARUS VOL , 4 1 ,  246-258 1 1980)  

DEBEHOGNE , H ,  + DE FREI TAS MOURAO , R , R ,  t TA-
VARE S , O , C ,  ( OBSERVATOIRE fW'(AL D E  BELGIQUE , 
AVENUE C J RCULAI R E ,  3 B - 1 1 8 0  BRUXELLE S ,  BELGI
QUE  ) :  ( FR )  PHOTOGRAPHIC OBSERVAT [ONS OF  
MARS , JUP I TER ,  JOVIAN SATELL l l ES AND SATURN I N  
1 978 W ITH  THE DOUBLE ( 4 0  CM >  ASTROGRAPH AT THE 
ROYAL OBSERVATORY OF BELG IUM 
ASTRONOMY AND ASTROPHYSI C S ,  SUPPLEMENT SERIES 
VOL,  40 ,  249-250 ( 1980) 

DOLGACHEV , V , P ,  t DOM02HILOVA , L , M ,  t 
RYBAKOV, A ,  I ,  P ,  K ,  SHTERNBEkG STATE AS-
TRONOMICAL INSTITUTE ,  USSR > :  ON D I SCREPAN
C I ES IN THE MOT I ONS OF THE PERl�EL IA OF THE 
ORBITS  OF THE INNER PLANETS 
SOVIET ASTRONOMY VOL , 23 ,  6 1 1-613  ( 1980) 

DRAKE , M , J ,  ( C•Ef'T , OF PLANETARY SCIENCES AND 
LUNAR AND PLANETARY LAB , ,  UNIV , OF ARIZONA, 
TUCSON, AZ 85721 > :  TRACE ELEMENTS AS QUANTI 
TATIVE PROBES OF D IFFERENTIATION  PROCESSES I N  
PLANETARY INTERIORS 
REVIEWS OF GEOPHYSICS AND SPACE PHYSI CS VOL , 
1 8 ,  1 1-26 ( 1980)  

A ,  F ,  JOFFE PHYSICO-
ACADEMY OF SCIENCES OF THE 

THE EQUATORI AL FLOWS ON UR-

DROBYSHEVSK I I , E , M ,  
TECHNI CAL INST , ,  
USSR, USSR > :  ON  
ANUS AND  NEPTUNE 
SOVIET ASTRONOMY VOL , 23 ,  598-604 ( 1 980}  

HEPPENHEIMER , T , A ,  ( CENTER FOR  SPACE SCIENCE , 
FOUNTAIN  VALLE Y ,  CA 92708 > :  SECULAR RESO
NANCES AND THE ORIGIN  OF ECCENT R I C I T IES  OF 
MARS AND THE ASTEROIDS 
I CARUS VOL , 4 1 ,  76-88 ( 1980)  

HODGES , R , R , JR ,  <
, 

UN I V ,  OF TEXAS AT  DALLAS ,  R I 
CHARDSON, TX 7�080 > :  REPLY:  SHEMANSKY , D , E ,  
' COMMENTS O N  METHODS FOR MONTE CARLO S I MULA
T I ON , , , '  
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85,  223 
( 1980 ) 

HODGES , R , R , J R ,  ( CENTER FOR SPACE SCIENCES ,  
UNI V ,  OF TEXAS AT DALLAS , R ICHARDSON, T X 
75080 > :  METHODS FOR MONTE CARLO S IMULATlON 
OF THE EXOSPHERES OF THE MOON AND MERCURY 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85 ,  
1 64- 170  ( 1980)  

HUBBARD , W , B ,  C DEPT , OF PLANETARY SCIENCES AND 
LUNAR AND PLANETARY LAB , ,  UNIV  OF ARIZONA,  
TUCSON , AZ 85721 ) :  INTRINSIC LUMINOS I T IES OF 
THE JOVIAN PLANETS 
REVIEWS OF GEOPHYSICS AND SPACE PHYSICS VOL , 
1 8 ,  1-9  C 1 980 ) 
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LPIB No. 24 -
PLANETS ( Cont . ) 

--
NESS , N , F ,  < LAB , FOR EXTRATERRESTR I AL PHYSI CS , 

NASA/GODDARD SPACE FL IGHT CENTER,  GREENBELl , 
MD 20771 > :  THE MAGNE T I C  F I ELDS OF MERCURY , 
MARS,  AND MOON 
ANNUAL REVIEW OF EARlH AND PLANETARY SCIENCES 
VOL , 7 ,  249-288 ( 1979)  

PHILLIPS , R , J ,  + LAMBECK , K ,  ( JET PROPULSION 
LAB , ,  CAL I FORNI A  INST , OF TECH , , PASADENA,  CA 
91 103 ) : GRAV I T Y  F I ELDS OF THE TERRESTRJAL 
PLANETS:  LONG-WAVELENGTH ANOMAL IES  AND TEC
TONICS 
REV l EWS OF GEOPHYSICS AND SPACE PHYSICS VOL , 
1 8 ,  27-76 < 1980) 

RUSSELL , C , T ,  ( INST , OF GEOPHYSICS  AND PLANE
TARY PHYSICS , UNI V ,  OF CALIFORN I A ,  LOS A�
GELES, CA 90024 ) :  PLANETARY MAGNETISM 
REVIEWS OF GEOPHYSICS AND SPACE PHYSI C S  VOL , 
18 , 77-106 ( 1980 ) 

SCHUBERT, G ,  ( DEPT , OF EARTH AND 
ENCES, UNI V ,  OF CALIFORN I A ,  LOS 
90024 l l  SUBSOLIDUS CONVECTI ON I N  
OF TERRESTR IAL PLANETS 

SPACE scr
ANGELES,  CA 
THE MANTLES 

ANNUAL REVIEW OF EARTH AND PLANETARY 
VOL , 7 ,  289-342 ( 1 979) 

SCI ENCE:.S 

SHEMANSKY , D , E ,  < SPACE SCIENCES lNST , ,  UNIV ,  
OF  SOUTHERN CAL IFORN I A ,  TUCSON LAB , ,  TUCSON• 
AZ 85713  > :  COMMENT ON ' METHODS OF MONTE 
CARLO SIMULATION OF THE EXOSPHERES OF THE MOON 
AND MERCURY '  BY R ,  R ,  HODGES ,  JR , 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85,  
221 -222 ( 1980)  

SMI TH , J , V ,  < DEP T ,  OF THE GEOPHYSICAL SCI-
ENCES , UNIV ,  OF CHICAGO , CHICAGO, I L  60637 > :  
M INERALOGY OF THE PLANETS :  A VOYAGE IN  SPACE 
AND TIME  
M INERALOGICAL MAGAZINE VOL ,  4 3 ,  1-89 ( 1979 ) 

VOLK , □ ,  < ASTRONOMI S IHES U ,  MATHEMAT I SCHE 
I NST , ,  AM HUBLAND ,  D-8700 WURZBURG , W ,  
GERMANY ) l  JOHANN HEINRICH LAMBERT AND TH£ 
DETERMINATION OF ORBITS FOR PLANETS AND COMETS 
CELEST I AL MECHANICS VOL , 2 1 ,  237�250 < 1 980 > 

