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With the help of national television (PBS) thousands 
of pioneers arrived at the legendary world of Saturn 
on SATURday, September 1, 1979. We reached our des­
tination after a 2 billion mile journey aboard the 
spacecraft Pioneer 11. Even though the spacecraft 
reached speeds in excess of 100,000 miles/hr. (55 
times the speed of a rifle bullet), the journey 
lasted over six years. Pioneer is an amazing machine 
whose total weight is less than 600 lbs. and whose 
length is only nine feet. Eleven onboard experiments 
consume as much power as a 25-watt light bulb; total 

spacecraft power requires about 100 watts. 

The Pioneer 11 trajectory permitted the first measurements of light trans­
mitted through Saturn's rings. Using a gravitational assist from Jupiter, 
Pioneer was hurled one billion miles above the plane of the ecliptic, 
across the solar system where it traversed the plane of Saturn's rings. 
Although this ring plane crossing took less than one second, it was the 
most dramatic moment of the mission. Some earthbased observations had 
indicated that there was debris outside the "A" ring. Size of the debris 
particles was an important unknown. If they were large boulders, they 
would be far apart and Pioneer would probably not encounter one. The most 
dangerous sized particles were thought to be around one mm. Even particles 
this small would destroy the spacecraft which was traveling at 50,000 mph. 

Remember when you were first told that the starlight 
you were seeing could have come from a star 
which was no longer there. Well, for 86 
minutes on Saturday, scientists monitored 
telemetry from a spacecraft that might 
already have been destroyed, since it 
takes that long for data traveling 
at the speed of light to reach the 
Earth from Saturn. 
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Mission controllers and observers breathed 
a sigh of relief; smiles and handclaps - I 

.. 

I ' 
l 

greeted the news that Pioneer 11 had 
survived the most dangerous moment of 
the mission. The way was now clear for 

I I· 

the two Voyagers which will arrive at 
Saturn in November 1980 and August 1981. 
Dr. John Wolfe, Pioneer Project Scientist, 
remarked: "Come on Voyagers. The 
rings are fine!". 

Data from the spacecraft are initi­
ally received at one of the 210' 
antennas located at Goldstone, Madrid, 
and Australia. The antenna spacing 
permits 24 hour data reception. 
Data are then relayed via satellite 
to JPL and NASA/Ames. Preliminary 
examination of the images revealed a 
dark polar region with a bright zone 
immediately below it. Dr. Tom Gehrels, 
Imaging Principal Investigator, detected 
four ·faint zones and belts in the north 
temperate region and a bright equatorial 
zone. Some scalloping features (similar to 
Jupiter's) were also seen. Dr. Gehrels in­
dicated that low contrast features were some­
what surprising, but explained that there was 
probably a high altitude ammonia haze which 
was masking the features. Next year's Voya­
gers should be able to improve on feature 
definition since they can register 256 grey 
levels in comparison to Pioneer's 64 levels. 
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First look at Saturn's ring system resulted in the discovery of the 
"F" ring, just outside the "A" ring, indicated that Cassini's and Enke's 
divisions may have more debris in them than previously thought, and proved 
the existence of a gap between the "B" and "C" rings. In addition, the 
imaging system detected a possible new satellite of Saturn. 

In addition to providing photographs, the 
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experiments were designed to 
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study the solar wind, Saturn's 
ring structure, temperature, den­
sity, magnetic field, and 
satellites. Information acquired 
during preliminary investigation 
of the data included the detec­
tion of Saturn's magnetic field 
which in contrast to Jupiter's 
magnetic field is not tilted with 
respect to its spin axis. Data 
from the analysis of the other 
experiments is just beginning. l. 

I I I 

I■ _I 

\ 
SOUTH TEMPERATE BEU 

SOUTH SOUfH TEMPERATE B{LJ 

.. - - -

more➔ see page 3 

I 

-

I I 
I ... 

l
l 

,1 I 
11 

~I 

a •• • •, l 1f. ,., ■ I 
. .., 

~ 111•r I - ... • 

' - -. - -\-. I ~ -~· - -
' • ._,,,,. • -
I • - • .. I - - r - ~~:-3 
I I 

. . ' 
.. • ! 

I • -...1_ 

~ 
·J 

' 
•• .. 

7 
,. -" r 

• • 

I~ ~ r ■ I 

I 

~ 
I • l= ,- '' 

I 

• I 

• • • -4 
·- • ,1 !/ 

• 
.. 

I I 
~ 

• .. A 
It,. 

.... . 

~-
• - 48 HOURS I 

"t .. .. 
• • 

' 
• l •• ._ ,. 

L 

~ 
■ - .. -· I • II • 

I .,.... JI - .. 1-- ~, I ..JI 'I.: I. 
I 

~ 
. .. . . - .. • -
(_. • ... -

•• 
. ■ 

I • 

II I 
.. 

• • - • I 
I - - , - - - .... I -- -■ ■ -,_ .. • 

NORTH t OLAR REGION L • • ....... 
'II - • .I I•~' 

.. ~ ... - - • - " .... . . • 
' 

.. , . • I -
• ., ,'N. . n .•,•P• • • • • d, • •;~: ':'., ;< • 

I -CASSIN I D IV1$10N I - 4·~--r • ·4 
-~ 

I .. I 

1 I 

■ ... • ■ - ... -- ■ - --- -- _., -..;..:!. • - - -



■ 

I 

I 

I 

I 

I 

LPIB No. 20 Page 3 

EXHIBITS OF GEOLOGIC INTEREST IN THE D.C. AREA I • 
Visitors to the Washington, D.C. area this fall can attend two major 
exhibits of geologic interest. An exhibit reflecting the history of 
exploration and mapping of the United States from the early surveys of 
the western frontier to examples of modern space-age mapping will be 
on public display from June 20 to October 15, in the National Archives 
building, Pennsylvania Avenue and 8th Street NW, Washington, o.c. 

The exhibit, consisting of panels, photos, original documents, 
paintings, and maps, is a cooperative effort by the National Archives 
and the U.S. Geological Survey. Titled "National Treasures: Land, 
Water, Minerals," the exhibit documents the origin of the USGS and its 
mission to collect and disseminate earth science information for the 
wise use of the land and its resources. 

In another display at Smithsonian's National Museum of Natural 
History, from September 15 to November 11, more than 40 original works 
of geologic art by William Henry Holmes (1846-193 3) , considered the 
finest scientific landscapes of the American West drawn during the 
19th century, will be on public display. Holmes' wash drawings, water 
colors, and pencil sketches, many published as woodcuts or 
lithographs, were important supplements to photographs by William 
Henry Jackson and other photographers of the territorial surveys of 
about 100 years ago in increasing the nation's awareness of the nature 
and beauty of the vast American West. 

I 

I 

-.■ 
I 

The display of geological panoramas, to occupy about 100 feet of 
discontinuous wall space in the second floor balcony of the Museum's 
Rotunda, is a cooperative effort by Smithsonian and the ,, -
U.S. Geological Survey. 

The two exhibits are in recognition of the centennial year of the 
U.S. Geological Survey which was founded March 3, 1879. 

PIONEER SATURN ENCOUNTER {continued) 
I 

The only major disappointment of the mission so far has been the 
of data from the Infrared Radiometer during its scan of Titan. 
Valuable information regarding Titan's possible life supporting 
environment will have to wait the Voyager encounters. 

Pioneer has extended our knowledge of that point of light in the sky 

-

we call Saturn. It will continue reporting to us through the late 1980's 
on its way out of our solar system. Although a point will come when 
we will not be able to receive its signals, the thoughts and hopes of 
thousands of space pioneers will be with Pioneer 11 as it travels through 
our solar system and perhaps .. . •  beyond. 

by ..• Ron Weber, LPI Photo/Carto Data 
Manager who was on the soene at 
Ames for t�e Pioneer 11 encounter-
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... _I LPI TOPICAL CONFERENCES AND WORKSHOPS • 
The Institute facilitates communication within the scientific 
cornmunlty by organizing meetings and publications in response to 
requests from that community. These meetings are intended to 
assist in the exchange of information and ideas among investigators 
with problems in common and to promote imaginative interactions 
resulting in new collaborative and interdisciplinary approaches to 
lunar, planetary and comparative planetological research problems. 

, 

,. 
■ - -

I 
I I 

Topical Conferences and workshops generally are held at the 
Institute, although they may be held elsewhere in special 
circumstances. Attendance at informal Workshops is limited to 
about 30 people, which is the maximum number that can be expected 
to work together and to produce results in real time. The 
Institute can accommodate some 100 participants in Topical 
Conferences, which usually are structured around a core of invited 
participants who are chosen to provide a proper balance of the 
disciplines which should be involved in the subject under 
discussion. Each meeting is expected to provide conclusions 
concerning current state-of-the-art in the topical area, 
identification of fruitful new avenues of approach, and 
recommendations for future efforts or courses of action. 
Proceedings of Workshops usually are released informally, while 
those of Topical Conferences are published in appropriate journals 
or as books. 

r 

I •• 1 I 

I . -■ 

Members of the community who would like to convene a Workshop or 
Topical Conference should send a brief written proposal to the 
Symposia Office. Proposals should include the scientific rationale 
behind the meeting as well as a tentative list of organizers and 
attendees. When the topic is appropriate, the Institute welcomes 
co-sponsorship of its meetings by other organizations. Informal 
inquiries should be addressed to Dr. Russell Merrill at the LPI, 
( 713/ 486-2166) • 

'I' L _J 
MUTCH NAMED NEW NASA SCIENCE CHIEF --

--
. -

7 r 

J 

-
On July 1, Dr. Thomas A. Mutch of Brown University in Providence, --,. RI, became the new NASA Associate Administrator for Space Science, 
replacing Noel w. Hinners, who resigned March 31 after holding the 
post for five years. Mutch has been a major contributor to  NASA 
science programs since 1969, when he became a member of the Lunar 
Science Review Board. He was also leader of the Viking Mars project's 
lander imaging team. Mutch's new job will involve coordinating the 
planning of future planetary missions and other space-science 
activities such as ground-based research. 
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I 
GALILEO PROJECT UP-DATE ■ I 
Plans for the Galileo Project are proceeding on schedule even though 
some problems in scheduling may result from the problems occuring with 
the Space Shuttle. Delays in the Shuttle may cause the Galileo 
mission to be set back to 1984 and it may be necessary to split the 

� launch into two parts, one to orbit Jupiter and the second to drop a 
probe into the giant planet's turbulent atmosphere. 

The original plan of using Space Shuttle as a launch platform for 
Galileo, placing the spacecraft in earth orbit where it would blast 
off to Jupiter using a solid-fuel rocket engine called the Inertial 
Upper Stage (IUS) which Boeing Co. is developing, is still the 
baseline plan for the mission but other launch options have been 
studied. Another option under study would use the liquid-fueled 
Centaur in place of the IUS. 

I 
I 
, 

■ ■ 

In April, Galileo managers and scientists reviewed the voyager 1 
spacecraft hardware to assess whether any changes to the Galileo 
design should be made based on the experience gained on the Voyager 
mission. It was decided that no changes in the hardware designs for 
the Galileo systems were needed. In September, the Voyager science 
instrument packages and results will be reviewed by Galileo team 
members to determine if any changes are needed in the science plan. 

Nearly all the subsystem contracts have been let and the Project is 
nearing its peak period of employment and expenditures. 

LUNAR HIGHLANDS PROJECT 

The Lunar and Planetary Sample Team (LAPST) has initiated a project to 
synthesize and expand what has been learned about the Lunar Highlands. 
Although a large amount of data have been collected on samples of the 
Lunar Highlands, much of this information has been gathered and 
reported in a piecemeal manner. The purpose of this highlands 
initiative will be to summarize the existing data, to fill gaps in the 
data base, and to open new avenues of study. New consortium efforts 
by Lunar Investigators are also encouraged. 

