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VOYAGER1ATSATURN 

The Voyager encounter with Saturn beginning with the 
early coverage of the planet in August and continuing 
to the closest encounter on November 12 has pre­
sented us with a massive amount of data much of it 
causing planetary scientists to scratch their heads and 
rework old theories. Some of the pictures released 
from the Jet Propulsion Laboratory are included in this 
Bulletin along with the descriptions prepared by JPL 
staff. Several write-ups of the findings of Voyager at 

Saturn have already appeared in the magazines. 
Among these are: 

Science News v.118, 324-325,333 (November 22, 
1980) 

Sky and Telescope v.60, 481, December 1980 
New Scientist v.88, 491-495, November 22, 1980 

Time, November 24, 1980 pp. 32-41 
Newsweek, November 24, 1980 pp. 60-71 
Science v.210, 1107-1113, December 5, 1980 

The Planetary Imagery Center (PIC) at the LPI is pre­
paring a slide set containing 52 slides and a brochure 

with the descriptions of each slide. For information 
about price and availability, contact Ron Weber, LPt, 
phone: 713/486-2172. 

Dione rethys lapetus 

Encelcidus Mimcis Sil 

• • 

Relative scale of Saturn's satellites 

DECEMBER 1980 

This computer-assembled two-image mosaic of 

Saturn's rings taken by Voyager 1 on Nov. 6, 1980 at a 
range of 8 million km (5 million miles) shows approxi­
mately 95 individual concentric features in the rings. 

The extraordinarily complex structure of the rings is 
easily seen across the entire span of the ring system. 
The ring structure, once thought to be produced by the 
gravitational interaction between Saturn's sate II ites 

and the orbit of ring particles, has now been found to 
be too complex for this explanation alone. The 14th 

satellite of Saturn, discovered by Voyager 1, is seen 
(upper left) just inside the narrow F-ring, which is Jess 

than 150 km (93 miles) wide. 
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P-23099 BW 

Saturn's F, or outermost ring was photographed from 
the unilluminated face of the rings at a range of 750,000 
km (470,000 miles). Complex structure is evident, with 
several components seen. Two narrow, braided, bright 
rings that trace distinct orbits are evident. Visible is a 
broader, very diffuse component about 35 km (20 
miles) wide. Also seen are "knots", which probably are 
local clumps of ring material, but may be mini-moons. 
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This Voyager 1 picture of Mimas shows a large impact 
structure at 110,, W Long., located on that face of the 
moon which leads Mimas in its orbit. The feature. 
about 130 km in diameter (80 miles), is more than 
one-quarter the diameter of the entire moon. This is a 
particularly interesting feature in view of its large 
diameter compared with the size of the satellite, and 
may have the largest crater diameter/satellite diameter 
ratio in the solar system. The crater has a raised rim 
and central peak, typical of large impact structures on 
terrestrial planets. Additional smaller craters, 15-45 km 
in diameter, can be seen scattered across the surface, 
particularly along the terminator. This photo was taken 
on Nov. 12, 1980 from a range of approximately 
660,000 km (about 400,000 miles). Mi mas is one of the 
smaller Saturnian satellites with a low density implying 
its chief component is ice. 

P-23110 BW 

The crescent of Saturn, the plan• 
et's rings and their shadows are 
seen in this Voyager 1 image ta­
ken Nov. 13, 1980 at a distance of 
1,500,000 km (930,000 miles) as 
the spacecraft began to leave the 
Saturn system. The bright limb of 
Saturn is clearly visible through 
the A. B, and C rings. The dark 
band cutting through the cres­
cent is the shadow of the rings. 
This image was over-exposed to 
bring out the detail in the rings, so 
the crescent appears artificially 
brighter. 
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P-23113 C 

Many impact craters- the record of the collision of 
cosmic debris- are shown in this Voyager 1 color 
mosaic of Saturn's moon Dione. The largest crater is 
less than 100 km (62 miles) in diameter and shows a 
well-developed central peak. Bright rays represent 
material ejected from other impact craters. Sinuous 
valleys probably formed by faults break the moon's icy 
crust. Images in this mosaic were taken from a range of 
162,000 km (100,600 miles) Nov. 12, 1980. 
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P-23103 BW 