WEKHOF , A ,  C SPACE SCIENCES LAB , ,  UNI V , OF CAL
IFORN I A ,  BERKLEY , CA 94720 ) l  I ON E H I SSION 
FROM MICROMETEORI T E  IMPACTS ON ATMOSPHERELESS 
PLANETS 
THE HOON AND THE PLANETS VOL , 2 2 ,  1 85- 1 89 
( 1980 ) 

WOO , R ,  + ISHIMARU , A ,  + YANG , F , -C ,  < JET PRO
PULSION LAB , ,  CALI FORNIA I N S T ,  OF TECH , ,  PA
SADENA ,  CA 9 1 0 1 1  ) :  RADIO SCINT ILLATIONS DUR
ING OCCULTATIONS BY TURBULENT PLANETARY ATMOS
PHERES 
RADIO SCIENCE VOL , 1 5 ,  695-703 ( 1980 ) 

JUPITER 

BAGENAL , F ,  + SULLIVAN , J , D ,  + SISCOE , G , L ,  l 
CENTER FOR SPACE RESEARCH, H I T ,  CAMBRIDGE ,  MA 
02139 ) :  SPAT IAL D ISTRIBUTION OF PLASMA I N  
THE I O  TORUS 
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ,  4 1 -44 
( 1980) 

BALUTEAU , J , P ,  + MARTE N , A ,  + HOORWOOD , A , F , M ,  + 
ANDEREG G , H ,  + B IRAUD , Y ,  + CORON , N ,  + GAU
T I ER , D ,  ( OBSERVATOIRE DE MEUDON, F-92190 
HEUDON, FRANCE > :  HIGH SPECTRAL RESOLUTION 
OBSERVATIONS OF JUPI TER BETWEEN 30 AND 50 H I 
CRONS 
ASTRONOMY AND ASTROPHYSICS  VOL , 8 1 ,  152-156 
( 1 980)  

-
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BEAUHDNT , D , N ,  < H�THEHATICS  DlPT , ,  UNI VERS ITY 
WALK, BRISTOL BS8 1 T W ,  UK 1 : SOLI TARY WAVE� 
ON AN UNSYHMETRICAL SHEAR FLOW W I TH APPL ICA· 
T IONS TO JUPI TER ' S  GREAT RED SPOT 
ICARUS VOL , 4 1 ,  400-409 ( 1980) 

BEEBE , R , F ,  + INGERSOLL , A , P ,  + HUNT , G , E ,  + 
M ITCHELL, J , L ,  + HULLER , J , -P ,  ( [IEPT . OF AS
TRONOMY ,  NEW MEXICO STATE UNIV , , LAS CRUCES,  
NM 88003 l l  MEASUREMENTS OF W I ND VECTORS, 
EDDY MOMENTUM TRANSPORTS,  AND ENERGY CONVER
SIONS I N  JUPJTER ' S  ATMOSPHERE FROM VOYAGER I 
IMAGES 
GEO PHYS I CAL RESEARCH LETTERS VOL , 'J • 1 4 
( 1 9 8 0 )  

BELCHER, J , W .  + GOERTZ , C , K ,  + BRI DGE , H , S ,  < 
DEPT , OF PHYS ICS AND CENTER FOR SPACE RE
SEARCKt H I T , CAMBRIDGE,  MA 02139 l l  THE LOW 
ENERGY PLASMA IN THE JOVIAN MAGNETOSPHERE 
GEOPHYSI CAL RESEARCH LETTERS VOL , 7 ,  1 7-ZO 
{ 1980)  

< LABORATOIRE 
466 > ,  UNIV(RSITE  

L I LLE , r-59650 
METHANE L I NE 

PROBE OF THE 

BUR I E Z , J , C , + DE BERGH , C ,  
D ' OPTIOUE ATMOSPHERIOUE ( ERA 
DES SCIENCES ET TECHNIQUES DE 
V ILLENEUVE D ' ASCQ, FRANCE ) I  
PROFI LES NEAR 1 , 1 M ICRONS AS A 
JUPITER  CLOUD STRUCTURE AND C/H 
ASTRONOMY AND ASTROPHYSICS  VOL , 
( 1980)  

RAT IO 
83,  149-162 

BURLAGA , L , F ,  t BELCHER , J , W , t NESS , N , F ,  < 
LAB , FOR EXTRATERRESTRIAL PHYS I C S ,  
NASA/GODDARD SPACE FLIGHT CENTER ,  GREENBELT , 
MD  20771  ) :  D ISTURBANCES OBSERVED NEAR GANYM
EDE BY VOYAGER 2 
GEOPHYSICAL RESEARCH LETTERS VOL, 7 ,  21-24 
( 1980)  

BUTTERWORTH, P , S ,  + CALDWELL , J ,  + MOORE , V ,  t 
OWEN , T ,  + RIVOLO , A , R ,  + LANE , A , L ,  ( DEPT , 
OF ASTRONOMY , UNI V ,  OF LEI CESTER, LEICESTER 
LE t 7RH , UK ) :  AN UPPER L I H I T  TO THE GLOBAL 
S02 ABUNDANCE ON 10 
NATURE VOL , 285, 308-309 ( 1 980) 

CARBARY , J , F ,  JOHNS HOPKINS UNI V ,  APPLIED 
PHYSICS LAB , , LAUREL ,  MD 208 10  > l 
PERIODICIT IES  I N  THE JOVI AN HAGNETOSPHER E t  
HAGNETODlSC MODELS AFTER VOYAGER 
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ,  29-32 
( 1 980 > 

CASSEN , P ,  + PEALE , S , J ,  t REYNOLDS , R , T ,  ( THE
ORET ICAL AND PLANETARY STUDIES BRANCH,  AMES 
RESEARCH CENTER, NASA, MOFFETT  F IELD , CA 94035 
> :  ON THE COMPARATIVE  EVOLUTION OF GANYMEDE 
AND CALLISTO 
ICARUS VOL , 4 1 ,  232-239 < 1980) 

CHENETT E , D , L ,  ( ENRICO FERHI INST , /\ND DEPT , 
OF PHYSI C S ,  UNI V ,  OF CHICAGO, CHICAGO,  I� 
60637 > :  THE PROPAGATI ON OF JOVIAN ELECTRONS 
TO EARTH 
JOURNAL OF GEOPHYS ICAL RESEARCH VOL, 85 , 
2243-2256 ( 19 8 0 )  

CLARK , R , N ,  + HC CORD , T , 8 ,  ( I NS T ,  FOR  ASTRON
OHY , UNI V ,  OF HAWA I I ,  2680 WOODLAWN DR , ,  HO
NOLULU, HI  > l  THE GALILEAN SATELLITES :  NEW 
NEAR- I NFRARED SPECTRAL REFLECTANCE HEASURE
MENTS ( 0 , 65-2 , 5  M I CRONS > AND A 0 , 325-5 H ICRONS 
SUHMARY 
ICARUS VOL , 4 1 ,  323-339 ( 1 980 >  