In support of this project the Curator's Office at NASA/Johnson Space 
Center (JSC) is publishing a "Lunar Highlands Newsletter". Three 
issues of the Newsletter have been distributed and many scientists 
have returned the questionnaire which was attached to the first issue. 
Scientists who have not received this Newsletter and who would be 
interested in participating in the project should contact the Lunar 
Sample Curator, Mail Code SN2, NASA/Johnson Space Center, Houston, TX 
77058 or Dr. Charles F. Meyer, Jr. , Mail Code SN7, at NASA/JSC. 

A Topical Conference to promote interaction between the scientists 
involved in this project is to be held at the Lunar and Planetary 
Institute, November 14-16. (See p.7 this Bulletin for information 
about this Conference. 
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TEACHING SPACE WITH HISTORY 

A method of bringing the lessons of space exploration into the 
Americ'an History classroom has been devised by Dr. Lawrence C. Wolken, 
Texas A&M University. In our schools today, a great deal of time is 
spent studying the period of exploration and colonization of the New 
World. Many parallels may be drawn between this early exploration and 
the exploration of space. The early explorers were financed by 
government funds. Colonization of the New World was begun by private 
companies hoping to make a profit. Today, many companies have 
purchased cargo space in the first twenty-two flights of the Space 
Shuttle. They hope today's research and development will lead to 
profitable products and manufacturing techniques in the future. Early 
explorers and colonists searched for riches such as spices, gold, and 
silver. Will the search for cheap energy lead the way to colonization 
of space? These are just a few of the more obvious similarities 
between the past and the present. 

Dr. Wolken has developed some curriculum materials suggesting ways to 
transfer a student's interest in space to the history classroom. A 
number of workshops introducing this concept have also been held. 
Anyone interested in obtaining a copy of the materials available for 
using this classroom approach should write to Dr. Wolken at: Center 
for Education and Research in Free Enterprise, Texas A&M University, 
College Station, TX 77843. 

NASA SELECTS TRW FOR SOLAR POLAR MISSION CONTRACT NEGOTIATIONS 

NASA'S Jet Propulsion Laboratory, Pasadena, California, has selected 
TRW Space Systems Division of Redondo Beach, California, for 
negotiation of a contract to design, build and test one of two 
spacecraft to explore the Sun's polar regions during the 1980s. 

Sponsored jointly by NASA and the European Space Agency (ESA) , the 
International Solar Polar Mission seeks new information on the Sun, 
cosmic rays and magnetic fields in uncharted regions of the solar 
system. JPL manages the NASA portion of the project for the agency's 
Office of Space Science. The second spacecraft will be developed by 
ESA, an 11-nation consortium headquartered in Paris. 

The TRW award calls for development of the American spacecraft system 
and ground support equipment, integration of the science payload with 
the spacecraft, testing and launch preparation and spacecraft system 
operations support during the mission. 

The four-year mission begins in 1983 with the launch of both 
sp�cecraft with the Space Shuttle� gravity assist flyby of Jupiter in 
1984 and arrival above and below the Sun's poles in 1986 and again in 
1987. The mission will be the first in which spacecraft depart 
significantly from the plane in which the Earth and other planets 
orbit the Sun. 
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LPI TOPICAL CONFERENCE SERIES 

Conference£!! the Ancient sun: Fossil Record in the Earth, Moon, and 
Meteorites 

A four-day LPI Topical Conference on the Ancient Sun will be held at 
the National Center for Atmospheric Research, Boulder, Colorado, 
October 16-19, 1979. The meeting is aimed at bringing together 
scientists from solar physics and from the lunar and planetary 
geoscience community to consider the challenge of recovering the 
long-term history of solar behavior from natural records. For epochs 
of solar history from the near-present to approximately 4.6 billion 
years ago, papers and discussion will focus on three broad topical 
areas: 

Theories of solar variability and their consequences for changes 
in luminosity, particle emission, and magnetic fields; Records 
of particle emission in lunar and meteoritic materials; and 
Records of past solar behavior recoverable from terrestrial 
materials. 

Conference abstracts will be published in late September, and may be 
ordered from the LPI Administrative Office, Attn: Ancient Sun 
Abstracts. U.S. requesters should include $2.00 to cover mailing 
costs. Foreign requesters should specify whether they wish their copy 
sent air mail printed matter (maximum cost $4.25) or surface mail 
($1.05) . A bill for the actual postage costs will be sent with the 
publication. A proceedings volume will be published sometime in late 
1980 by Pergamon Press, New York. For further information about this 
meeting contact the LPI Symposia Office, 713/486-2150. 

Conference£!! the Lunar Highlands Crust 

In an effort to stimulate communications among scientists studying 
ancient planetary crusts, a three-day "Conference on the Lunar 
Highlands Crust" will be held at the Lunar and Planetary Institute, 
November 14-16, 1979. Because evidence of the earlist history of the 
Earth has been erased, and the ancient cratered terrains of Mercury 
and Mars have not yet been sampled, the samples of the Lunar Highlands 
are our best source of data to lead to an understanding of early 
planetary crustal formation. Although an intense period of 
bombardment of the lunar crust has scrambled the record of the first 
600 million years, some pristine-ancient crustal rocks have been 
identified and have preserved a record of the approximately 4.6 
billion year melting events associated with crustal formation. It is 
the aim of the conference to continue to synthesize what is known 
about the Lunar Highlands by integrating the sample and remote sensing 
data. This organized data base can then be used in modelling crustal 
formation processes. Abstracts will be published in mid-October. 
u.s. requesters may obtain a copy by sending $2.00 to the LPI 
Administrative Office, Attn: Lunar Highlands Abstracts. Foreign 
requesters should specific air mail printed matter or surface mail. 
They will be billed for actual mailing costs. A post-conference 
proceedings publication is also planned. For further information on 
this conference contact the LPI Symposia Office, 713/486-2150. 
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COLLOQUIUM: THE SATELLITES OF JUPITER 

An international meeting on the satellites of Jupiter will be held in 
Kailua-Kona, Hawaii, May 13-16, 1980. The objectives are to bring 
together astronomers, geoscientists, and space scientists for a 
comprehensive discussion of the Jovian satellites as individual worlds 
and as a system, including their geology, geochemistry, interactions 
with the Jovian magnetosphere, and origins and evolution. Included as 
topics are the rings of Jupiter and the Io gas clouds. A book will be 
published based on papers presented. 

The meeting will be four days, with both invited and shorter 
contributed papers. An attendance of about 200 is anticipated. It is 
expected that participants will furnish their own travel funds, 
although limited financial help for non-US attendees may be available 
later. Participation by all interested scientists without regard to 
nationality or country of residence is encouraged. There will be a 
registration fee of not more than $50. Rooms at the Kona Lagoon Hotel 
are guaranteed to participants at $29 per day. 

If you are interested in being placed on the mailing list for further 
information, you must write to the Chairman of the Organizing 
Committee. It wou'I"<ralso assist planning to know if you might submit 
a contributed paper. CHAIRMAN: Prof. David Morrison, Institute for 
Astronomy, 2680 Woodlawn Drive, Honolulu, Hawaii 96822 USA (tel: 
808/948-8531) 

OPTICAL AND INFRARED TELESCOPES FOR THE 1990'S 

.. 

A workshop will be held in Tucson, Arizona January 7-12, 1980 to bring 
together experts in many fields and especially in telescope design and 
construction, to discuss various innovative approaches to the 
construction of the next generation of optical and infrared 
telescopes. Sessions will be devoted not only to telescopes, but to 
detectors, auxiliary instrumentation, and the ways of carrying out 
astronomical research in the 1990's. For more information about this 
workshop contact: Dr. G. Burbidge, Director, Kitt Peak National 
Observatory, P.O. Box 26732, Tucson, AZ 85726 USA. 

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 

IN MEMORY 

Carlyle s. Beals 
1899 1979 

V1t. Bew, who in the e.o.JLf..y yea.M o 6 hM c.a.Jtevr. ma.de pltom,lnent c.on.:t:JubutioYl,6 in the 
Mei.d o 6 J.dell.a.Jt -6 pee:bto-6 c.a py, ,L6 plto ba.bty be,ttvr. known to the pla.netM.y c.ommun,U!:f 
fioll. hM wo1tk on teJUte6ru.af.. and iunM CJta.teJL,6, a. wo1r..k he continued even a.o.tvr. hM 
1te;t,i.Ji.ement 61tom .the po.6ilion 06 Vomin.ion. A.6-tlz.onomvr.. Amon ,L6 bung ta.ken .to have 
a tuna.Jr.. cJW.;teJt n.amed in hM hono1r... 
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 

_1 

I 

I 

-=-

, 
Page 8 LPIB No . 20 



-

I 
■ 

LPIB No. 20 Page 9 

LPI SUMMER INTERN PROGRAM June 11-August 10, 1979 

After ten weeks of active research with LPI and Johnson Space Center 
scientis�,the majority of the thirteen 1979 LPI Summer Interns have 
returned home to classes or to begin careers in lunar and planetary 
research. The Interns were selected from a field of 98 highly 
qualified under-graduate or newly graduated students. In addition to 
individual research projects, the Interns participated in weekly 
seminars at the LPI where they had the opportunity to present a 
profile of their own research to colleagues and advisors, as well as 
to hear lectures on the current research being conducted in a variety 
of fields presented by LPI and JSC scientists. The Interns, advisors 
and projects are listed below. 

INTERN 

Mr. John Brand 
Univ. Pennsylvania 

Ms. Mischelle Dalbey 
Univ. Nevada, Reno 

Ms. Barbara Eckstein 
Indiana Univ. of Penn. 

Ms. Susan Flamm 
Wellesley College I 

ADVISOR 

Dr. Gary Lofgren 
NASA-JSC 

Dr. Fred Horz 
Dr. Mike Duke 
NASA-JSC 

Dr. Larry Nyquist 
NASA-JSC 

Dr. Carle Pieters 
NASA-JSC 

PROJECT 

Work on study of basalt 
crystallization kinetics 

-
Work on analysis of high-speed 
films in support of the NASA-Ames 
"Penetrator Feasibility Study" 

Work on improving Ion Optics of 
the Mass Spectrometer Source 

Work on directional spectral 
reflectance of samples 

■ 

Ms. Karen Fryer 
Wellesley College 

Dr. Fred Horz 
NASA-JSC 

Work on petrography and microprobe 
analysis of glass-draped lunar rocks 

Mr. Aaaron Goldberg 
Yale University 

Mr. Mark Grieshaber 
Washington University 

Ms. Vicki Horner 
Univ. Arizona 

Mr. Jonathan Lunine • •  
Univ. Rochester 

Mr. Simon Prentice 
Univ. British Columbia 

Ms. Leonore Rubin 
Michigan State Univ. 

Mr. Richard Schultz 
Rutgers University 

Ms. Jill Singer 
State Univ. New York, 
Buffalo 

I 

... 