This image of Saturn's moon Mimas was taken on Nov. 
12, 1980 and shows the heavily and uniformly cratered 
surface of the satellite. The photograph taken at a 

range of 208,000 km (129,000 miles), shows features as 
small as about 5 km (3 miles). Topography is best seen 
along the terminator where it is enhanced by the low 
sun angle. The apparent crater density decrease to­

ward the top of the picture is not real and results from a 
change in sun angle. A long. narrow trough about five 
kilometers (3 miles) across is seen to cross from left to 
the center of the image where it terminates. A second 
trough originates near the center and extends to the 

right limb, where it appears to branch into a series of 
smaller troughs. 

Multiple impact craters are seen on the ancient surface 

of Saturn's moon Rhea in this picture taken by Voyager 
1 on Nov. 12, 1980 at a range of 73,000 km (45,000 
miles). The craters closely resemble those on Mercury 
and Earth's Moon. Many of the craters have central 
peaks formed by rebound of the floor during the explo­
sive formation of the crater. The craters are old and 
degraded by later impacts. Crater diameters seen are 
as large as approximately 75 km (45 miles). Many have 
sharp rims and appear relatively fresh while others are 
very shallow and have subdued rims. indicative of their 
antiquity. 
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P-23053 BW 

Dark spokelike features in Saturn's rings are seen 
revolving around the planet with the rings' orbital 
motion in these six photographs taken by NASA's 
Voyager 1 spacecraft on Oct. 25, 1980. The images 
were taken in sequence (from upper left to lower right) 
approximately every 15 minutes at a distance of about 
24 million km (14.9 million miles) from the planet. The 
rotation of the spokelike features, visible in the bright­
est part of the rings, is recorded in each frame. 
Because the outer part of the rings revolves more 
slowly than the inner rings, the differential motion is 
thought to cause the features to dissipate. However, 
the radial features are apparently ubiquitous and are 
regenerated by some unexplained mechanism. Dark 
round spots on the rings and planet are reseau marks 
engraved on the camera and are not features of Saturn. 
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The heavily cratered surface of Tethys was photo­
graphed at 1 :35 a.m. PST on Nov. 12 from a distance of 
1.2 million km (750,000 miles) by Voyager 1. This face 
of Tethys looks toward Saturn and shows a large valley 
about 750 km long and 60 km wide (500 by 40 miles). 
The craters are probably the result of impacts and the 
valley appears to be a large fracture of unknown origin. 
The diameter of Tethys is about 1000 km (600 mtles) or 
slightly less than 1/3 the size of our Moon. The smallest 
feature visible on this picture is about 24 km across. 

Columbia successful rollout achieved 

A significant milestone has been accomplished in the 
Space Shuttle Project with the successful rollout from 
the Orbiter Processing Facility of the first shuttle 
Columbia on 23 November 1980. Thts rollout adheres 
to the schedule announced in July by Dr. Frosch which 
leads to the first Shuttle flight in March 1981. In a 
special announcement, Dr. A M. Lovelace congratu­
lated the entire team for achieving the completion of a 
very critical phase in the preparation for the first flight. 

-~ .,.. ■ .... : . 
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It's an even dozen! 

Ti me for the Twelfth 

Lunar and 

Planetary 

Science 

Conference 

The Twelfth Lunar and Planetary Science Con­
ference will be held at the Johnson Space Center in 
Houston, March 16-20, 1981, under the joint sponsor­
ship of the Center and the Lunar and Planetary 
Institute. 

This conference continues to be the key annual con­
ference in planetary science because it brings together 
a broad group of disciplinarians in petrology, geo­
chemi:;try, geophysics, geology and astronomy. For 
1981, the conference will proceed with at least the 
same level of vigor as in previous years, but with impor­
tant modifications in format to keep pace with the rapid 
evolution in knowledge of the planets. 