CONSOLHAGNO , G ,J ,  ( HARVARD/SHITHSONIAN CENTER 
FOR ASTROPHYSICS ,  60 GARDEN STREET, CAMB R I DGE , 
HA 02138 l l  ELECTROHAGHETIC SCATTERING  L I F E
T lHES FOR DUST I N  JUP I TER ' S  RING  
NATURE VOL , 285,  557-558 C 1980)  
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JUPITER (cont , )  

CORAD I N I , H ,  t WEKHOF , A ,  < LABORA rORIO D I  AS
TROF I SICA SF AZ IALE , REPARTO D I  PLANETOLOGI A ,  
ROMA ,  I TALY ) :  FORMATION  o r  THE SODIUM CLOUOU 
AND THE REGOL I TH ON IO  BY MI�ROMETEORIOD IM• 
PACTS 
THE MOON ANO THE PLANETS VOL , 22 , 1 7 7 - 1 83 
( 1980 ) 

CORON I T I , F , V ,  t SCARF , F , L ,  t KENNEL , C , F ,  t 
KURTH , W , S , t GURNETT , D , A ,  ( SPACE SCIENCES 
DEPT , ,  TRW DEFENSE ANq SPACE SYSTEMS GROUP , 
REDONDO BEACH,  CA 90278 > :  DETECT ION OF JOVI 
AN WH ISTU:.R MODE C.IIORUS ; HIPLI CAT I ON$ FOR THE 
IO  TORUS AURORA 
GEOPHYSICAL RESE ARCH LETTERS VOL , 7 , 45-4� 
( 1 98 0 )  

CRUIKSHANK , lt , P ,  ( rnsr . FOR ASTRONOMY , U N I V ,  
O F  HAWA I I ,  HONOLULU, H I  96822 l :  HIFRARED 
SPECTRUM OF I O ,  2 , 8-5 , 2  M ICRONS 
ICARUS VOL , 4 1 ,  240-245 ( 1980 ) 

CRUIKSHANK , D , P ,  t MORGAN , J , S ,  INST , FOR AS•· 
TRONOHY , U N I V ,  OF HAWA I I ,  HONOLULU, H I  > :  
T I TAN!  SUSPECT�D NEAR- I NFRARED VAklAB I L I TY 
THE AST�OPHYS ICAL JOURNAL VOL , 23� , L53-L54 
( 1980)  

CUMMINGS , W , D ,  t DESSLER , A , J ,  t H I LL , T , W , I 
HOPK INS UN IV , • 

OSC ILLAT IONS 
APPLIED  PHYSICS LAB , ,  JOHNS 
LAUREL , MD 20810 > :  LATI TUD I NAL 
OF PLASMA W I TIIIN THE IO  TORUS 
JOURNAL OF GEOPHYSICAL RES£ARCH 
2108-21 1 4  C 1980}  

VOL ,  

OEBEHOGNE , H ,  + DE FREITAS MOURAO , R , R ,  t TA-
VARES , O , C ,  C OBSERVATOIRE ROYAL O E  BELG IQUE , 
AVENUE C I RCUL A I RE , 3 B- 1 180  BRUXELLES ,  BELGI
QUE ) !  JUPITER AND GALILEAN SATELLlTES '  POSl · 
T IONS OBTAINED I N  APRIL 1978 W I TH THE G�O 40  
CM  < F=4 M )  OF THE ESOt  LA S ILLA  
ASTRONOKY AND  ASTROPHYSI C S ,  SUPPLEMENT SERIES 
VOL , 4 0 ,  375-377 ( 1 980 ) 

DEBEHOGNE , H ,  t DE FREI TAS MOURAO , R , R t 
TAVARES ; O , C ,  < OBSERVATOIRE  ROYAL DE BELGI 
QUE, AVENUE C I RCULAIRE ,  3 B- 1 180 BRUXELLE S ,  
BELG IQUE > :  < FR }  PHOTOGRAPHIC  OBSERVAT IONS OF 
JUP I T ER AND ITS SATELLI TES , OBTAINED IN 1 ¥77 
W I T H  THE 40 CH DOUBLE ASTROGRAPH Ar THE RUYAL 
OBSERVATORY OF BELGIUM 
ASTRONOMY �ND ASTROPHYSI C S ,  SUPPLEttENT SERIES 
VOL , 4 0 ,  363-365 ( 1980)  

EBERHART , J ,  CALL ISTO : CRATERS, CRATERS EVERY
WHERE 
SCIENCE NEWS VOL , 1 1 7 ,  345-347 < 1980)  

EBERHAR T , J ,  101  CHARTING THE F I R E  
SCIENCE NEWS VOL . 1 17 ;  251-254 < 1980 ) 

EBERHART , J ,  EUROP A :  TRACI NGS I N  THE ICE 
SCIENCE NEWS VOL , 1 1 7 ,  283-285 ( 1980)  

EBERHAR T , J , GANYHEDEI A B I T  OF EV�RYTHING 
SCIENCE NEWS VOL , 1 1 7 ,  315-3 1 8  ( 1980>  

ENCRENAZ, T ,  t COMBES; l'I ,  t ZEAU , Y , C OBSERVA
TOIRE DE HEUDON, F-92190 MEUDON , FRANCE l !  
THE SPECTRUM OF JUPITER BETWEEN 8 AND 9 H I• 
CRON S :  ESTIMATES OF THE JOVIAN C/H AND D/H 
RATIOS 
ASTRONOHY AND ASTROPHYSICS VOL,  84,  1 48-153 
( 1 980 ) 

FORREST , W , J ,  t HOUCK , J , R ,  t MCCARTHY , J , F ,  ( 
CENTER FOR RAD IOPHYSICS AND SFAC� R�SEARC H ,  
CORNELL UNI V , ,  ITHACA,  UY 1 4853 ) : Tll( 1 6  ff 
38-MICRON SPECTRUM OF CALLISTO  
ICARUS VOL , 41 , 340-�42 ( 1 980 ) 

FRO I CtEVAUX , L ,  ( lt l V ,  0� r;EoL01,Il .�i AND Pl Ail£ 
TARY SCIENCE S ,  CALI FORN I A  INST , OF l lrH , ,  PA• 
SA[tE:NA,  CA 9 1 1- 25 ) : RAD IAL D i n USi llN ltl \ O ' S  
l ORUS : SOME IMPLI CAT IONS FROH VOYAh(R I 
GEOPHYSI CAL RESEARCH l l:.T H R!> Vlt l . • • :�J- :>:i-
( 1 980)  

GLOECKLER , G ,  \ DEP T ,  OF PHYSIC$ AND AS rR�NOMY , 
U N I V ,  OF MARYLAND ,  COLLEGE F·ARI\ , MJ1 2Ci/42 , ; 
VOYAGER STUDI ES OF THE MAGNE TOS�HCRL 0� JU
PI TER 
AMERICAN PHYSICAL SOC I E T Y ,  BULLE T I N  VOL,  1� • 
501 ( 1 980)  