I 

Dr. David Criswell 
LPI 

Dr. Wendell Mendell 
NASA-JSC 

Dr. Norman Hubbard 
NASA-JSC 

Dr. Mike Duke, JSC 
Dr. Stan Zisk, MIT 

Dr. John Minear 
NASA-JSC 

Dr. Douglas Blanchard 
NASA-JSC 

Dr. Herb Zook 
Dr. Uel Clanton 
NASA-JSC 

Dr. Peter Schultz 
LPI 

Work on space processing techniques 

Work on documenting and improving 
data-processing code for I. R. 
Interferometry experiments 

Work on interpreting chemical data 
obtained in Apollo orbital x-ray 
and gamma-ray spectrometers in 
terms of stratigraphy and regional 
variations in chemical composition 

Work on microwave imaging of 
volcanoes 

Work on melt migration in fractured 
porous media 

Work on neutron activation -
improvement and documentation of 
microanalytical techniques 

Work on analysis of meteoroid 
impact pits on skylab windows 

Work on study of martian impact 
craters 

A similar program is planned for 1980. Students in their sophomore­
junior-senior years should contact the LPI, Summer Intern Program, 
during early February 1980 for further information. 
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LUNAR MAP DISTRIBUTION AT NSSDC 

II■■ r 
.. - LPIB No. 20 

- -
■ 

In addition to being the prime distribution center for the data and 
photography resulting from the various space missions, the National -. 
Space Science Data Center (NSSDC) will now supply single copies of 
lunar maps to qualified requesters. Requests should include the map 
name, number, scale, and a brief description of the project or 
research for which the map is needed. A map user's guide complete 
with full ordering information is being prepared and should be ready 
for distribution in early 1980. In the meantime, letter requests may 
be sent to NSSDC, Code 601. 4, Goddard Space Flight Center, Greenbelt, 
MD 20771. Assistance in identifying the proper map name and number 
can be obtained from the Photo/Map Library at the Lunar and Planetary 
Institute. (713/486-2172 or 486-2136) 

VOYAGER 2 SLIDES AVAILABLE I- - -
In addition to the Voyager 1 slides, the Photo/Map Library at the 
Lunar and Planetary Institute now has a Voyager 2 slide set available 
for review and loan. The set contains about 40 slides including the 
satellites of Jupiter, in particular Europa, the cloud features in the 
equatorial bands of Jupiter, the ring feature of Jupiter and the 
volcanic plumes of Io. To borrow or review these slides, please 
contact the Photo/Map Library at the LPI (713/486-2172 or 486-2136) . 

NEW PUBLICATIONS - - I 
1
-

"A New Sun: the Solar Results from Skylab" is a new NASA publication 
containing an outstanding collection of color photography of the Sun's 
ever-changing features. The photography was obtained from the 
Earth-orbiting Skylab space station. Skylab provided a platform above 
the obscuring Earth's atmosphere for viewing the dynamic Sun through 
an array of eight specialized solar telescopes. Both images and 
spectra of the Sun in wavelengths spanning the soft x-ray, ultraviolet 
and visible light were returned by the Skylab instruments, the most 
advanced flown in space. The accompanying text explains the 
importance of Skylab photographs in advancing our understanding of 
solar astrophysics. The 198-page hard-cover book is for sale by the 
Superintendent of Documents, u.s. Government Printing Office, 
Washington, D.C. 20402, for $10. 50. The document number is NASA 
SP-402. 

• .__ 

r 

-

-

"Comparing the Planets" is a new NASA Facts wall chart, NF-58. This 
46 1

1 x 32 11 chart graphically depicts facts on the atmospheres, the 
geology, and geophysics of the Earth and planets using results from 
the recent space exploration missions. A diagram of the planets in 
the solar system shows their distance from the sun and their relative 
densities. The chart is available from the Education Office, NASA 
Headquarters, Code LFG-9, Washington, DC 20546, or from the Education 
Offices at the various NASA centers. J -
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LUNAR AND PLANETARY BIBLIOGRAPHY 
RECEIVED LPI Library May-August 1979. Address of first author 

is given. Contact author or your library for copy. 

MOON, MOTION, DYNAMICS, GRAVITY FIELD 

GUTZWl LLEH, M 0 C O ( ltlM fHOMAS JO \olATSUN Ht:• 
SLARCH :ENTE::H, YOHKTOwN HEIGHTS, NY 10598 ): 
THf NUMEHlCAL �VALUATION Ot lCKLHl'S LUNAH 
lPHtMEHIS 
THE:: ASfHONUMlCAL JOURNAL VUL0 84, Y89•899 
(1979) 

HUNCURN,S,K. ♦ HUGHE::S,w.w. + JUN�s.u.s. ♦ 
fHUMP�ON, I, ♦ KAHN, P,G 0 ♦ PUMl'LA,S.M, ( 
INST. or LU�AH ANO Pl,ANE:: l'AHY SC H:NCLS, SCHUUJ, 
Of l'hYSICS, �NlV, ur N�WCASTL�•UPUN•ltNL, UK 
) : t1AUflLOlt> GHuwTH HHITHMS ANO LUNAH OYNAH­
ICS (�AffEHS ARISING ANU HEl'Llt:S 
>1A 'IU1<t VUl,. 'J'/9, 4'>2•4!l., (1979) 

SCH�lll•T,o.s. l UNIV. Uf ClNCllliNA'l'l, UlP'f. u� 
MAH•t.MA I ICAI, SCllNCle:S, CiHCINNAl'l, UH 4'>:.121 ) : 
LI n.HAL S01,UI IUN n•H IUl,l,'S LIJ!'<AI< l'IWllLLM 
C�L�STIAL MLCHANlCS VUL, 19, 279•2H9 (1979) 

MOON, PHYSICAL STRUCTURE; THERMAL STRESS HISTORY 

GAL�JN,l,N. SLlSMUH.CfONlCS m fHL MOUN 
Gt01tCTONlCS VOL. 12, 27J•2HI ll979) 

c;uoLTY,N.H. ( Ut:;P'I'. IW Gt:IJPHYSlCS ANU PLANle:TA• 
RY PHYSICS, SCHUUL Uf PHYSICS, UNIV. Ut NL�• 
CAST�L UPON TVN�, Nt,;wCASTLE UPON TYN� NEI lt<U 
(GRlAT 8HJTA1N) ): TIDAL THlGGEHlNG Of Dt::lP 
MUUNQUAKES 
PHVSlCS OF THE EARTH ANO PLANt:TAkY lNTERIUHS 
VOL, 19, S2•S8 (1979) 

SULOMON,s.c. ♦ HtAO,J.w. ( 01,;PT. Uf tARTH ANU 
PLAN�TARY SCIENCES, MASSACHUSETTS INST. or 
TECHNOLOGY, CAMBRlUGE, HA 02139 ): VERTlCA� 
MOVEMENT IN MARE HASlNS: RELAIION TU MAHE KM• 
PLACEMENT, BASIN TECTONlCS, ANU LUNAR THERMAL 
HlSTUHY 
JOURNAL Of GEOPHYSICAL REStAkCH VUL. 84, 
1667•1&82 (1979) 

MOON, MORPHOLOGY, STRATIGRAPHY, MAPPING 

BURNHAM, H O THE MOUN: THE SOUTHERN HIGHLANUS 
ASTRUNUMY VUL0 7, 36•40 (1979) 

DENCE, M.R. ( �AHfH PHYSICS BRANCH, UlPT 0 Of 
VNlHGY, MINES HESUUHCES, OTTA�A, �IA OYl ): 
1 "PAC1' PRUCt:sst:s 
GUl1'1MES VOL ;l4(t,J, 24•2h (1979) 

MIJHAN,s,11. ( Jt:r PRUPULSlON l,ABOkATUl-lY, CAl,I• 
tURNlA PIS1'. Of Tle:CHNUl,OGY, 4800 UAK Ol<JVt:,, 
PASADENA, CA 9l10J J: NE� OlTERMJNA'flONS ur 
FAH•.SIOE LIINAII HAil! I nwfo\ APOLLO PHUl'OGRAPHY 
lCAHUS VJL. 38, 317•)30 (1979) 

SETTLE,M� ♦ HEAD,J.w., 111 ( DEPT, ut GLOLUGl• 
CAL SCIENCtS, BROWN UNIV,, PHUVlDLNCle:, HI 
029\2 )I fH� ROLt:; Uf �lH SLUMPING lN THI:, MUU• 
lFICATION UF LUNAH lMPACr CHAfEHS 
JOOHNAL ov GLUPHVSICAL HESEAHCH vo�. 84, 
JOK1•309& {1979) 

MOON, CHEMICAL COMPOSITION, PETROLOGY 

At-ll)HAWfS,t·,►•• t GHISON,L 0 JI., JH. I l,llC�HH.I) 
f:Lt-.C1HUNICS COMPANY, INC,, 1830 NASA liOAO 1, 
HOUS'fllN, rx 770!>� ) : RE:U.ASE At,Ll ANALYSIS U► 
GASE:S FROM G�ULllGlCAL SAMPLES 
AMLHlCAN �lN�RALUGlSf VUL0 64, 4Sl•4b3 (19791 

LABUTKA,t.c • •  VANIMAN,D.r. ♦ PAPlK�,J.J. ( 
D�P1, or tAkTH ANU SPACE SClt;NCES, S1AT£ UN• 
JV, (It N►:'1 WUHI\, s ·rr>NY tlHOOI'-, NY 11/-14 ): 
THl APOLl,U 1 7 UH 11,L CORE: CUMPAHAT l V► MUDAI, 
PETRULUGY AND PHAS� CH£MJSTRr Uf 1kl GkLAfE;H 
THAN 20 �lCkOMtf�H AND L�SS 1HAN JO MlCHUML'f�k 
SUIL ►HA:flOIIS 
Gf.OPHY S l ::AL Rf.St;AHC Ii LE'f H;Hs YOI,. t,, �OJ-50b 
(1979) 

MOON, RADIATION; OPTICAL, THERMAL PROPERTIES 

CHUCH�OV,E.A. t TULUl'rlV, v.1. :oHl'IISCULAP AL• 
BfOll Of' fHL r-lUUN tiAS►;IJ (IN THf, DATA II► THl LUNA 
22 AHTlfJClAL LUNAR SATLLLIT£ 
COSMIC H£SEARCH VUL 0 lb, bl2•620 l197YJ 

MOON, GENERAL REVIEWS 

H£HAE:HT, R, l'Ht, MOON COME::S OOWN I'll £AH1 H 
NEW SCIENl'ISi VOL0 81, 181•183 (1979) 

MEADOWS,A.J. (OLP1'. ur AS'IRONOMY, IJNIVt:PS11' Y 
m lt.lClSrLH, Ef�GLANO): APOLLO'S SCltN'lltlC 
LEGACY 
NEW SCllijTlST VOL0 83, 'l.99•JOI (1979) 

OBERG,J.E o ( NASA/JllHNSON SPAC[:; CENlLH, HCIUS• 
TUN, TX 77058 J: THE MUON RACt; CUVlH•VP 
NK� SCIENTIST VOL. 83, 29t,•299 <1979) 

O'LlARY,8, ( UEPT, Of PHYSICS, PHlNCLfUN UN• 
IV,, PRlNo;roN, NJ ): IN TH£ fOUTPHlh'l'S (.f

f 

APOLI 0 
N[w SCIENTIST YUL0 BJ, 178•180 (1979) 

PLANETS (REFERS TO MORE THAN ONE PLANET) 

BRACEWLLL,R.N. t MACPHIE,H0 H 0 ( EL�CTRICAL EN• 
GINie:ERING Ot::PT., srANfUl<U UNIV., CA 9430'> ): 
SEARCHING FUR NUNSOLAH PLAN►TS 
ICARUS VOLo JB, 1Jh•147 (19791 

CONSOLMAGND,G.J. DEPf. Of PLANETAHY SCI• 
ENCES, UNIV, or ARIZONA, TUCSON, AZ 8S721 ): 
LUIH.NTZ SCA'ffEHlNG m· INTt::kPLANlTARY 01151' 
ICARUS VOL, 3H, 398•410 (1979) 

cou�,A.H. ( CAYENOlSH LABORATUkY, MAUlNGLEY RU• 
AD, CAMBRIDGE, ENGLANO )i A NOT£ UN 1HE fLAl• 
TENlNG OF UkA�OS ANO NEPTUNE 
RO)AL ASfHONOMlCAL SUC1ETI, MONTHLY NUTlCfS 
VIII,. un, J9P•43P ( 1979) 