For previous conferences, a·bstracts have been soli­
cited to address six or seven major topics chosen by 
the Program Committee. However, to insure that the 
Conference's topical format is responsive to changes 
1n research interests of the community, the Program 
Committee has eliminated formal topics this year. 
Instead, authors will be asked to describe their 
abstracts by selecting appropriate topical key words, 
which the Committee will use as guides to developing 
sessions which reflect the current interests of as many 
contributors as possible. It is likely that some of the 
former topical interests will re-appear. but this new 
method should provide greater visibility to new areas 
of interest than was previously available. Abstracts are 
due at LPI by 12 January 1981. Please write the Con­
ference Office for forms and instructions. 

Because of competition for space at JSC caused by the 
concurrently scheduled launch of Shuttle and the 
Conference, this year will find the entire conference 
centered at the Gilruth Center. The gymnasium will be 
converted to provide the third lecture hall, with tem­
porary buildings housing the registration area, coffee, 
and displays. Poster sessions will again be available as 
alternatives to oral presentations, and will be displayed 
in the temporary buildings. Requests for space must 
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be accompanied by informative abstracts, and will be 
judged by the same criteria for allocation of space and 
time as for oral presentations. 

Those planning to attend this conference are urged to 
MAKE HOTEL RESERVATIONS /MME DIA TEL Y. as 
the influx of media people and Shuttle observers will 
make the already tight hotel space even more difficult 
to obtain. Please call the Conference Office. LPI. tele­
phone 713/486-2150 for further information. 

Summer Undergraduate Intern Program at 
LP/ June 1 - August 7, 1981 

The Lunar and Planetary Institute offers selected 
undergraduates an opportunity to participate actively 
in lunar and planetary research with scientists at the 
Institute and at the NASA Johnson Space Center. The 
ten-week program begins June 1 and ends August 7. 
1981, although these dates can be adjusted somewhat 
to fit individual schedules. The weekly stipend will be 
$124, plus $70/week living expenses, and assistance 
with travel costs. 

Areas of Research Interests: Magnetism. ther­
mal models of planetary bodies, thermal models 
of magmas, analysis of basalts, ion microprobe 
analysis, planetary regolith studies, experimental 
petrology. sedimentary petrology, scanning elec­
tron microscope studies, planetary photogeol­
ogy, remote sensing of planetary surfaces. 
applied math, computer applications, space 
industrialization, and special library science. 
Such studies are part of current research at the 
LPI and JSC with direct applications to problems 
concerning the formation and evolution of solid 
bodies in the Solar System. Each project will be 
coordinated by an LPI or JSC scientist. 

Eligibility and Selection Criteria: Undergradu­
ates. including class of 1980 graduates, are eligi­
ble and will be considered for appointment with­
out regard for race, creed, -color. sex, national 
origin, age, handicap status or other non-merit 
factors. Selection is based upon the following 
criteria: (1 )Scholarship, curriculum and experi­
ence. (2) career objectives and scientific inter­
ests. and (3) match of interests of applicant with 
available research projects. Notification of selec­
tion will be made by April 17, 1981. 

Please direct questions and requests for application 
materials to Mrs. Pamela Jones, Lunar and Planetary 
Institute. 3303 NASA Road One, Houston, TX 77058. 
Telephone 713/486-2150. 
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NASA Plans for Comet Intercept Mission 

The NaUonal Aeronautics and Space Administration 
(NASA) and the European Space Agency (ESA) are 
continuing to negotiate regarding the level of U.S. par­
ticipation in the Giotta mission to Halley. 

The Giotto mission will use a spinning spacecraft with 
the capability for approximately a 50 kg science pay­
load. The spacecraft is shielded to permit it to pene­
trate the inner portion of the comae and survive dust 
impacts. The imaging system's prfmary purpose will be 
to photograph the nucleus of the comet. The mission 
has the potential for an excellent science payload. ESA 
is now choosing instruments which will include non­
imaging instruments such as mass spectrometers, and 
dust and plasma measuring instruments. The two 
major drawbacks of Giotto are the navigation system 
and the short observing time of approximately 4 hours 
because of a limited power supply. 