GOERTZ , C , K ,  ( MAX-PLANCK- lNSl l T U f  FUR AERONOM
I E ,  D-3411  KATLENBURG-LI NDAU , 3 ,  FPG ) : 
PROTON AURORA ON JUP I T ER ' S  N IGHTSIDE 
GEOPHYSICAL RES� ARCH LETTERS VOL , 7 ,  365-J68 
( 1980)  

GREEN , J , L ,  t GURNETT , D , A ,  ( DEPl , o)F PHYSICS 
AND ASTRONOMY , U N I V ,  OF IOWA , IOIJA CI I Y ,  lA 
52242 > :  RAY TRAC ING OF JOVIAN l\ l l OMETRJ� kA 
D I AT ION 
GEOPHYSI CAL RESEARCH LETTERS VOL , 7 ,  6�-6H 
( 1980)  

GURNETT , [1 , A ,  
DEPT , OF 
IOWA, I OWA 
THE JOV IAN 
VATIONS 

t KURTH , W , S ,  t SCARf , F , L ,  ( 
PHYSICS AND ASTRONOMY , UN I � .  UF  

C I T Y ,  I A  52242 ) : THE STRUCTURE 01 
MAGNETOfAIL  FROM PLASMA WAV� OBSEk-

GEOPHYSICAL RESEARCH 
{ 1980)  

LETTERS VOL,  7 ,  53-56 

HANEL ,R ,  t CIWSIH , D ,  t tlERATH , L ,  t VANOUS , Ll ,  
+ COL L I NS , [! ,  + CRESWICK , H ,  t HARR I S , C ,  t 
RHODES , M ,  < NASA GODDARD SPACE F L I GHT  CENl£R , 
GREENBELT , MD 20771 ) I  INFRARED SPECTROMETER 
FOR VOYAGER 
APPLIED  OPT ICS VOL , 1 9 ,  139 1 - 1 400 ( 1 980)  

HARTLINE , B , K ,  VOYAGER BEGUILED BY JOV I AN CAR
ROUSEL 
SCIENCE VOL , 208 , 384-386 ( 1980)  

I P , W , -H ,  t AXFORD , W , l ,  < MAX-PLANC� INSTI TUT 
FUR AERONOMI E ,  D-34 1 1  KATLENBURG-LINDAU 3,  FRG 
> :  A WEAK INTERACTION MODEL FOR IO  AND THE 
JOVIAN MAGNETOSPHERE 
NATURE VOL , 283, 180-183 ( 1980)  

JOHNSON, T , V ,  t MORFILL , G ,  t GRUN , E ,  ( JET 
PROPULSION LAB , ,  CALIFORNI A  INST , OF TECH , ,  
PASADEN A ,  CA 9 1 103 ) :  DUST I N  JUPITER ' S  MAG
NETOSPHERE : AN IO  SOURCE? 
GEOPHYS I CAL RESEARCH LETTERS VOL , 7 ,  305-308 
( 1 980) 

KAISER t H , L ,  t DESCH , M , D ,  < PLANETARY MAGNETOS
PHERES BRANCH , LAB , FOR EXTRATERRESTR IAL PHY
SICS , NASA/GOODARD SPACE FLIGHT CENTE R ,  GREEN
BEL T ,  H D > :  NARROW-BAND JOVIAN K ILOHETRIC  RA
DIATION : A NEW RADIO COMPONENT 
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ,  389-392 
( 1 980 ) 
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KENDERL INE , S ,  < MULLARD RADIO ASTRONOMY OBSER
VATORY, CAVENDISH LAB , ,  MADINGLEY ROA D ,  CAM
BRI DGE CB3 OHE } : A STUDY OF JUPITER AT 2 , 7  
GHZ WITH THE 5-KM TELESCDPE-- 1 , OBSERVATIONS 
MONTHLY NOT ICES OF THE ROYAL ASTRONOMICAL SO
CIETY VOL , 1 9 1 , 925-931 ( 1980 > . 

KRIHIGIS , S , M , t ARMSTRONG , T ,� . t AXFDRD , W , I ,  
+ BOSTROM, C , D ,  + FAN , C , Y ,  + GLOECKLER , G ,  + 
LANZEROTT l , L , J ,  + HAM l-LTON , I• , C ,  + 
ZWICKL , R , D ,  ( APPLIED PHYS I CS LAB , ,  JOHNS 
HOPKINS UNIV ,  LAUREL , MD 20 8 1 0  > l  ENERGETI C  
< APPROXIMATELY 100-KEV> T A I LWARD-DIRECTED ION 
BEAN OUTS J DE THE JOVIAN PLASMA BOUNDARY 
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ,  1 3- 16  
( 1981)) 

KOMAR , S ,  JET PROPULSION LAB , , CALIFORNI A  
INST.  O F  TECH , ,  PASADENA , C A  9 1 1 03 > :  A 
MODEL OF THE S02 ATMOSPHERE AND I ONOSPHERE OF 
I O  
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ,  9-12  
( 1980 ) 

KURTH , W , S ,  + GURNETT , D , A ,  + SCARF , F , L ,  
DEP T ,  OF PHYSICS AND ASTRONOM Y ,  UNIV ,  OF 
IOWA, IOWA C I T Y ,  IA 52242 ) l SPA T I AL ANO TEM
PORAL STUDIES OF JOVIAN K I LONETRIC RADIATION 
GEOPHYSICAL RESEARCH LETTERS VOL,  7 ,  61-64 
( 1980) 

KURTH , w . s .  t BARBOSA , D , D ,  + GURNETT , D , A ,  + 
SCARF , F , L ,  t DEP T ,  OF PHYSI CS AND ASTRONOM Y ,  
U N I V ,  OF IOWA , IOWA. t l TY ,  IA  52242 > :  
ELECTROSTATIC WAVES IN THE JOVI AN MAGNETOS
PHERE 
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ,  57-60 
( 1980) 

L IESKE, J , H ,  < JET PROPULSION LAB , ,  4800 OAK 
GROVE DRIVE, PASADENA , CA 9 1 103 ) l IMPROVED 
EPHEMERIDES OF THE GAL I LEAN SATELLI TES 
ASTRONOMY AND ASTROPHYSICS VOL ,  82 ,  340-348 
( 1980 ) 

LUTZ, B , L ,  t OWE N , T ,  ( PLANETARY RESEARCH 
CENTER, LOWELL OBSERVATORY ) l  THE V ISIBLE 
BANDS OF AMMONI A :  BAND STRENGTHS , CURVES OF 
GROWTH, AND THE SPATIAL DISTRIBUT ION OF AMMO
N I A  ON JUPITER 
THE ASTROPHYSICAL JOURNAL VOL , 235, 285-293 
( 1980) 

HACY , W , JR ,  t TRAFTON , L ,  < INST , FOR ASTRONO
MY ,  UNIV,  OF HAWAI I ,  HONOLULU, HI  96822 > :  
THE DISTRIBUTION OF SODIUM I N  IO ' S CLOU D :  
IMPLICATIONS 
I CARUS VOL , 4 1 ,  1 3 1 - 1 4 1  ( 1 98 0 >  