DECAMPLI,w.M. + CAM£RUN,A.G 0 w. ( 
HARVARD•SMlTHSONlAN Ct::NrER fOR ASTHUPHYSJCS, 
CAMKklOGE, MA 02138 J: STHUCTUH£ ANO EVOL�• 
TION OF ISOLATEU GIANT GASEOUS PRU10PLANETS 
lCARUS YUL. 381 3b7•39t (1979) 
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PLANETS {CONTINUED) 

COUHTI N , R ,  + LENA , P ,  ♦ DE MUlZON , M .  ♦ 
ROUA N , O ,  + N ICULLIER , C .  + w lJNBERGEN ,J ,  ( 
LABORATOIRE OE PHrSIQUE SlELLA IRE ET PLANETA• 
IRE,  9 1 170 VERRI�RES LE BUISSON , FRANCE ) :  
fAR•INfRAREIJ PHUTOMETRY or PLANETS !  SATURN 
ANO VENIJS 
J CARUS VOL, J 8 ,  4 l l•4t9  ( 1 979 )  

DRA� E , M , J ,  OEPT, OF  PLANETARY SClfNCES , UN•  
I V ,  Of  AR I ZONA, IUCSON, AZ  8572 1  ) :  
PLANlTAHY CRUSTS 
GEU1 IMES VOL, � 4 ( 6 ) ,  22•24 ( 1 9 7 8 )  

ESHLEMA N , V , R ,  ♦ £YLER ,G ,L ,  ♦ fREEMAN , � . T .  ( 
ClNlEk fOR RAUAR ASTRONUMY ,  STANFORD UN I V , ,  
STANFORD, CA 94J05 ) :  UEEP RADIO UCCULTATIU�S 
ANO ' EVOLUTE FLASHES ' ;  TH� l R  CHARAC1ER1ST1Cb 
AND UTILITY  FOR PLANETARY STUDIES 
ICARUS VOL, J 7 ,  b 1 2•62b ( 1 979)  

GULD�N , L , M ,  ( RAUIO AS1 RONUMY LABORATORY ANO  
ASTl<ONUMt IJEPT . ,  UNIV .  OF CALH IJkN J A ,  BERl\�:­
LEr ,  CA 94120 J :  THE EffECT 0� SURfACE ROUGH• 
NESS UN THE rkANSMISSION ur MI CRuwAVE RAOlA­
Tl ON THHOUGH A PLANETARY SURFACE 
ICAHUS VOL,  J 8 ,  45 1 •455 ( 1 979)  

GOLlTSYN , G ,S .  ( I NSl , Of ATMOSPHEHJC PHYSICS,  
ACAOEHY Of  SCIENCES Uf  USSR, MUSCO� 1 0901 7 ,  
USSR ) :  A fMUSPHiRlC IJYNAHICS ON · 1 HE OUTl::H 
PLANETS ANO SUM� or tHEIR SATELLIT�S 
ICAHUS VOL, 38, 3 3 3•J41  ( 1 9 7 9 )  

GP JlV� , H , A . f ,  ♦ RUHERTSUN , P . H ,  ( EARTH PHYSICS 
HRANC H ,  OEPT. OF 1::NEHGY ,  M I NES ANO �ESOURCKS , 
U1 fAWA K I A  O Y J  ) :  fHK TERRESTRIAL CRATEHI N� 
RlCURU, I. CURRENT S fA I U S  Of OBSERVATIONS 
ICARUS VOL, 38; 2 1 2•229 ( 1 979 )  

Gkl�V£ , H , A . f ,  ♦ UENC� , H . R ,  1::AHTH PHYSICS 
I.IRANCH,  OEPI • or ENl::HG'I' , M l  NFS ANO 10:sumici,;s, 
OTTAWA K I A  OY3 CANAOA J :  fHI:: Ti::HHESTHJAL  
CHATER lNG RKCORO,  1 1 ,  THE CRATER PROUOCTION 
RATE 
ICARUS VOL. 1 8 ,  2J0•242 1 1 979 )  

H l l KEN , G ,  HA IL  STOP 978 , LOS ALAMOS SClfN• 
Tlf  IC  LAIIUHATOHY ,  ltOS Al,AHOS, NH 117545 ) : 
PLAN •. TARY IU.Glll,J l"HS 
GEOTlHi::S VOL, 24 ( b l ,  2b•28 ( 1 97 9 )  

H ISCUC � , w . A ,  ♦ LlNUOLDH , L .  ( UEPT. u �  PHYSICS 
ANIJ ASTRONOMY , U N I V .  ur MARYLAND, COLL�GE 
PAR K ,  HO 20742 l :  PUST•NEWTON IAN  Ef f KC l S  UN 
SATELLITE OHH l fS NEAH JUPITER ANO SA1UHN 
TnE ASTROPHYS ICAL JUUHNAL VOL, 2 3 1 ,  224•22H 
I 1 979 )  

PHl l,L I PS , R , J ,  ( JET  PROPULSION LAI-IIJl<A111HY , CAL• 
J f UP N I A  INST. Uf fECHNOLUGY, PASAOl:.NA,  C A ,  
9 1 1 0 3  ) :  PLANETARY lNTLRIORS 
GlOTlMES VOL, i 4 (b ) ,  20•22 ( 1 979 )  

POOUSEK , F , A .  ( DEPT. or EARTH ANO PLANE1 AHr  
SCIENCES ANO  MCUONNtLL C�NTER FOk 1HE  SPACE 
SC I KNCE,  WASHlNGTON U N I V . , sr. LOUI S ,  MO 
6 3 1 3A ) :  SOLAR StSfEM 
GEOTIMES VOL, 2 4 ( b ) , 1 8• 1 9  ( 1 979 )  

SPACE SClf.NCE D J V l S J U N ,  PULLAC K , J , 8 ,  
NASA•A,-.ES 
94035 ) :  

RES!e:ARCH CENTFR, MUf►£T1 t l ELO, C A ,  
CLI MATIC CHANGK UN THE T�kRESTR I A L  

PLANi::Ts 
ICARUS VOL, 1 7 ,  479•553 ( 1 979 )  

, 
I 
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PULLACK , J , B ,  ♦ BURNS , J , A .  t fAUBl H , M , E ,  
THEUllEIICAL ANt> PLANU'ARY STUUl l:.S BkAflC H ,  AMle:S 
kle:SEARCH C►.N fl:.R, NASA,  MUnEH' n ELO , CA 94015 
) :  �AS DRAG I N  PklMUHUIAL C J RCUHPLA�� TARY EN• 
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SMITH , H , A . ♦ SOUE.HBLOM , L . A .  ♦ JOHNSUN , r . v .  ♦ 
I NC�RSULL , A , P ,  + COLL I NS , S , A ,  ♦ 

SHOt:MAKt.R , E , M ,  ♦ HUIH ' , G 0 ie: 0 ♦ MASllflSII Y , H , ♦ 

CARR , H , H ,  ♦ OA V I ES , M , E ,  ♦ COUK , A . t , ♦ 
HOYCE. , J . � .  ♦ OwEN , T ,  ♦ DANIELSON , G , l .  ♦ SA• 
GAN , C ,  ♦ BKE.Bt: , H , f 0 + VE.VLH II A , J .  ♦ 

MCCAULEY , J . f ,  + STRUM , R , G ,  ♦ MORMlSON , D . ♦ 

B R l GGS,G.A . ♦ SUUM l , V , E . ( DEPT, Ot Pl,AN�- ­
TARY SC I ENClS, UN I V .  Of ARIZONA,  fUCSU N ,  AZ 
8 5 7 2 1  ) I  THt: JUPITER SYSTEM fHROUGH THI,. EY�S 
Of VOYAGER I SCIENCE 
VOL. l04,  951 •972 ( 1 97 9 )  

STONE , E •f • t LANt: , A 0 L .  ( JET PROPULSION LABU• 
RA TORY , CALH'URN 1 A I NSf • m· TECHNUl,OGY,  PA• 
SADE.N A ,  CA 9 1 1 0] ) ;  VOYAGER 1 ENCUUN I ER h l TH 
J O V I A N  SYSTEM 
SC I KNCE YUL. 204 ,  945•948 ( 1 97 9 )  

SUTTON , C ,  VOYAGE T U  THE GIANT PLANET 
NE� SC l t;N flST VOL, 8 3 ,  2 1 7•120 ( 1 9 7 9 )  

■ 
■ - I 

I 

SWA R fZ , W , E .  ♦ W l LLIAMS, c.o.  ♦ MC�tNUUGH , T .  
SCHOOL O f  El,E.C'l klCAL EIIGI Nt:ER ING,  CUt,Nt.LL UN• 

_ .;, 

l V . ,  ITHACA,  N Y  141153  ) :  rHE HOLi:: llf i,.NERGET• 
IC PARTICLE PRE.C l P l tArtON IN JOVIAN  MALNETUS• 
PHENICS:  I .  SisCUN�AHY tLECTHUNS t kUM THK 10• 
NUSPHlHE Of JUPITER 
G�.OPHYSI :; AL k►:SE.ARCH L�:TTERS VLIL, h, .3119•1"1 -
( 1 9 1\1 )  

n;IIRIU. , ll . J .  • BLElit; , R . f .  ( J�. r PHUPULSIO"' LA• 7 
BONA1'0R 1 ,  CIIL1 F 0R N J A  lNSJ", Of Tt:CHNULOG 1 ,  PA• 
SAO�NA ,  :A  9 1 1 03 ) :  SU�MARY nr Hl&TUHICA� UA• 
TA : UITERPRETA'l'lUN lW 1"Hl Pll •NU: R  ANLI VlltAGEk 
CLOUU caN r t GUHAT lONS I� A 1 1 �1,.-0�PKNuKNT 
fRAM�.WORK 
sc 1 .. NCI!: VUL, 2 0 4 ,  94H•'J�]  ( 1 9 H )  

1 1,.RR I Ll , R , J ,  t CAPPS , H , � .  ♦ BAC�MAN , D , r .  ♦ 
Hl,.Kl,I N , E , E .  I\HUwN , H 0 H ,  ♦ Cl<Ullo.SIIAIH, , D . P ,  
t HHCHHAN , C , A ,  + "t:Stl-'HAL, ,J , A . ( JL1" PllH• 
PULS I UN LABUHA�UHY , CALlfORN I A  I NST, Of 1�CH• 
NULUGY, PASAUi,.N A ,  C A  9 1 1 0 3  ) ;  lNt kAHt U l�AGt � 
Ot JUP l lEH  Al 5•MJ CRUML1ER WA VlsL�NGtH OUk lNG 
fHf: VI IY AGER 1 ENCl)UN"fEt< 
SC l f,NCl i UL ,  J 0 4 ,  1 00 7 • 1 008 ( 1 9 7 9 )  

1'H H MA N , J . H ,  ♦ SMl 'fH , A , G ,  ( 1,AI.IUl<A'JIIHY  � t tR E.)(• 
THAH Pl<ESfl< I A L  PHtSlCS, GUllOAi,111 Sl'AC�. � L I GHT 
e t.NH R ,  GR!,;t:f-l Ht:L'f, MO 207 7 1  ) :  OU A l U ll c;t:u­
M►:n q  CAL MIIO�:L J IIG m JUI' J Tf.R'  s lU•RlLAl'HI Ul­
CAM� fR lC RAO I ATiUN 
JOUl<NAL Uf GE.OPHYSlC AL l<�Sl,.ARCH VUL. 11 4 ,  
2bbb•lb74 ( 1 9 7 9 )  

THOMs�:N , M .�-.  ( Ot.PT, ot· PHYS I C S  ANU ASTPONIJ,..\ 
UNIV,  Of 10., A ,  !UwA C l 1' Y ,  IA !)2241 J I  JOV I A N  
MAGNE"fllSPHEHK•SAIELL I Tt. INT�l<A :TlUNS:  AbPt:CTS 
m· t.Nt..RC.E r J C  CHARGl!U PA l<Tl CL.t: 1,0SS 
Rt:V H.l<-S Of Gt�OPHYSICS ANtl SPACE. i'H\SICS VllL, 
1 7 ,  3b9• 3 H I ( 1 9 1 9 )  