NASA has studied the Halley Intercept Mission which 
is based on a Jet Propulsion Laboratory recommenda­
tion. The spacecraft is a three-axis stabilized craft 
which will have an internal tracking system for more 
accurate navigational ability. The spacecraft has a 
total mass of approximately 1600 kg, of which 300-400 
kg will be allotted to the dust shield, and about 125 kg 
to the science payload, It will have a high quaUty imag­
ing system consisting of both a wide angle and narrow 
angle cameras. It should be able to take pictures for 
approximately two months revealing more about the 
overall comet structure. The rest of the science pay­
load would include similar instrumentation to Giotto­
... mass spectrometer. dust composition and plasma 
wave analyzers, and dust counters. 

Both Japan and the USSR are also considering mis­
sions to Halley's Comet. The Russian mission is said to 
be based on a stabilized spacecraft with a high quality 
imaging system which could supply a comet overview 
on approach but not of the nucleus. The Japanese 
mission would be quite small with a very limited 
science payload. 

The latest recommendations of the Comet Science 
Working Group, chaired by Dr. Joseph Veverka, Cor­
nell University, have been published in a NASA Tech­
nical Memorandum no. 82386, 19 pp., November 1980. 
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VOIR PROGRAM STATUS 

The Venus Orbiting Imaging Radar(VOIR) received an 
unusual distinction for a NASA program when it was 
announced on November 1 by the NASA Administrator 
that VOIR will be in the budget which the President 
submits to Congress in January. Such information is 
usually embargoed until the budget-is submitted. This 
good news for planetary science was later confirmed 
by President Carter when he telephoned congratula­
tions to Mr. Andy Stofan, Acting Administrator for 
Space Science, during the Voyager 1 encounter at 
Saturn. Mr. Carter showed considerable interest fn 
planetary exploration as he watched the Saturn en­
counter program on television in the White House on 
November 11. 

Launched by the Space Shuttle. the VOIR spacecraft 
would circle the planet for at least seven months, tak­
ing radar pictures and making measurements of the 
atmosphere as well as the surface. It would be the most 
detailed scientific examination ever made of the sur­
face of that planet, which is perpetually covered by 
clouds. 

According to plans, NASA would launch one VOIR 
spacecraft from the Shuttre to Venus in 1986. A typical 
trajectory would begln in May or August 1986 and 
provide for arrival at Venus in December 1986, where 
the spacecraft would be inserted into a near-polar orbit 
at an altitude of 250 kilometers (150 miles). Radar 
mapping and other science gathering would conHnue 
for five months or more. The mapping activity would 
result in near-global coverage of the planet 1n moder­
ate resolution (about 600 meters- 2,000 feet) imag­
ery, and coverage of a small percentage of the planet's 
surface in htgher (about 150 meters 500 feet) resolu­
tion pictures. 

Venus has yielded her secrets with great reluctance, 
principally because of the obscuring clouds, crushing 
atmospheric pressure (100 times that of Earth) and 
searing temperatures (480 degrees C or 900 degrees 
F). Several probes, both American and Soviet, have 
penetrated the planet's atmosphere and transmitted 
important data for periods ranging from minutes to 
hours. Pioneer Venus has provided considerable 
knowledge of Venus' atmospheric properties, but none 
has provided a satisfactory picture of the Venusian 
surface. 

The VOIR imagery is expected to disclose the pres­
ence of continents, ocean basins. mountain belts. rift 
valleys, fault belts or volcanoes. The nature and time 
sequence of plate tectonic activity (continental drift) 
may also be revealed, as well as any relationship 
between this and volcanic episodes in the history of 
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the planet. If impact craters are present, as suggested 
by Earth-based radar observations, their size and fre­
quency can be determined. Other science investiga­
tions will be conducted which relate to the planet's 
fundamental geophysical and atmospheric problems. 

The VOIR orbiter- weighing approximately 5,000 kil­
ograms (11,000 pounds) at launch- will consist of a 
structure with a Synthetic Aperture Radar (SAR) and 
other science instruments. The VOIR project office at 
the Jet Propulsion Laboratory is now engaged in pre­
paring the Request for Proposals (RFP's) for the full­
scale development of the VOIR spacecraft and the 
SAR. It is planned that these two RFP's will be released 
in early 1981 so contractor selection can be made by 
mid-summer. Assuming Congressional approval for 
the mission, the hardware development contracts will 
be initiated in October 1981. 