NANDEVILLE , J , -C ,  t GEAKE , J , E ,  t OOLLFUS , A ,  
CERT/DERTS, TOULOUSE, FRANCE > :  REFLECTANCE 
POLARIMETRY OF CALLISTO ANO THE EVOLUTI ON OF 
THE GALILEAN SATELLI TES 
I CARUS VOL , 4 1 , 343-355 ( 1980>  

NENIETTI , J , D ,  ♦ GURNETT , D , A ,  < DEPT , 
S ICS ,  WESTERN ILLINOIS  UNIV , , MACOMB ,  
> :  WHISTLER PROPAGATION IN  THE  JOVIAN 
TOSPHERE 

OF PHY
I L  6 1455 

MAGNE-

GEOPHYSICAL RESEARCH LETTERS VOL , 
C 1 980)  

7,  -49-52 

NORRISON , D ,  THE SATEL L I TES  OF JUPITERf 
ABSTRACTS 
I AU COLLOQUIUM N O ,  57, KAILUA-KONA, HAWA I I ,  
HAY 13- 16 ,  1980 , P P  63 ( 1980 ) 
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NEIDHOFER , J .  t MORRIS , D ,  + W ILSON , W , ( 
HAX-PLANCK-INSTI TUT FUR RADIOASTRONOMIE • AUF 
DEM HUGEL 69 , D-5300 BONN 1 ,  FRO > :  
OBSERVATIONS OF THE JOVIAN RADIATION AT 1 1  AND 
18 CM WAVELENGTH 
ASTRONOMY AND AS fROPHYSlCS VOL, 83,  297-302 
( 1980) 

NEUBAUER , F , M ,  < l NST ITUT FUER GEOPHY S I K ,  TECH
N I SCHE UNIVERSITAT BRAUNSCHW l l G ,  3300 BRAUN
SCHWEIG ,  FEDERAL REPUBLI C  OF GERMANY l l  
NONLINEAR STANDING ALFVEN WAVE CURRENl SYSTEM 
AT  I O :  THEORY 
JOURNAL OF GEOPHYSICAL RESEARCH VOL . 85,  
1 1 7 1 - 1 178 < 1980)  

ND AUTHOR C I TED JUPI TER ' S  BIGGEST MOON 
SPACEFLIGHT VOL , 22 ,  72-76 ( 1980 ) 

NO AUTHOR C I TED ANOTHER MOONJ JUPI TER ' S  1 5TH 
SCIENCE NEWS VOL , 1 1 7 ,  295 ( 1980 ) 

NORTHRDP , T , G ,  t SCHARDT , A , W , ( LAB , FDR HIGH 
ENERGY ASTROPHYSICS,  NASA/GODDARD SPACE FLIGHT 
CENTER, GREENBELT , MD 20771 l l  INSTABILITY OF 
EQUATORIAL PROTONS IN  JUPi fER ' S  
MID-MAGNETOSPHERE 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85 ,  
25-32 ( 1980)  

RICHARDSON , J , D ,  t S ISCOE ; G , L ,  + BAGENAL , F , t 
SULLIVAN , J , D ,  ( DEP T ,  OF ATMOSPHERIC SCI 
ENCES, UNIV,  OF CALIFORN I A ,  LOS ANGELES, CA 
90024 ) !  T IME DEPENDENT PLASMA INJECT ION BY 
IO 
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ,  37-40 
( 1980)  

SANDEL , B , R ,  + BROAOFOOT , A , L ,  t STROBEL , D , F ,  ( 
SPACE SCIENCES INST , ,  UNl V ,  OF SOUTHERN CALI
FORNIA TUCSON LABS , ,  TUCSON ,  AZ 857 1 3  l :  

D ISCOVERY OF A LONGITUDINAL ASYMMETRY I N  THE H 

LYHAN-ALPHA BRIGHTNESS OF JUPITER 
GEOPHYSICAL RESEARCH LETTERS VOL , 7,  5-8 
( 1 980)  

SCHWARTZENBURG , D ,  THE GREAT RED SPOT 
ASTRONOMY VOL , 8 < 7 >  6-13 < 1980)  

S INTON , W , M ,  < INST , FOR ASTRONOMY ,  UNI V ,  OF 
HAWA I I ,  HONOLULU, H� ) l  I O ' S  5 MICRON VARIA
B I L I TY 
THE ASTROPHYSICAL JOURNAL VOL , 235, L49-LS1 
< 1980 ) 

S ISCOE , G , L ,  ♦ CROOKER , N , U ,  t BELCHER , J , W ,  ( 
DEP T ,  OF ATMOSPHERIC SCIENCE S ,  UNI V ,  OF CAL
I FORNI A ,  LOS ANGELES ,  CA 90024 > :  SUNWARO 
FLOW IN JUP ITER ' S  MAGNETOSHEATA 
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ,  25-28 
( 1980)  

SMITH , E , J ,  ♦ GULK I S , S ,  < EARTH AND SPACE SCI
ENCES DIV , ,  JET PROPULSION LAB , ,  CALIFORNI A  
I NST , OF TECH , ,  PASADENA, C A  9 1 1 03 > :  THE 
MAGNET I C  FIELD  OF JUPITERt A COMPARISON OF 
RADIO ASTRONOMY AND SPACECRAFT OBSERVATIONS 
ANNUAL REVIEW OF EARTH ANO PLANETARY SCIENCES 
VOL , 7 ,  385-4 15  < 1979>  

VDOVITCHENKO , V , D ,  ( ACADEMY OF SCIENCES , KASSR , 
I NS T ,  OF ASTROPHYSICS,  ALMA ATA ,  KASSR , USSR 
) t  ( RS >  SPECTROPHOTOMETRY OF JUPITER AT LAMB
DA LAMBDA 0 , 6-1 , 1  M ICRONS - BRIGHTNESS DISTRI
BUTION AND THE  OPTICAL PARAMETERS OF THE  AT
MOSPHERE FOR JOVIAN TROPICAL ANO TEMPERATE 
BELTS 
ASTRONOHICHESKI I  ZHURNAL VOL , 56 ( 1 )  1 1 8- 1 25 
( 1979)  
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WEST , R , A ,  t TOHASKO , M , G ,  LAB,  FOR ATMOS-
PHERI C  AND SPACE PHYSlCB AND DEP T ,  OF 
ASTRO-GEOPHYSICS,  UNIV ,  OF COLORADO, BOULDlR , 
CO 80309 J :  SPAT IALLY RESOLVED ME THANE BAND 
PHOTOMETRY OF JUPI TER:  1 1 1 ,  CLOUD V�R l I CAL 
STRUCTURES FOR SEVERAL AXISYMMETRIC  BANJ� AND 
THE GREAT RED SPOT 
ICARUS VOL , 4 1 ,  278-292 < 1 980)  

W IESEL , W ,  ( PEPT , OF AERONAUT ICS AND ASTRONAU 
T I CS ,  A I R  FORC� INST , 0� TECH , ,  
WRIGHT-PATTERSON AFB ,  OHIO 45433 > :  ORBlTAL 
AND SOLAR RESONANCL IN THE JOVIAN MUON SYSTEH 
CELESTIAL MECHANI CS VUL , 2 1 ,  265-� ?9 < 1VBO ) 