V A N  A l,l,�.N , J , A 0 ( 01,;P f ,  
M Y ,  U N I V ,  (I� l UWA,  
�NlRGl f l C  ELt:C fMONS tN  
D I SC 

m PH'iSlCS ANU  ASTHUNO• 
I UWA C l fY ,  I A  52242 ) :  

JUP i n;R ' S  UAWllo MAGN�;ru-

Gl:.OPH YSlCAL Hl,;Sl:.ARCH LltTt:RS VOL. 
1 1 9 79-) 

b ,  

VOG1' , R ■ L ■ ♦ COOK , w , H .  + CUM�II N GS , A , c .  ♦ CAJ,1• 
H�RD , T , L .  + G�.HRELS , N ,  + Sl"I.Jlft. , �; , C .  ♦ TRAI• 
Qllk , ,1 , 11 ,  + SCtlARI H , A , w ,  ♦ CIJNLUN , T .  ♦ 

l, AL , NI • + MClH.INALO , F" 0 H ,  ( CALH UJ,I N I A  1 NS1 . 
U► Tt:CHNOLOGY , PAS111lt:NA,  C A  9 1 1 J� ) :  
S'l"UNE, E , C .  ♦ THAINOt< , J , H ,  ♦ SCIIAHOT , A , w ,  + 
CUNUJ N ,  t ,  ♦ 1,A l, , N ,  ♦ MCllUNAl,U, F" , 11 ,  VllYi•(;l:.H 
I :  F,N�;RGt:'J' l C  lllllS ANll ELi,.CTHONS I N  1'HL JUV J A N  
MAGNE'l' OSPHElolL 
SC lf.NCE V()J,, 204 1 l 1>1) 3•1 007 C 1 9 7 9 )  

WALLAC� , L . t $M1 TH , G . k ,  ( � I TT P!AK NAT�. 
OHS, , Tu::soN ,  AZ 8572b J :  THI,. JOVlAh  TKMl'EHA• 
rU!<f. SfRl.JC i"UH� UI\TAI HEll IH I N VERSION ti►- lN• 
fl<AR�O SP�CtHAL M�ASURlMl:.N1S 
I CARUS VOL. 3 � ,  J42•J4H ( 1 9 7 9 )  

�ARwIC� , J , w ,  + Pt:AHC�,J.� ,  + H l UOLl:. , A , C ,  + 
ALLXANlllR , J , K ,  ♦ 0£SC H , � . u .  + KAlbEH , M , L ,  ♦ 

THll:.MAN , J , H ,  ♦ CAHR , r ,o.  ♦ G ULK I S , s .  ♦ Hu­
lSCHUT , A ,  ♦ HAk ft:Y , c . c .  ♦ PEDl:.kS� N . u , M .  l 
l,AtlORA r(IR Y  ruR APPLH,L) Pl,ASMA Si"UU l lS ,  SCH.Net. 
A!>Pl, ICAT 1 0ttS, I N C . , l!OULO�.R ,  CU IW302 ) ;  
VOYAGt:R I PLMU:.TAK� RAUJU  AStHONUM'i ObSf:ll VA• 
! I ONS ��A� JUPITER 
SC J fNCE VOL,  204 ,  995•998 1 1 9 7 9 )  

��sr , R . A ,  SPAT J ALL'i H�SOLVEU MlrHANI:. HAhD PHO• 
fUME.Hn Of JIJ!>ll�R . 1 ,  ARSOLUJ'E Ml� LtCTI VlTY  
A�O Cl:.HlER• fU• L J MB VAHl ATlUNS IN  THl b l 90•, 
7250• , AND ACJOO•A  HAN�S 
ICARUS VOL, 3 8 ,  12•33  ( 1 9 7 9 )  
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JUPITER (CONTI NUED) 

WEST, H , A .  ( DEPT. or PLANETARY SCll,;NCES , TH� 
U N I V .  or AHJZONA ,  l'UCSUN� AZ 8572 1  ) :  
SPAT I ALLY HESOLYEU METHANE HANO PHUTOM�TRY OF 
JUPITEH, 1 1 ,  ANAL¥SlS or THE SOUThl,;RN EQUA• 
TOR IAL AELT ANO SOUTH TkOPICAL ZONE HEfLECTl V •  
I T Y  
ICARUS VOL, 1 8 ,  34•5J ( 1 979)  

WIJl,ST!,;NCHUFT ,H .O,  + Slol lTH , R , J ,  ( ROY Al, 
VATUHY ,  EDINBUHGH, SCOtLAND 
SPECTHUPULAHIMETHY ur THE METHANE AND 
BANOS UF JUPIT�H BET�EEN b800 AND 8200 
ICARUS VOL, 3 8 ,  1 55• 1&5  ( 1 979)  

MARS 

UBSEI!• 
) : 

AHMON l A  
A 

BOGDANU V , A , Y ,  A MECHANISM FOR DEIMOS TU lNFLU• 
ENCE THE CHARACTEH ISTICS or THE MART I A N  MAGNE• 
TOSPH�.RE 
COSM I C  HESEARCH VUL, l b ,  590•602 ( 1 97 9 )  

BHlGGS , G , A ,  + BAUM , W , A ,  ♦ BARNES , J ,  JE1 
PROPUI.SIUN LAbORATOHY ,  CALIFOR N I A  INST. or 
Tl,;CHNOLOG t ,  PASADENA ,  CA 9 1 1 0 .3  ) :  V l li l NG CJR• 
b IT�H IMAGING UbS!,;RVATlONS OF DUST IN TH� MAH• 
T I  AN A fMJSPH�:Hts 
JOURNAL or GEOPHY S I CAL H�SEARCH VOL. 8 4 ,  
2795•2820 ( 1 979)  

CARR , M , H ,  U , S ,  
PAHK , CA 94025 ) S  
FEATURES BY RELEASE 
ACJU l tUIS 

GEOLUGICAL SURVE Y ,  MENLO 
fORMATlON Of MAHT I A N  fLUUD 

OF WATER tRUM CuNfJNED 

JOURNAL OF Gt:UPHY S ICAL 
2995-3007 ( 1 979 )  

VOL, 8 4 ,  

CUTTS , J , A ,  ♦ BLASIUS , K , R ,  ♦ l!UBEl!TS , W , J ,  I 
PLANETARY SCI ENCE I N ST , ,  SCIENCE APPblCATlUNS, 
I NC , ,  PASAO�NA ,  CA  9 1 1 0 1 ) :  E�OLUTION Of MAR­
T I AN PULAk LANOSCAPKS: I NTERPLAY U� LUNG•Tt:RM 
VAHl AT IONS lN PERENNIAL  JCE CUVEH ANO OUST 
STORM I NTENSITY 
JUURNAL Of GEOPHYS ICAL RESEAl!CH VOL, 8 4 ,  
2975•2995 ( 1 979)  

OAV l ES , o . w ,  ( JET  PROPULSION LABOHAToR i ,  CALI• 
f'ORNIA  I NST, HF TE.CkNOLIIGY, PASADENA ,  CA 
9 1 1 0 3  } :  THE VERTICAL DJSTRJ BUTIUN UF MARS 
WAT!sR VAPOR 
JOURNAL OF GEOPHYSICAL R!sSEAl!CH VUL. 8 4 ,  
2875•2079 ( 1 979 )  

0£BARBAT , S .  C UBSt:HVATOIRt: DE  PARIS,  FRANCE ) :  
(fR I  CORRECTIONS TU THE PAPER "OBS�RVAT10NS OF 
MARS POSlf lON WITH  THE PARIS  ASTROLABE 
( l 975• 197b )  
ASTHONOMY ANO ASTROPHYSICS SUPPLEMt:NT SER IES 
VOL, 36, 9• 1 0  ( 1 979 1  

fARMEH , C , B , + OOM S , P , E .  ( DI V IS ION 0 �  GEOLUGl• 
CAL AND PLANF.TAH� SC IENCES , CALlfURNI A  I N ST, 
Of TECHNOLOG Y ,  PASADENA ,  CA 91 1 25 ) :  GLOBAL 
S�ASONAL VARIATION Of WATER VAPOR UN MAHS AND 
lH �: 
IMPLICATIONS FUR PgRMAFROST 
JOUl!NAL ur GEOPHYSICAL RESEARCH VOL. 8 4 ,  
288 1 •2888 ( 1 9 7 9 )  

G IKRASC H , P , J ,  ♦ THOMAS , P ,  + fl!!,;NCH , R . G ,  ♦ 

VEVE.RK A , J ,  ( CEN ft:R FOR RADIOPHYSICS ANO 
SPACE HESEARCH ,  COHNKLL UN I V , ,  I THAC A ,  N'r 
1 4853  ) :  SPlHAL CLOUDS ON HAHS: A N�W ATMOS• 
PHF.RIC PHENOMF.NUN 
GF.OPHYsl:AL RESEAHCH LETrEHS VOL, b ,  
( 1 97 <,J )  

-
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GOlN S , N , I! ,  t LAZARF.wlCZ , A , M ,  ( O�PT , Uf EAHTH 
AND PLANt:rAHY SClENCts , MASSACHUS�TlS lNST. 
OF TlsCHNOLOGY , CAMHRlDGI:. , MA 0 2 1 3 9  ) :  �AHTIAH 
SElSM l C l f't 
GEOPHYSICAL HKSEAHCH LETTtHS VOL. b ,  3b8•370 
C 1 979 ) 

HAR1MANN , W ,  THE �ATER¥ PAST OP MARS 
NEW SC I ENTJSf  VUL, ij l ,  IOYJ• I U85 ( 1 979)  

HESS , S . I, .  t HENRY , R ,M t T ! LLMAN , J , E .  C D!sPl" , 
OF MEl EOROLOGY , FLUHIUA STAT� UN IV , ,  TALLAHAS• 
SEE, �L J2 J0b ) :  THE SEASONAL VAR l AT l UN Ot 
ATMOSPHEHIC PHESSUHE ON MAl!S AS A t � EC I EU BY 
THE SOU fH POLAR CAP 
JUURNAL OF GEUPHYSlCAL HESKARCH vnL. H 4 ,  
2923-2927 ( l 'l79 l  

HESs,s .  1.. ( l>EPT • l l F  MtH:OHULOG'r , n,uH IUA 
S1A1E UN I V , ,  TALLAHASSK&, PL 3l.30b ) :  S I AT l C  
STABI L l  r r  AND Tht.RMAL W I ND I N  AN ATMOSPH!slll:. Of' 
VARIABLI:. COMPUS i r lUN :  APPLICAr lUNS Tu  MAkS 
JUUHNAL or GEOPHYSICAL Ht.S�Al!CH VUL. 84 , 
29b9•2973 ( 1 9 7 9 )  

HUNT , G , E .  C LABOHATIIHY f UI! PLAN�TAHY ATMOS• 
PHENES , OEPT, UF PHYSICS AND A�THUNOM'r , U N I V ,  
cu1,u:Gt:: LO NUO N ,  LUNUON .. c ,  f: bBl I l:.t.GLANU ) : 
THF.RMAL I NfHAHED PROPERT J lS 0� ftlE MA  kl' 1 AN  AT• 
MUSPHEHE, 4. PRl::l>ICT l UNS 0� fHI:. PR�SlNC� OP 
ousr AllD IC£ CLUIJUS f"RUM V J K J Nc; lHHl Sl'!'.CTllAL 
IWASllflt::MENTS 
JOURNAL OP GKUPH'tSlCAL H�SlsAHCH VUL, H 4 ,  
2!165•2d74 ( 1 9 7 9 )  