The VOIR spacecraft and SAR Phase B Studies were 
essentially completed in August. At that time, Hughes 
and Martin Marietta submitted their reports on space­
craft design and implementation. Goodyear and 
Hughes submitted their reports on the design studies 
for the SAR instrument. All contractors produced 
excellent reports which indicated the feasibility of per­
forming the mission with adequate performance mar­
gins and acceptable risks. 

Tentative science selection for the mission was com­
pleted in August. The NASA Associate Administrator 
for Space Science selected eight altimetry Co­
Investigators (Co-l's) to add to the group of 20 SAR 
investigators. He selected M. Lefebvre, CNES/GRGS, 
and W.L. Sjogren, JPL, as principal investigators (Pl's) 
for gravity investigations using radio signals. C.A. 
Barth, University of Colorado, was chosen for an air­
glow photometer investigation and M.A. Janssen, JPL, 
for a microwave radiometer investigation. Three inves­
tigations concerning the ionosphere were condition­
ally chosen to study their impacts on the project. 
These were a neutral mass spectrometer from N.W. 
Spencer, NASA/Goddard Space Flight Center, a 
Langmuir probe from L.H. Brace also of Goddard, and 
a retarding potential analyzer with ion drift meter from 
R.A. Heel is, University of Texas at Dallas. This brought 
the total number of investigators for the mission to 
eight Pl's and 61 Co-l's. All selections are subject to 
later confirmation. 

A set of 57 35mm slides and a IS-minute color sound 
movie about Venus and VOIR have been produced by 
the VOIR Project Office at Jet Propulsion Laboratory 
and are available for loan to those giving talks about 
the mission. 
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PROJECT GALILEO UPDATE 

Galileo, a cooperative project with the Federal Repub­
lic of Germany, is the only planetary mission currently 
in the development stage. The science objectives of 
Galileo are: to investigate the chemical composition 
and physical state of Jupiter's atmosphere: to investi­
gate the chemical composition and physical state of 
the Jovian satellites; and to investigate the structure 
and physical dynamics of the Jovian magnetosphere. 
Fundamental advances beyond the information ac­
quired by Voyager are anticipated. 

After separate launches of the orbiter and probe 
spacecraft by the Space Transportation System in 
early 1984, arrival of the orbiter spacecraft at Jupiter is 
planned for mid-1986, and the probe in mid-1987. The 
orbiter will provide imaging, remote sensing and mag­
netospheric information about the planet and its satel­
lites for a 20-month period with flybys of the satellites 
as close as 200 km. 

The probe will descend into the atmosphere of Jupiter 
carrying instruments to make detailed measurements 
of its chemical and physical properties to a pressure 
equivalent to ten Earth atmospheres. 

Recent Galileo activity has been directed at complet­
ing the preliminary design for the 1984 launch. An 
additional preliminary mission and systems require­
ments review has been completed, which assessed the 
impact of the change in launch dates on the spacecraft 
mission and science requirement. All subsystem pre­
liminary design reviews have now been completed by 
the Jet Propulsion Laboratory for the orbiter space­
craft. Major contracts have been renegotiated to the 
new launch schedule. The probe contract with the 
Hughes Aircraft Company (HAC) has also been 
recently competitively selected to develop the probe 
carrier. The Ames Research Center manages the 
probe effort. Critical Design reviews have been com­
pleted on several subsystems thus providing the go­
ahead to begin fabrication of flight hardware. 

Agreements with the German government for the 
rescheduling of the spacecraft propulsion module 
have been completed. Agreements have also been 
reached with the Department of Energy for use of ligh­
ter weight General Purpose Heat Source Radioisotope 
Generators for the orbiter spacecraft. 
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Fifth Princeton Conference on Space Manu­
facturing 

The fifth Princeton Conference on Space Manufactur­
ing wilt be held May 1 8-21 ,  1 981 at Princeton Univer­
sity. Co-sponsors are the Princeton University Con­
ference, the American Institute of Aeronautics and 
Astronautics and the Space Studies Institute. 