ZHELEZNYAKOV , V , V , t SHAPOSHNIKUV , V , � .  ! Nil ,  
OF APPLIED PHYSICS,  ACADEMY OF SCIENCES OF THE 
USSR , GOR ' K I I , USSR J :  ORIGIN  OF ' MODULATION 
L INES' IN THE DYNAMI C  SPECTRUM OP JOVI AN DE
CAMETER RADIO EhISSJON 
SOVIET ASTRONOMY VUL , �3 ,  588-595 ( 1 980) 

MARS 

BORDERI ES , N ,  ( CNES, GROUP� D� RECHERCHES DE 
GEODESIE SPAT l ALE,  1 8 ,  AVl NUE EOOUARD BEL I N ,  
F-31 055 TOULOUSE CEDE X ,  FRANCE 1 :  TH�ORY ur 
MARS ROTATION 1N EULER ANGLES 
ASTRONOMY ANO ASTROPHYSICS VOL , 82 ,  129 1 4 1  
( 1980) 

BORDERIES, N ,  + BALM I NO , G ,  t CASTEL , L , + HOY" 
NOT , B ,  ( GROUPE DE RECHERCHES DE GEODES I E  
SPATI ALE ,  CENTRE NATI ONAL D ' ETUDES SPAl IALES, 
TOULOUSE, FRANCE > :  STUDY OF MARS DYNAMICS 
FROM LANDER rRACKING DATA ANALYSIS 
THE MOON AND THE PLANETS VOL , 22 , 1 9 1 - ,00 
( 1980 ) 

BURNS , R , G ,  ( DEP T ,  O F  EARTH ANO PLANETARY SCI 
ENCES , H I T ,  CAMBRI DG E ,  HA 02139 > :  DOES FER
OXYHYTE OCCUR ON THE SURFACE OF MARS� 
NATURE VOL , 285, 647 ( 1980)  

CARR , M , H ,  U , S , GEOLOGICAL SURVE Y ,  MENLO 
PARK, CA 9402S > :  THE MORPHOLOGY OF THE MAR
T I AN SURFACE 
SPACE SCIENCE REVIEWS VOL , 25, 231 -284 ( 1980 ) 

CAZENAVE , A ,  t DOBROVOLSKI S , A , R ,  + LAGO , B ,  
GROUPE DE RECHERCHES OE GEODESIE SPAT IALE , 
CENTRE NATIONAL D ' ETUDES SPATIALES, 1 8 ,  AVENUE 
EDOUARD SEL I N ,  31 055 TOULOUSE CEDE X ,  PRANCE 1 :  
EVOLUTION OF THE I NCLINATION  OF PHOBOS 
NATURE VOL . 284 , 430-431 ( 1980 ) 

CESS , R , D ,  t RAMANATHA N , V ,  t OWEN , T ,  THE MAR
T I AN PALEOCLIHATE AND ENHANCED ATMOSPHE R I C  
CARBON D I O X I D E  
I CARUS VOL, 4 1 ,  159· 165 < 1 9801  

C I NTALA , H , J , + HOUGINIS-HARK , P , J ,  < DEP T ,  OP 
GEOLOGICAL SCIENCES , BROWN UNIV , ,  PROVI DENCE, 
RI 02912  > :  MARTI AN FRESH CRATER DEPTHS: 
HORE EVIDENCE FOR SUBSURFACE VOLAT ILES1 
GEOPHYSICAL RESEARCH LETTERS VOL, 7 ,  329·332 
( 1 9 8 0 )  

CORADIN I , H ,  t FULCHIGNON I , H ,  
LABORATOR I O  D I  ASTROFISICA  
D I  PLANETOLOGI A ,  ROHA, I TALY 
T R I C  CURVE OF NARS 

t VISICCH I O , P ,  ( 
SPAZlALE , REPARTO 
> :  THE HYPSOME-

THE HOON AND THE PLANETS VOL , 
( 1980 ) 

22 ,  201-210  
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EGAN , W , G ,  + F ISCHBE I N , W , L ,  t SHITH , L , L ,  t 
H ILGEMAN , T ,  < RESEARCH DEPT , ,  GRUMMAN AEROS-
PACE CORP , ,  BETHPAGE , NY 1 1 7 1 4  ) : 
HIGH-RESOLUT ION MARTI AN ATMOSPHERE MODEL I NG 
ICARUS VOL, -41 , 166- 1 7 4  ( 1980 ) 

EZERSKI I , V , I ,  
MAHNITSK I I , V , I ,  
COMPARISON W I T H  
G Y  
COSMIC RESEARCH 

+ KRUPEN l O , N , N ,  t 
HAP OF MARTI AN SOIL DENSITY :  

ALBEDO,  TOPOGRAPHY, AND  GEOLO· 

VOL , 1 7 ,  501 -508 < 1980 1 

FENCHAK, V , A ,  ( CRIMEAN ASTROPHYSICAL OBSERVATO� 
RY l :  MULTICOLOR TELEVISION PHOTOMETRY OF 
CLOUD FORMA T I ONS ON MARS DURING THE B IRTH AND 
DEVELOPMENT OF THE 1 9 7 1  GLOBAL DUST STORM 
SOLAR SYSTEM RESEARCH VOL , 13, 1 1 8- 1 2 2  ( 19801  

HESS , S , L ,  t RYAN , J , A ,  + T I LLHAN , J , E ,  � 
HENRY , R , H ,  t LEOVY , C , B ,  ( DEF T ,  OF M INERAL
OGY , FLORI DA STATE UNIV , , TALLAHASSEE, FL 
32306 > :  THE ANNUAL CYCLE OP PRESSURE ON HARS 
KEASURED BY VIKING LANDERS 1 AND 2 
GEOPHYSICAL RESEARCH LETTERS VOL , 7 ,  197-200 
( 1980 ) 

HUNT , G , E ,  + HI TCHELL , E , A ,  + PETERFREUND , A , R ,  
C LAB,  FOR PLANETARY ATMOSPHERES , DEPT , OP 
PHYSICS AND ASTRONOH Y ,  UNIVERSITY COLLEGE LON
DON , LONDON WCIE 681 ,  ENGLAND ) :  THE OPACI T Y  
O F  SOME LOCAL HART I AN OUST STORMS OBSERVED BY 
THE VIKING  IRTM 
ICARUS VOL , 4 1 ,  389-399 < 1 980) 

KAHN , R ,  CASENOTES FROM VIKING  
SC IENCE BO VOL , 1 ( 3 )  84-88  ( 1980 ) 

KENNER , R , D ,  + OGRYZLO , E , A ,  + TURLEY , S ,  
DEPT , O F  CHEMISTRY, UNI V ,  O F  BRIT I SH COLUH· 
B I A ,  VANCOUVER, V6T lWS,  CANADA > :  ON  THE EX
C I TATION  OP THE NIGHT AI RGLOW ON EART H ,  VENUS 
AND HARS 
JOURNAL OF PHOTOCHEMISTRY VOL , 1 0 ,  199-204 
( 1979 ) 