JAMES , P . � .  ♦ bHlCGS , G ,  + BA�N� S , J .  t 

SPHUCK , A ,  ( Jl:.-r l'HOl'Ul,SIUN LAHUHATl•RY , CA l . l•  
f"OHN l A  l NST. IW rECHNOl,OGi ,  PASAvu, A ,  CA  
9 1 1 0 3  ) :  91:.ASUNAL Hi,;c1:.ssJUN  U ►  MARS ' SOUTH 
POLAH CAP AS $1:.F.N Ht V J � lNG  
JOURNAL OP  GEOPHYSICAL RESEARCH VOL,  H4 , 
2ij89•2922 ( l 'l 7 9 l  

JUl•n;s , K . L .  ♦ AkV l l>SUN , H . f, ,  t C:UJNt.tSS , F. , A ,  ♦ 

BRAGG , S . L.  + �ALL , s . o .  t CAHLS10N , c . i,; .  + 
P l OtK ,U ,G ,  ( PLAN�TAHi  RESEARCH I NC , ,  PASAOt• 
N A ,  CA 91 1 0 b  ) ;  
ONE: �tAHS '.l'le:AH: V I K I NG LANIJEI< I MAGING OttSEHVA• 
t lONS 
SCilNCE VOL .  204,  799•80b ( 1 97 Q )  

Kl l:YFF.k , H , H ,  MAHS VllLAl'lLE.S ( ANI> MF.H;uHULUGY 
ANO OUST> 
JOURNAL Of GEOPHYSICAL Hi,;StsAkCH YUL, H 4 ,  27Q 3 
( 1 97 9 )  

LEOV Y , C , B ,  ♦ ZUHF.K , R .� .  ( UEPT. Of ATMUSPHF.k• 
lC SCJ!,;NCES, U N I V .  OF WASH lNGfUN , Sl:.ATTLt,;, wA 
9 8 1 95 ) :  TH�R�AL f lUKS ANIJ MAH1 1 A N  OUS1 
STURI-IS: Dl REC f EVIDt::•Wt. FIJH CUIIP l , I NG  
Jl)URNAL l)f\ ca.OPHYSICAL l!ESl!:AHCfl VflL. 84 ,  
295b•296H l \ 9 7 9 )  

MAkT l N , T . z .  t PF.Tl:.HFREUN h , A . M .  ♦ M lNE.R , t ,o.  ♦ 
� l l!:Ft l H , H . H ,  ♦ HUN f , G , f ,  l Ut::PT, UF 1:.ARl fl 
ANO SPACE: S(; U:NCl:.S, 11rn v ,  Ot CALIFUHN I A ,  l,t,s 
ANGEL£S, CA 90024 ) :  
THERMAL I NfRAkF.0 PkOl'KkTltS ut THF. MAkf l A N  
MOSPHi,;Mt, I ,  GLOHAL HEHAV I Uk AT 7 ,  Y ,  
AND 20 MICROMK ftl! 
JOURNAL Of" GF.UPHYSJCAI, kESt. AkCH 'vlJI,, 
2830•J�42 ( 1 979 )  

At• 
I t  , 

8 4 , 

MAkT I N , T ,Z,  ♦ K I Ef Fi,;R , H , H ,  C DEPT, Ut i,;AH1 H 
AND SPACE SCI ENC!sS, U N I V ,  U� CALIFUkN J A ,  LUS 
ANGELE.S, CA 90024 ) : IHl::kMAL l tn kA IH.11 Pkl lPF.R• 
t ltS Uf TH� MARTIAN A fMCJSPHlHF.. 2. Tk� 1 �  
MlCkOMF.TER HAND MF.ASUkF.MENTS 
JOURNAL OF GEOPHYSICAL Hf.S�:AkCH Vilt,, 84 , 
2843•2852 ( 1 979 )  
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MARS (CONTI NUED) 

NAKAMURA , Y .  ♦ ANUt:RSON , O o L ■ ( GEOPHYSICS LABU• 
RATUR Y ,  MANIN� SCIENCE lNST . ,  THl UN l V .  Ut 
TlXAS, GALVESTON , TX 77550 J :  MAHTI A N  W I NO 
ACl l V I TY OEfECTEU HY A SllSMOMETlR Al V I K I NG 
LANl>ll< 2 SIT!:: 
GEOPHYSICAL HlS�AHCH Lt:ITlHS VOL. b ,  499•502 
( 1 9 7 9 )  

PF:TEHfRlUN D , A 0 H 0 ♦ K l l::ffF:R , H 0 H 0 ( DEPT ■ Of 
t:AHTH ANO SPACt: scu:NCES, UN I V .  or CAL lfORN I A  
A T  LOS ANGELES, LOS ANGELES, C A  9U024 l :  
THEHMAL INFHA�lU PHUP�RTl tS or THI,. MART I AN AT• 
MUSPHt'.HE 0 30 LOCAL OUST CLOUDS 
JUUHNAL Of GlUPHYSlCAI, HF:SEAl<CH 
2853•2db3 ( 1 9 7 9 )  

VOL 0 8 4 ,  

POLLACK , J .B,  ♦ CULBUHN , D.S. ♦ fLASAH , f . M ,  ♦ 

KAKN , 1< .  ♦ C AHLStu � , c . E .  + P IUEK , u . G ,  ( 
SPACE SCIENCE O l V lSlOH,  NASA AMES l<ESfAHCH 
CENTl� , MDFfETI f l ELO , CA 94035 J ;  
P�OP�HTIES ANO Efft:CTS Uf OUS1 PAHTJCLES SUS• 
PENDED IN THE MAHT l A N  ATMOSPHEl<l 
JOURNAL Of Gt:UPH YSICAL Hf.SlAHCH VUL, 84 , 
2929•2945 ( 1 9 1 9 )  

RYAN , J , A .  + Kt:NRY , H 0 M ,  ( EARTH SCll::NCl DfPT 0 , 

C A l,H Ul<N I A  STA'fl UN ! V ,  ,H rULUJl'l'ON , t"ULLl::I<• 
TUN , C A  92&34  ) :  MARS AIMOSPHlHlC PHtNUMlNA 
OUNJNG MAJUR OUST STURMS AS Mt:ASORt:O A f  SUR• 
f'ACI,. 
JOURNAL or GlcOPHYSICAL HESf.ARCH VOL, A 4 ,  
2 8 2 1 •2 ij 29 ( 1 9 / 9 )  

SH 1 MAZA� I , r .  + SH l M I Z U , M ,  
CfNTt,R ,  MOf'�•ll J t' 1 ELD, 
Sor.AL VAR l A1' ION Ill' Ol.UNE 
Tl AN ATMJSPHERt: 
JOURNAL or G�UPHYSlCAL 
t 2 Ml• l 27 &  ( 1 9 7 9 )  

( NASA AMf.S RESEARCH 
CA 94035 ) :  THE S�A• 
Ot:Ns 1 rr IN THE MAR• 

RESf.Al<CH VOi , ,  11 4 ,  

SMlRNuv , v .N ,  ♦ fJMll, ' CHENKO, A . N ,  + 
V A J SHE.RG , O , L, POSSl� r.t. OISCUVl,.l<Y or CUSPS 
Nt:AR  MARS 
COSMIC Rl::SEARCH VUL ,  l b ,  b8A•b93 ( 1 9 7 9 )  

T I LLMAN , J 0 E,  ♦ �gNR Y , R , M ,  + Hf.SS,S, L , ( UEP1 . 
OF ATMIISl'HER lC scn;Nct:, IJNI v.  Ut' l<tASH lNGTIIN ,  
S�ATTLE, W A  9 8 1 9� J :  FRONTAL SiSTt:MS OUR I N� 
PASSAGE OF THE MART I AN NURfH POLAM HOUO UVlcR 
I H E.  V l K lNG LANOlH 2 $ ( 1'1,. l'I H UR 10 THI,, f l l<ST 
1 97 7  ousr s1u1<Ms 
JOURNAL or GEUPH YSlCAL RESEARCH VUL, H 4 ,  
294 7-2955 ( 1 919 )  

WEHRB�IN , � . M .  + �UR D ,  C , w ,  ♦ BARTH , C , A .  C 
U�PT,  Uf ASTRO•GlUPHYSlCS, ANO LAHURATUH� t U� 
ATMOSPHE� I C  ANO SPACE PHYSICS , UN I � .  Ut CULU• 
RAOO, KUULUER,  CO ij0309 ) :  MARJNEH 9 U� I H A V l •  
OL�T SPECTRUMt: fEH EXPERlMfNT: V�MT lCAL b lS• 
TR l ijUT I UN Ut OZUNE UN MARS 
l CARUS VOL. 38, 288•199 ( 1 9 7 9 1  

WlSK , D, U 0 t GOLOMBEK , M . P ,  t MCG I LL , G , t  I U�P�. 
Of GfOLOGY ANO G�OGHAPHY , �N l V ,  O► �ASSACHU• 
SETTS, A�Hte:RSt, MA OIOOJ  ) :  THAHS I S  PkUV l NC► 
0► MARS: GtOLOGlC St:QUENCE ,  Gt.OMl'l 1< � ,  ANO A 
DEFORH�TION MECHANISM 
I CAHUS VOL, 38, 45&•472 ( 1 9 7 9 )  
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HUU0 , 1, ,  + SCHUBte:k"f , G,0 ( Dt:PT 0 LIi" t.ARltt ANO 
SPACE, s::a:Nc�s. UN I V ,  O► C A l, I H.ll<NJ A ,  l,OS AN­
GE.L►.S ,  C A  90024  ) :  J tl H l h l 'fllli't a►  SUI.AH 11 l NU 
J M P I NGt:MtN r �N MtRC�kY BY PLANlTANY l hUUCTIUN 
CURkH,lS 
JOURNAL ut· Gt�UPHtStCAI, Rt:sf; AHCH Vl• I,. 11 4 ,  
2&4 1 • A&41 ( l t 1 9 )  

N G , K . H ,  ♦ BEAHL> , L> . R ,  
LAw�F:NCl, K S  bb045 ) :  
nr M�RCU R Y ' S  Ol PULE 
J�UkffA L  Of GlUPHYSIC AL 
2 1 1 5• 2 1 1 7  ( 1 9 7 9 )  

P�CHMANN,J 0 � .  ♦ MELUSH, 
JNST, or TlCH�OLUGY ,  
GLOBAL f RACTIIHt:' P A  rTF.:RNS 
APPLJ C A'fJON TU MlHCUHt 
I C ARUS VOi , ,  311,  2 43-150 

( UN I V ,  IJt KANSAS, 
PUSSlBLf OI SPLAClMlNT 

Rl&►:ARCH VUL. 11 4 ,  

H 0 J, CALt rllH N l A  
PASAPlN A ,  CA 9 1 1 15 ) :  
Ut A llt.SPIJIJ PL/lt,;£·1 : 

C l 1fl9J  

SLA V l N , J 0 A ,  ♦ HULZtR , k 0 t 0 OfPl , Ut tARTH 
AND SPACE SC1�NCES AND 1 Ht: J HS1 , ur &�UPIIY• 
SICS AHO PLANlTAl<Y PHYSICS, UN I V ,  U► CAl,H''1H• 
N l A ,  LUS ANGlLES, CA 90024 ) :  'l"UJ,. ►. n t;c·r U► 
lHOSJU� ON THE SULAR w lND STANL>•Ut t  U I STANC� 
AT i,,f_;J<CU R Y  
JUUl<UAL O f  G�IPHYSlCAL R�SEARCH VOL. H 4 ,  
207&•2082 ( 1 9 7 9 )  