The Conference is a forum for substantive papers cov­
ering research results since the Fourth Conference in 
1 979, both technical and in the social sciences. Ses­
sion categories include international and legal consid­
erations, nonterrestr,al materials resources and pro­
cessing, electromagnetic accelerators, space stations 
and habitats, space manufacturing, social sciences 
and novel technical concepts. 

Dr. Gerard K. O'Neill, Professor of Physics at Prin­
ceton University and President of the Space Studies 
Institute, is Chairman of the Conference Organizing 
Committee. For additional information contact Bar­
bara Evans, Space Studies I nstitute, P.O. Box 82, Prin� 
ceton NJ 08540. Telephone: 609/921 ·0377. 

PIONEER VENUS 1 COM PLETES TWO 
YEARS IN ORBIT. 

Mission planned through 1 986 

The Pioneer Venus Orbiter spacecraft will have com­
pleted two Earth years in orbit around the cloud­
shrouded planet on Thursday, December 4, 1 980. The 
spacecraft is expected to remain in Venus orbit until 
1 992. Current mission planning extends through 1986. 
I n  the next six years, the Pioneer Orbiter will be looking 
at Venus from a variety of new vantage points. 

Since its arrival at Venus on December 4, 1978, Pioneer 
has made 730 24-hour orbits of the planet. It has 
returned over 1000 ultraviolet pictures of Venus's 
clouds, and it has mapped by radar 93 per cent of the 
planet's surface, revealing a terrain of mountains, high 
plateaus, and great plains. Pioneer has transmitted 
over40 billion bits of data back to Earth. To stay locked 
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on Earth, its antenna has made over five million rota­
tions relative to the spinning spacecraft. The Venus 
Orbiter has made over 1 00 maneuvers and traveled 145 
million km (90 million miles). The spacecraft gamma­
ray burst instrument has recorded 75 gamma bursts 
from various parts of the galaxy. Pioneer's other 17 
experiments have made a variety of measurements of 
Venus's atmosphere and surface, its interior, and sur­
rounding environment. 

For the first two years of its mission, maneuvers com­
manded from Earth have maintained the spacecraft 
orbit in one fixed position relative to the planet. From 
now on Pioneer's orbit will be allowed to "float" 
responding to pressure from solar radiation and Venus 
and solar gravity. This means that the orbit, now tilted 
17° to the equator will drift down until it coincides with 
Venus's equator in 1 986. This also means that its orbi­
tal low point will rise from 1 50 km (93 mi) above the 
planet's surface in 1 980 to 2200 km (1 365 mi) above it in 
1 986. After 1 986, orbital low point will reverse direc­
tion, dropping downward until it is so low that the 
spacecraft enters the atmosphere and burns up in 
1 992. At this point orbital tilt will have returned to 1 7°' to 
the. equator, but with orbital low point in the southern 
rather than northern hemisphere. 

As Pioneer's orbit changes position during this "float" 
period, it will be possible to measure the planet's bow 
shock wave and wake region or "tail" in the solar wind 
and other planet-solar wind interactions at a variety of 
places not now reachable by the spacecraft. Gravity­
sensing experiments will be improved because the 
small rocket thrusts made to maintain spacecraft posi• 
tion will no longer be needed. It should be possible by 
this gravity sensing to make detailed and precise maps 
of mass concentrations in Venus's crust. Virtually all 
other instruments can continue making their mea­
surements providing a longer time to study such things 
as periodic long•term changes in cloud circulation. 
Other instruments will be able to study planet-solar 
interactions during a large portion of, or even for a 
complete solar cycle. There should be significant 
changes in Venus's upper atmosphere as the Sun 
comes down from its present high activity period. 

Cooperative measurements may take place with Rus­
sian Venus spacecraft, expected to arrive at the planet 
in 1982 and 1 984. 

The Pioneer Project is managed by NASA's Ames 
Research Center, Mountain View, CA. The spacecraft 
were built by Hughes Aircraft Co., Space and Com­
munications Group, El Segundo, CA. 
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CRUSTAL DYNAMICS AND EARTHQUAKE 
RESEARCH . . .  