LOPES , R , M , C ,  + GUEST , J , E ,  t W ILSON , C . J ,  
UN I V .  O F  LONDON OBSERVATORY , LONDON , ENGLAND 
> :  OR IG IN  OP THE OLYMPUS KONS AUREOLE AND 
PERIKETER SCARP 
THE KOON AND THE PLANETS VOL , 22 ,  221-234 
( 1980)  

KASSON , P ,  ( LABORATOIRE DE GEOLOGIE DYNAKIQUE 
I NTERNE, UNIVERSITE PARIS-SUD , ORSA Y ,  FRANCE 
> :  CONTRIBUT I ON TO THE STRUCTURAL I NTERPRETA
T I O N  OF THE VALLES HARINERlS-NOCT I S  LABY
RINTHUS-CLARI TAS FOSSAE REGIONS OF MARS 
THE HOON AND THE PLANETS VOL , 22, 2 1 1 -219 
( 1 980)  

HONCRIEF , F . J ,  NASA A IRPLANE DESIGNED TO CARRY 
THREE RADARS ABOVE HARS 
MICROWAVES VOL , 1 8 ( 3 � 1 7 - 1 8  ( 1979)  

HORIYAHA , S ,  t IWASH I HA , T ,  ( PHYSICAL SCIENCE 
LABS , ,  N I HON UNIV, AT  NARASHINO PUNABASHI , 
C H I BA 274 , JAPAN 1 :  A SPECTRAL HODEL OF THE 
ATMOSPHERI C  GENERAL C IRCULATION OF MARS: A 
NUMERICAL EXPERIMENT I NCLUDING THE EFFECTS OP 
THE SUSPENDED DUST AND THE TOPOGRAPHY 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , BS ,  
2847-2860 ( 1980 ) 
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PROJECT STATUS FOR VENUS ORBITING 
IMAGING RADAR (VOIR) 

We are j ust winding up the 
Phase B (considerations of alterna
tive designs)  spacecraft and Radar 
System studies and preparing the Re
quest for Proposals to go to indus
try for the Full-Scale Development . 
The RFPs will be released sometime 
in November with FSD contractor se
lection in May or June . We are 
still assuming a proj ect start in 
October, 198 1 .  

October 1 ,  1 980 

Additional Science investiga
tions were announced on July 16 and 
the Proj ect and Contractors are 
evaluating the effect of the added 
experiments on the spacecraft de
sign . Also, additional Co-Investi
gators were added to the SAR inves
tigation Group for Altimetry. The 
following experiments now comprise 
the tentative payload for VOIR:  

Experiment 

Imaging 
Gravity 

Principal Investigator 

G .  Pettengill 

Objectives 

SAR IMAg� of planet 
Determine gravity field 

Microwave Radiometer 
M .  Lefebvre, w. Sj ogren 
M.  Janssen Map thermal emiss ion, 50 km 

to surface 
Airglow Photometer c .  Barth 

Langmuir Probe L.  Brace 

Retarding Potential R. Heelis 
Analyzer 

Mass Spectrome ter N .  Spencer 

SEAS.AT ATLAS 

SEAS.AT was an experimental 
oceanographic satellite launched in 
June, 1978, carrying a synthetic 
aperture radar similar to the one 
being des igned for VOIR. It worked 
extremely well but unfortunately a 
massive short circuit ended SEASAT ' s  
career after only a few months . 

Thermosphere circulation of 
N + 0 

Ionosphere structure and 
dynamics 

I on @pecies density, tempera
ture, velocity 

Neutral particle flow, tem
perature 

Unfortunate for oceanographers, that 
is  -- it turned out to be a boon for 
geologists because with no new data 
coming in the optical and digital pro
cessors were able to sharpen their tech
niques on the sizable pile of inland 
target data that had accumulated . 
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The result has been a striking 
demonstration of the ability of  ima
ging radar to produce interpretable 
pictures of  terrain at high resolu
tion (no mean feat since SEASAT ' s  
viewing geometry was optimized for 
oceanography and is not necessarily 
the best for geology . )  Now the Ra
dar Remote Sensing Team at JPL is 
putting together an atlas of 40 to 
50 selected SEASAT images of a vari
ety of geologic sites for distribu
tion to the scientific community. 
These will be high quality reproduc
tions and each image will be accom
panied by a LANDSAT frame or map of  
the same area and a description of 
the site . 

To whet your appetite here are 
two examples of the type of picture 
that will appear in the atlas . The 
first is an image of Mt . Shasta and 
the Medicine Lake Highland region 
in northern California taken during 
SEASAT ' s  first radar imaging attempt, 
July 4, 1978 . Because of  the radar 
imaging geometry the picture is equi
valent to an oblique photograph taken 
at 70 degrees off vertical with a so
lar elevation of 70 degrees (the pic
ture was actually obtained an hour 
before sunrise -- remember radar 
provides its own illumination ) . The 
other is south-central Pennsylvania 
showing the Appalachian Mountains, 
Susquehanna River and Harrisburg 
(bright area by the river) . Cities 
usually show up bright on radar im
ages because they are full of  corner 
reflectors . The arrow to the east 
of Harrisburg near the corner of the 
picture points to Three Mile Island . 
Both these images cover an area about 
100 x 100 km square and are repro
duced at a resolution of  100 meters, 
approximately the same as the VOIR 
high resolution mode . The atlas 
should be available by late Fall .  
Watch the V-gram for further news . 
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SHUTTLE IMAGING RADAR 

Although SEASAT has given us an 
impressive display of  the capabilities 
o f  spaceborne imaging radars, it was 
certainly not designed nor optimized 
for geologic applications . Since many 
photogeologists have little or no ex
perience with radar images it would 
be nice if a geology-oriented radar 
flew in Earth orbit first, so that pic
tures of  familiar areas could be studied 
before data is received from VOIR. Such 
a mission exists . 

It ' s  called the Shuttle Imaging 
Radar experiment, or SIR-A .  Scheduled 
to go on the second Shuttle orbital 
flight, the scientific obj ective is 
"to evaluate the potential of space
borne radars as a tool for geologic 
mapping" .  The SIR-A program is 
managed by the NASA Office of Space 
and Terrestrial Applications, and al
though it is basically an Earth studies 
effort the instrument design is quite 
similar to the proposed VOIR imager 
(the operating wavelength and viewing 
geometries are almost identical) . 

The principal investigator for the 
SIR-A experiment is Dr.  Charles Elachi 
of  JPL, and he is j oined by 8 other 
scientists including one each from 
Europe and South America and several 
VOIR imaging team members . The second 
Shuttle flight is scheduled to stay in 
a 270 km 40 . 5  degree inclination orbit 
for 5 days during which the radar will 
image an area of  about 10 million square 
kilometers, or about 2% of  the Earth ' s  
surface . The experiment team has care
fully selected a number of target sites 
for the imager and is now in the process 
of collecting ground truth {geologic 
mapping, airborne radar and photographic 
imagery and other geologic information) 
for each of  the areas . 