PLUTO 

LEBOt"SK Y ,  L . A ,  ♦ H 1 t:1< t: , G 0 1i , ♦ LllllJt S K Y , .., . ,l , C 
l,Ul,,AR ANO Pl,ANt:1 AH Y  LI\HORATllll Y ,  UN I V .  CW A H l •  
ZONA, TUCSON, AZ 8 5 7 2 1  ) ;  S�HfACE CUMl'US I T IO� 
or PLIHO 
ICAHUS vo1. . J 7 ,  5!>4•5511 ( 1 9 19 )  

SATURN 

t1Al<•NUN , A 0 ♦ PUOUL4 K , M , ( Ot, l'I·• t it' G�.IIJ>ft ¥S IC�  
ANU PLANlfAHY SCll::NC�S,  TLL AV IV  U� l V , , "AMA1 
A V I V ,  lSRAt:L ) ;  ·rH�: PHUl UCHt;K I STkY (1t HWIW• 
CAl<HDNS 1N fl fAN ' S  A f�USPH�H[ 
lCAkUS VOL. 311, 1 1 !>• 1 22 ( 1 9 7 9 )  

l:lllHtkMAN , A . .. .  + MCG1<t.Glll! , J 0 I Ut,PT 0 l l f PHY• 
SICS,  AHMAl>IJ t,►:11,LO 111 n v . ,  'l.AH l A ,  N t Gl R J A  ) :  
1 H£ u·n:c r  Or Tht. H I  . ... G S�S flM Ufl, ·rt,t. SULA!l HA­
,, I AT! UN Hle:ACfll NG Tttl'. l'(IP CW SA'l'llHN t S ATMIIS• 
PH�I<[ : Ol Rte:C r HAU I A T I U� 
lCAkUS VJL, J Y ,  4 1�•48l 1 1 9 79 )  

Ct:SS , l' o lJ , ♦ CALOwr,:LL , J .  A SATUHN IAN S1 H/110S• 
PHt H I C  St:ASON4L CLJ M1\ Ft: MOOt'!, 
lCAHIIS VUL, J I! ,  349•3!>7 ! 1 <1 7 9 )  

CUZZ l , J , N ,  • OIIHlSt- N , 1< 0 H 0 ♦ HURNS,J 0 A ,  + HA'4• 
l L L , P ,  ( NASA AMt:S H f St. AHC'1 O.Nl't l< ,  ,.un t:: n  
f l l::LO, CA 94035 I :  fHl VlRTJCAL  S1HIICTIJR� AND 
TH JC�NESS Of SATURN ' S  H l NGS 
lCAHU� VOL. J ij ,  !>4•b� ( 1 9 7 9 1  

ClULLfCJS , A .  I 0HSt:l< VA1'lllHlc Ut. PAl<IS,  t •'l2 1 'l0 
MF.. UOori , t'llAl'lCI,; ) :  PHOl'OM�:THJC l)l,,'l'i:,HM I NATH.1N 
or THt: SA fUHN H I NGS 1 fHICKNESS 
�STHONUMf ANO ASTHOPHYSlCS VOL ,  7 5 ,  �04•1Db 
C I  979 ) 

LIIMMg , � ,  ♦ I R � I N � , w . M ,  ( UlPT 0 0f PHYS I CS ANO 
ASTHONOM Y ,  UN I V .  Uf MASSACHUSl,,T fS•AMHlHST, �A 
) :  AZl�UTHAL B H lGH'fNESS V A k l ATI UNS Ut 
SATUR N ' S  l< INGS 0 l l l .  UBSEl<VA1 HJNS A l' T J l,T 
A1,,GLE H I I . �  DEGR�E 
THE ASJRUPHYSJ CAL JO�HNAL VUL. 229, l 1 09•L l 1 1  
( 1 9 7 9 )  
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SATURN (CONTINUED) 

MOUS , H . W .  + CLARKt: , J ,  T, C DEPT, Of l'HYSICS, 
JOHNS HOl'KlNS UN JV , ,  RALTlMORE, MD 2 1 2 1 B  ) :  
OEfECTIU� OF ACETILK�E l N  THE SATURNJAN  ATMOS• 
PHEkt ,  USING THE JUE SATELLITE 
THE ASfROPHYSICAL JOURNAL VOL, 229, L t07•Ll08  
( 1 979)  

SEITZER , P ,  + IANNA,P ,A.  + LEVI NSON , � . LE• 
ANO�R MCCORMICK 085, U N I V .  V J�GIN lA  CHAR• 
LOTTESV lLLE, VA 22903 ): ASTROMETHIC  n�SERVA• 
l lONS Uf SATELLITES Of THE OUTER PLANlTS 1 1  
THE SATURNIAN SYSTEM OUkJNG 1 9 7 8  

• • 

ASTkUNU�ICAL JOURNAL VOL, 8 4 ,  877•882 ( 1 979)  

TRU�ITSY N , V , N ,  + liUSROV , A , M ,  + VASl L ' t V , P , P ,  
� D�l'f. O f  THEOR�T ICAL PHYSICS, J NST, Uf 
EARTH PHYSICS, 1 0 ,  6, GIWZI NSKAYA ,  MUSCOw , 
0•242 ,  USSR J :  GHAV ITATlONAL POTlNTlAL U� THE 
SATUkN I AN SYSTlM 
ICARUS VOL, J 8 ,  473•478 ( l 979J  

URANUS 

NUlL ,f,  + CONTRlRAS , K ,  
D E  ASTRONOMI A ,  U N I V ,  
CHI LE J :  OBSERVATIONS 
OANJON ASTROLABE OF 
l 917 
ASTRONOMY ASTROPHYSICS 
36, 307•308 ( 1 979J  

+ RfPlTU R , H ,  Ot:PT, 
OE CKlLE, SANTIAGO, 

OF URANUS MADE � ITH THE 
SANTIAGO, CHJLl, DURING 

SUPPLE�ENT SERJlS VOL, 

PRICE , H , J ,  ♦ rRANZ , U , G ,  SCl£NCE APPLICA• 
TJONS,  INC . ,  5055 EAST BROAD�AY , SUlTl A•2 1 4 ,  
TUCSON, AZ 857 1 1 J :  URANUS: NARRUW•WAVt:liANU 
UlSK PROFILES IN THl SPLCTRAL REGION 6000 TU 
11500 ANGSTROMS 
JCARUS VUL, 3 8 ,  2b7•2117 1 1 979)  

VAN FLANOERN , T 0C .  U,S,  NAVAL UHSERYATUkY ,  
WASHlNGTON, DC 20390 ) :  R INGS Of URANUS: 
I N V ! S 1 1:!LE ANO l MPDSSitlLE? 
SCIENCE VOL, 204,  1 07b•1 077 ( 1 979J  

VENUS 

APT , J ,  + GOOOY , R ,  C CENTER FOR EAkTH ANO PLAN• 
ETARY PHYSICS, HARVAHO UN I V , ,  CAHliRlDG�, MA 
0 2 1 38 ) :  ANOMALOUS FEATURES JN THERMAL RADI• 
ANCE MAPS or VLNUS 
JOURNAL or GEOPHYSICAL RESEARCH YUL , 8 4 ,  
2529•2538 ( 1 979 )  

AUMANN , H , H ,  + ORTUN ,G,S 0 ( lARTH ANO  SPACl 
SCIENCES D LV JS JUN ,  JET PROPULSION LAIIORATURY , 
CALIFORN I A  J NSf ,  Uf TLCHNULUGY, 4800 OA� 
GROVE UR JVE ,  PASADENA, CA 9 1 1 0 3  l :  THE 1 2• 10 

20-MICRON SPEC'tR IJM or vu-ws: lMl'LlCUIUNS FUR 
TEMPERATURE ANO CLOUD STRUCTURE 
I C ARUS V�L .  3 8 ,  l5 1 •26b ( 1 979)  

BLAMON T , J ,  t RAGENT , 8 ,  l SERVICE D ' AERONUMll 
OU CENTRE, NATIONAL DE LA RECHtRCHl SC IENTifl•  
OUE,  9 1  VERRJERES, FRANCE J I  FURTHER RESULTS 
or THK P IONEER VENUS NEPHELUMlTEk EXPlRlMENT 
SCl lNCE VOL, 205 ,  67•70 ( 1 979 )  

BAUER , S . J ,  + OUNAHUE ,T .M .  ♦ HARTLt: , R , E . • 
1 A Y LOR , H , A , ,  JR,  ( NASA/GUDDARO SPACE f LlGHT 
ClNT�R, GREENBELT, MO 207 7 1  ) :  VENUS IUNOS• 
PH�RE: PHOTOCHEMICAL AND THERMAL Dlf�USJON 
CONTROL OF ION COMPOSITION 
SCIENCE VOL, 20�, 1 09• 1 1 2  ( 1 979 )  
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8RAC� , L , H ,  + TAYLUR , H . A , ,  JR ,  t CLUU1 l tR , P , A ,  

♦ NAGY , A ,F ,  ♦ UANJEL , R , E,  C NASA GUUUARP 
SPACL fLlGHr CENTEII , LAHlll< A rORY r nH Pl ,AN !e:'l'ARY 
ATMOSPHERES, GRt:ENBEL r ,  Mil l 0 7 7 1  ) :  UN THt 
CUN� l GUHATlUN O►' fHl N I GHTSILl�: Vt.NUS lONOPAlJSt 
Gf.llPH Y S I  CAL HESt.ARCH Lt:l l l,,RS VOL, b ,  .H�•.34k 
( 1 9 7'.I )  

BRAC E , L , H .  t THE I S , R , r ,  + � l tMANN , h , 8 ,  + 
MAY k , H , G ,  + HlllG Y , �0 R ,  + NAGY , A , t . ( LAHO• 
RATORY FOR PLANE�ARY ATMOSPHERES, NASA/GOllOAHO 
SPACE n, lGHf  CENTlH,  GREENBEl,1 , MU 2077 1  J :  

._, t;Mp l R I  CAL MUOELS Ut' rHt: ELlCTPUN Tt,;MP!sHA'rl lkt. 
ANO DENSITY I N  THl N IGHTSIDE VENUS lONOSPHEHE 
SCIENCE VOL, 205, 1 D2• 1 04 ( 1 9 7 9 )  

SRt:US , T , K ,  C SPACE RESEARCH INST . ,  ACAUle.HY OF 
SC IENCES, MOSCO � ,  u , s . s . � .  J :  VENUS: R�V l E� 
Of PRESlN r UNOtRSTANU J N G  UF SOLAR � I NU J N tle.R• 
ACTION 
SPACE SC IENCE HEVllwS VUL, 2J, 253•i7� ( 1 979) 

COL l N , L ,  
F I ELD , 
UPDATE 
SCH .NCE 

( NASA/AMKS HESEARCH Ct:NTEk, MUFFETT 
CA 940J� J :  ENCOUNTER W ITH VtNUS: AN 

VOL, 205, 44•46 l l 979J  

COUNSr.LMA N , C , C , , I l l  + GUUHlVITC H , S . A ,  + 
K I NG, R , w ,  + LUHt�f , G , 8 ,  ♦ P R l N N , H . G ,  ( 
DEPT, 0� t:ARTH ANO PLANEtARY SCJENClS, MASSA• 
CliUSt:TTS I NS F ,  OF n:CHNULOGY ,  CAM HR l UGlc , MA 
0 2 1 39 ) :  VLNUS WI NOS AHE ZUNAL AND PE1 kUGHAD� 
BELOW THE CLOUDS 
SCIF.NCE VOL, ios,  85•87 ( 1 9 7 '.I )  

CkAV��Ns , r , E .  t OIAGY , A , f ,  t IJHAC�: . 1  • •  H .  + 
CHEN , H , H ,  • K NUOSEN ,w , c .  ( SPAC� PHYS I CS H I,,• 
SEARCH LABOHA1'Uk Y ,  IH:P r • Ot A'J'IWSl'Ht.fl l C AND 
OCEANIC SC IENCl, ijN J V ,  U� M ICH IGAN,  ANN AH• 
80R , M l  4 8 1 09 J :  fHlc le:Nt;RGETICS IW l' lt� I ONIIS• 
PHMH. U� YlNUS: A PRt.l, l M l NAHt MOUlL t!ASf:0 IIN 
P I ONEER VENUS OBSERVATIONS 
G�UPHYSl:AL RESt::ANCH Lt::rTlRS YUL, b ,  J4 1•344  
( 1 9 79 )  