(Continued on page 5 . )  



V-gram page 3 

Mt . Shasta and the Medicine Lake Highland region in northern Cali fornia 
taken during SEASAT ' s  first radar imaging attempt, July 4, 1978 . 
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S outh-central Pennsylvania showing the Appalachian Mountains, Susquehanna 

River and Harrisburg {bright area by the river) . 
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RADAR GEOLOGY BIBLIOGRAPHY 

In the last V-gram we promised 
to bring you a bibliography of titles 
on radar mapping of planetary sur
faces . It turns out that there ' s  
such an extensive literature on this 
subj ect that the list is too long 
to include here. Fortunately, the 
titles and abstracts of  papers hav
ing to do with geologic studies of  
the Earth have been put together 
into a small book titled "Bibliog
raphy of Geologic Studies Using 
Imaging Radar" by JPL ' s  Len Bryan . 
The list seems to include everything 
from cave man days (early 60 ' s  in 
the radar business ) up to 1979 .  

If  you ' d  like a copy drop a 
card to Mike Kobrick (JPL, Mail 
Stop 183-701, 4800 Oak Grove Dr . ,  
Pasadena CA 91103)  and ask for JPL 
Publication 79-53 .  You may be  sur
prised at the volume of  geologic re
search that ' s  been done using high 
resolution radar images -- the kind 
that will be available from Venus 
when VOIR flies . A future V-gram 
will include a bibliography covering 
titles not included in Len ' s  book ; 
radar studies of  extra-terrestrial 
targets and geologic papers from 
1979-present. 

SHUTTLE IMAGING RADAR (cont .  from 
page 2 )  

Although i t  is designed for 
Earth studies, the first flight of 
the SIR-A instrument ( subsequent 
missions are on the drawing boards ) 
will provide a valuable service to 
space science by giving us a look 
at volcanoes,  faults ,  and a whole 
array of other familiar geologic 
phenomena through orbital radar 
eyes,  where we can go out and look 
at the target up close if we wish 
( or at least look at a LANDSAT pie-
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ture ) .  This basis for comparison 
will be priceless when we get the 
first images from VOIR, where the 
areas of interest are somewhat less 
accessible . 

ADDITIONAL RECENT VOIR BIBLIOGRAPHY 

"Venus Revealed" in Sky and 
Telescope, Sept . 1980, pp . 185-187 . 

"Map of Venus leads to its 
geology 11

, Geotimes, V.  2 5 ,  No . 8, 
Aug. 1980, pp. 18-20.  

" Resolution and Coverage : Keys 
to Planetary Studies " ,  43 pages, 
630-10.  Available from Mike Kobrick 
at JPL. 

VOIR BUTTON/STICKER AVAILABILITY 

VOIR buttons and stickers are 
available from Jim Head ' s  office at 
Brown University. The sticker, which 
measures 3 1/2 11 in diameter, is blue, 
black, gold and white, with a picture 
of  Venus encircled by 11VOIR 11 in gold 
letters and "Venus Orbiting Imaging 
Radar" printed around the edge in 
black . The blue button is l 1/2 " �  
with "VOIR" in white letters in the 
center. 

Send a stamped, self-addressed 
envelope to : 

J .  W.  Head, III 
Box 1846 
Dept . Geological Sciences 
Brown University 
Providence, RI 02912 

if you wish a button and/or sticker. 

1 
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RADAR IMAGES OF MOUNT ST . HELENS 

A NASA aircraft equipped with Goodyear Aerospace Corporation Arizona 
Division modified AN/APO 102-A radar flew over the Mount St .  Helens volcano . 
area to image changes in the terrain caused by recent eruptions . 

Imagery shot during the flight (see opposite page ) ,  flown at 6 0, 000 
feet in overcast weather conditions, shows Spirit Lake filled with debris 
and a new lake forming in the same way that Spirit Lake formed years ago . 
That is,  a volcanic eruption plugs up the water exit and forces the water 
from mountain creeks to gather in the canyon until it ' s  high enough to flow 
into the river once again . 

The crater, which is about two miles wide from rim to rim, is without 
its north side -- blown out in the large explosion of May 18 . 

GACA ' s  Milt Hoover, who worked with NASA on the imaging proj ect, esti
mates that the newly forming lake is already more than a half mile long . At 
the time the imaging flight was flown, water had been forming in the canyon 
from May 18 to July 7 .  Hoover believes the new lake "promises to be a sub
stantial one . "  

The plug at the bottom of  the crater was blasted out on July 22,  15  
days after this imagery was shot, in  three pulsating eruptions . A large 
glowing pit was left in this place . 

SPACEBORNE IMAGING RADAR: GEOLOGIC AND OCEANOGRAPHIC APPLICATIONS 

An excellent article on spaceborne imaging radar recently appeared in 
Science magazine (Volume 209, p .  1073-1082, S eptember 5, 1980) . Reprints 
of  the paper can be obtained from the author, Dr . Charles Elachi, head of 
the Radar Remote Sensing Group in the Earth and Space Sciences Division, 
Jet Propulsion Laboratory, Pasadena, CA 91103. 

The following paragraphs are drawn from the conclusions of  the paper :  

The Seasat SAR has provided large-scale radar images of land and ocean 
surfaces for the first time . A preliminary analysis of the data indicates 
that spaceborne imaging radar will improve our capability to assess earth 
resources and monitor the ocean surface . It  is  expected that the radar 
sensor will add new types of information that will complement the geologic 
information presently being collected by optical and infrared sensors and 
by other conventional mapping techniques . The radar sensor is unique be
cause it is capable of monitoring the ocean surface without environmental 
limitations . Much more work is needed to understand the geophysical infor
mation in the radar signature of different surfaces and to determine the 
optimum sensor characteristics ( observation geometry, spectral coverage, 
polarization) for specific applications . The Space Shuttle is expected to 
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be an appropriate platform for conducting such research, and experiments are 
being planned for the early 1980 ' s  that will use Shuttle imaging radar . 

As  with optical sensor data, the identification of different geologic 
units (and possibly ocean surface features )  is more successful when multi
spectral observations are made . The L-band (wavelength about 25 cm) radar 
sensors, such as the one on Seasat, are most sensitive to roughness in the 
range from 2 . 5  to 25  cm. With the addition of an X-band (wavelength about 
3 cm) ,  for example, the range of  roughness sensitivity can probably be ex
panded to 0 . 3  to 3 cm, thus improving the discrimination capability. The 
development of  a multi-spectral spaceborne radar system is expected to take 
place in the next few years . 

Orbital radar will also allow us to develop a data base for the inter
pretation of images to be obtained from planetary missions . For Venus , and 
possibly Titan, radar will be the only means of  mapping the plane t ' s  surface 
through the continuous and complete cloud cover . 

Because of the complex nature of SAR ' s  on orbital platforms, the success
ful development of the Seasat SAR was a key technical advancement. Maj or 
technological developments are still needed before multispectral orbiting 
SAR sensors can become operational, particularly in the area of digital, 
real-time processing . Because the radar sensor basically provides a Doppler 
time-delay history of each point target, thousands of computational opera
tions are required to generate a single image element. This processing 
requirement, combined with the desire to have large swath mapping with 
high resolution, requires extremely fast processing hardware which is just 
at the limit of present-day technology. 

NASA-JSC 