DINE:1> , D , J .  t ..-�.STl'HAL , J . A ,  O I V ISION llf' Glll• 
LOGICAL ANO 1-'LANETAl>Y SC H.NClS, CAl,H llfHi J A  
I HST, ur l'ECHNULIIGY , PASAO►:N A ,  CA  9 1 1 25 J :  
CORkt.LATlON rn· SlMULrAlllt lllJS U l,l"l<AV lOLtT ( 0 , Jb 
MJCRUMt:'fER) ANU HffRARt'o I Ii 1"U I 4 ►llCHI IM►:TER) 
Ip,tAGt::S ut· Vt.NUS 
ICARUS VOL, J i! ,  li l •Y9 ( 1 979 )  

OULGI NOV , s , s. ♦ ZHUiGn V , l, , N .  ♦ StlAkOVA , Y . -. .  ♦ 
tlUZ J i. , v . s .  MAGNt:-ric f i le:LO ANO MAGH E l"USl'Ut l<► 
Ot THE PLAN�t Vl,;NUS 
CUSM I C  R�SlARCH VOL, l b ,  65 7•b87 ( 1 9 7 9 )  

OONAHlJt: , 1' , 0! ,  ( U N l VEHSltl lit" M I CH IGAN , A N N  AN• 
tlOI>, M l  4 11 1 09 J :  P HlNt.� R V►" NUS kt.Sur .-r:, :  AN  
UVlRVH:w 
SC l fNCt:: YUL. 20� ,  4 1 •44 ( 1 979 )  

DUliHI I N , l!: . "l ,  t POUGUMNY I ,  l , M ,  PU I All l ll , Y U , N ,  
+ SH�OL ' H lKOV A , S , I ,  
DErt:HMI N ll'IG fHE MAGNt;-l' lC '40Mr.N I I I� Vt.NUS h i  
MAGNrTIC  M�ASUl-'EMlNTS IN  1 UE T A I L  
COSMIC RESEARCH YUL, l b ,  b93•697 l l 979 J  

lKBIHIMO V , A , P ,  ♦ GULOV rn , Y u . M ,  + MCISllll. l N ,b , ► • 
CLUUO tlPUCAL PROl't::RTH S  ANI} nit Ali"OSl'll H l► 
lllLOW THE Cl,01105 rRU'1 VENl,,RA 9 Atrn I O  l'IHl r•lMl• 
TRlC HEASUREMlNTS 
COSMIC RESEARCH VUL, l b ,  7 1 9•732  ( 1 979 )  

lYANS , � . o .  ♦ GLOkE ,J .I', KLElit::SAPf L ,  .. . w .  
LAROS, J ,G ,  ♦ Tt::C H , E , R ,  t SPALUJNG , l' . t ,  l 
UNI V ,  OF CALlFOP N l A ,  LOS ALAMUS SC IFNTlflC  
LABUHATURr ,  LOS ALAMUS, NM 87�45 ) :  GAMMA•HAY 
BURS1 OBSERVATIONS BY P I ONKlR VfNUS Okhi rER 
SCl lNCt: YUL, 205,  1 1 9• 1 2 I  ( 1 97 '.l l  
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VENUS (CONTINUED) 

rELDMAN , P . D. t MUUS , H .w,  t CLAHKl , J . T .  ♦ 
LAN E , A . L .  ( PHYSICS O�YT 0 , JOHNS HOPK I N S  UN• 
I V , , BAL r lMURE ,  MO i 1 2 1 s  ) :  l OlNTlFlCATION Uf 
1Hl UV  N I GHTGLUW FHOM VENUS 
NATURr VOL, 2 7 9 ,  2 2 1 •2l2 ( 1 9 7 9 )  

c;EHRF.:LS , T .  ♦ GkAOlf., ,J . c .  ♦ HUWt:1> , M , L .  ♦ 
Vl<BA , f , J ,  l LuNAR ANO PLANlfAHY LAl41Jl'IATOH't ,  
THE Uld V ,  UV AIHZUNA, TUCSON , AZ 85721  I S  
WAV�LlNGrH DEPENDENCE or PULAH lZATlON. XXX I V ,  
UBSlRVATJUNS nr Vt:NUS 
THl ASIHONOMICAL JOURNAL YUL , 8 4 ,  b 7 l •b82 
( I 97 9) 

GOMHUS I , r . ♦ CRA VENS , r,t:. ♦ NACY , A . F ,  ♦ 

HHAC l , L , H .  ♦ UWKNS, A , J .  ( SPACt: YHYS lCS HE• 
SEARCH LAB, , U N I V ,  U� MICHIGAN , ANN AHBOH, M l  
4 11 1 09 J :  PLASMA l) H'rUS l llN I NTO THl wAKI:: lit" 
VENUS 
Gl::UPHYSl:AL Rt:SlAHCH LlTlt:HS VOL, b ,  349•352 
( 1 9 7 9 )  

GHI NGAU Z , K . 1 ,  + VKHlGl N , M , I ,  + BREUS , T . K .  + 
GIIMBOSl , T ,  ( SPACE HESlARCH I N ST . ,  USSR ACA• 
O�MY UV SClENClS , MOSCOW, USSR J t  THl I NT�H• 
ACTION Of lLtC?HONS IN THt: OPT ICAL UMttHA ur 
VlNUS W l fH THt: PLANETARY ATMOSPHERE•THE ORIGIN  
U►  THF N l GH rT I Ml JONUSPHEHE 
JOURNAL OF GlUPHYSICAL Rf.SEARCH VUL. 8 4 ,  
2 1 2 3• 2 l 2 7  ( 1 9 7 9 )  

HUffMAN , J , H ,  + HUUGES , R , H 0 , J H ,  + MCELRUY , M , H .  
+ DONAHUE , 1 , M ,  + KULPl N , M .  ( ClNlEk VUk 
SPACE S C I ENCES, U N I V ,  Of TEXAS AT l>ALLAS, k l •  
CHAkOSON , T X  75080 1 :  COMPOS l TJUN ANO SIRUC• 
TUkE or TH� VENUS ATMOSPHlR E :  l'IESULfS fkUM 
PI ONt:lR VENUS 
SCl�NCt: VOL, l05, 49•52 ( 1 919 ) 

HUNT , G . E .  l OEPT, 
U N J V .  COLLEGE, 
p lONf.+;R '  s V IF.W or 
NATUH► VOL, 2 7 8 ,  

O f  PHYSICS ANO ASTl<UNllMY , 
LONDON, ENGLANl, I :  A 

VENUS 
7 7 7•7"18 ( 1 9 7 9 )  

l N TR J l. JG�_. roR,D,S,  ♦ CULLAHU , H . H .  + 
M I HAl,u v , J . o .  ♦ wHJ l' fEN , R , C ,  ♦ i,l)J.+ E , J , H ,  l 
PHYSICS DF.:P f . ,  U N l V .  Of SUUTttEHN CAL l fUl<NIA,  
LOS ANGELES, C A  90UU7  ) :  
E LF.CTRUN OliS+:R VAT IUN S ANO HIN t"l,OWS � k (H<4 l'H�­
P l ON EEt< VENUS URtHH:H l:'l,AS"4A AhALY:lll< t.XP►:l< l •  
MF.:NT 
SCltNCt: VOL, 20�, l l b•l 1 9  ( 1 9 7 9 )  

KEATlNG , G . � .  ♦ TAYLOR , r , w .  + N JCHULSUN , J , Y . ,  
1 1 1  + H l N SUN , E . w 0 ( NASA LANGL�Y l<lSlAkCH 
CF.NTEk, HAMPTON, VA lJb65 ) :  SHUkT•Tfl<M C�CL• 
IC VAHIATlONS ANO DIURNAL VARIAT I ONS Uf THl 
V�NUS UPPKR A fMOSPHERE 
SCIENCE VOL. 205 , bl-64 ( 1 97 9 )  

KLIORl , A , J ,  ♦ PATEL , 1 , H ,  + NAG Y , A . + . t C HA• 
V� N S , T , f. ,  t GOMHU& l , T , 1 0 ( JET PkUPULSIUN 
LAHUl<ArOH Y ,  CALI FOHN IA I NST, �r 'flCHNOLUGW ,  
PASAIH NA,  CA 9 1 1 0 .J  ) I  I N l -r I A(, 111\SlkVATlUNS IJ� 
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Sept 15-November 15 

October 16-19 
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November 5-8 
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November 14-16 

December 2-15 
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National Treasures: Land, Water, Minerals 
Exhibit at National Archives Building 
(see page 3 this Bulletin 

William Henry Holmes Exhibit 
National Museum of Natural History 
(see page 3 this Bulletin) 

Conference on the Ancient Sun: Fossil Record 
in the Earth, Moon, and Meteorites, National 
Center for Atmospheric Research, Boulder, CO 
(see page 7 this Bulletin) 
Contact: Ms. Pamela P. Jones 

Lunar and Planetary Institute 

AAS/Division for Planetary Science, 11th 
annual meeting, Holiday Inn, Clayton, MO 
Contact: Prof. Raymond E. Arvidson 

Dept. of Earth & Planetary Sciences 
Washington University 
St . Louis , MO 6 3 1 6 0  

Geological society of America and Associated 
Societies, Annual Meeting, San Diego, CA 
Contact: Mr. Fred Handy 

GSA Headquarters 
3300 Penrose Place 
Boulder, CO 80301 

Conference on the Lunar Highlands Crust 
Houston, TX (see page 7 this Bulletin 
Contact: Ms. Pamela P. Jones 

Lunar and Planetary Institute 

International Union of Geodesy and Geophysics 
XVII General Assembly, Canberra, Australia 
U. S. participants may 
Contact: A. F. Spilhaus, Jr. 

American Geophysical Union 
2000 Florida Avenue NW 
Washington, DC 20009 

Others to respective national committees OR 
Executive Director 

-

- -- I 

Organizing Committee, IUGG 1979 
Australian Academy of Science 
P . O . Box 7 83 
Canberra City ACT 2601 Australia 
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December 3-7 

January 14 

January 14-16  

February 27-29 
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American Geophysical Union, Fall Meeting 
San Francisco, CA 
Contact: Meets AGU 

2000 Florida Avenue NW 
Washington, DC . 20009 

DEADLINE - Abstracts due for XI Lunar and 
Planetary Science Conference. For forms 
and information contact: 

Publications Office 
Lunar and Planetary Institute 

Planetary Geology Principal Investigators • 
Meeting, Arizona State University • 
Contact: Dr. Joseph Boyce 

NASA Headquarters 
Code: SL-4 
Washington, DC 2054 6 

3rd Annual Conference on the Physics of the 
Jovian Magnetosphere, Rice University, 
Houston, TX. 
Contact: T. W. Hill 

XI LUNAR 
Houston, 
Contact: 

Dept. of Space Physics & Astronomy 
Rice University 
Houston, TX 77001 

& PLANETARY SCIENCE CONFERENCE 
TX 
Symposia Office 
Lunar and Planetary Institute 

. . . . 
The lunar and planetary information bulletin is published by the Lunar 
and Planetary Institute. There are usually four issues per year. rt 
is distributed free on request to lunar and planetary scientists, 
educators, students, and their institutions. 

The next issue will be in December. Copy deadline 3 December 1979. 
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 
3 303 NASA Road One, Houston, TX 77058 
Phone: 713/486-2135 . . . . . . . . 

March 17-23 
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