An Announcement of Opportunity 

NASA's Office of Space and Terrestrial Applications 
(OSTA) announces an opportunity to propose investi­
gations for studies of plate movement and crustal 
deformation using space techniques. The Crustal 
Dynamics Project was formed by NASA in 1 979 to 
apply space methods and technology to advance the 
scientific understanding of earth dynamics, tectono­
physics, and earthquake mechanisms. This Project is 
responsible for the application of space technology to 
the design and development of systems for making 
precise geodetic measurements aseful for studies of 
crustal movements and deformation; for planning a 
measurement strategy to organize and collect the 
measurements; for carrying out the measurement pro­
gram; and for support of the analysis and interpreta­
tion of these measurements by selected teams of 
investigators. 

The announcement, A.O. No. OSTA 80-2, was issued 
on October 21 , 1 980. Formal proposals will be required 
by 4:30 PM, EST March 30, 1 981 . A preproposal brief­
ing will be held at the Goddard Space Flight Center on 
January 1 9. Persons desiring further scientific/techni­
cal information relating to this solicitation should con­
tact either of the following individuals by mail or 
telephone: 

Dr. David E. Smith 
(Crustal Dynamics Project Scientist) 
Code 921 
NASA/Goddard Space Flight Center 
Greenbelt, MD 20771 
Phone: 301 /344-8555 

or 

Dr. Edward A. Flinn 
(Crustal Dynamics Program Scientist) 
Resource Observation Division 
Code ERG-2 
NASA Headquarters 
Washington DC 20546 
Phone: 202/755-3260 
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NASA DIVISION NAME CHANGE 

The name of the Planetary Division in the NASA Head­
quarters' Office of Space Science has been changed to 
Solar System Exploration Division as of 1 December 
1 980. 

Dr. John Naugle named acting chief scientist 

Dr. John E. Naugle, former Chief Scientist of NASA, 
will return to the space agency on a temporary basis as 
Acting Chief Scientist effective December 1 ,  1980. 

Naugle will be the principal scientific advisor to the 
NASA Administrator and will continue as a member of 
the NASA Advisory Council with the responsibility for 
planning long-range solar system exploration and for 
looking at other possible long-range goals for NASA. 

Naugle retired from NASA in June 1 979. He joined the 
space agency at the Goddard Space Flight Center in 
1 959 as head of the Nuclear Emulsion Section. I n  1 961 
he became Chief of Physics, Physics and Astronomy 
Programs in the Office of Space Science at NASA 
Headquarters and from June 1962 until May 1 966 he 
was director of Physics and Astronomy Programs in 
the Office of Space Science and Applications. 

He was appointed Associate Administrator for Space 
Science and Applications in 1 967 and became Deputy 
Associate Administrator of NASA in 1 974. Naugle 
assumed duties of Acting Associate Administrator in 
April 1 975 and Associate Administrator of the agency 
in November 1 975. He was named Chief Scientist in 
November 1977. 
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N EW PU B LI CAT IONS 

NASA PUBLI CATIONS. 

A number of publ ications on planned and recent space 
programs have been prepared and are generally avail• 
able from the Superintendent of Documents, Govern­
ment Printing Office, Washtngton DC 20402. Although 
this agency requires prepayment on all orders, they 
wi l l  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. 

Voyager Encounters Jupiter. In the summer of 
1977, two unmanned Voyager spacecraft were 
launched on a decade-long mission to explore 
the outer planets. The first encounter, in 1979, 
was with the giant Jovian planetary system. This 
full-color booklet provides an early look at the 
best of the 30,000 pictures collected during this 
first phase of the Voyager mission. 1 979. 40 pp. 
i l l ustrated. Order no.: S/N 033-000-00772-8 
$3.00 

A New Sun: The Solar Results from Skylab This 
impressive book from NASA presents the high­
l ights of the new and exciting picture of the Sun 
that has come from Skylab. Fi l led with stunning 
and un ique photographs, it i l lustrates solar 
phenomena that were only specu lated about in 
the past. The text is written in an easy-to­
understand style and quotes from famous astro­
nomers are sprinkled throughout. A New Sun wil l  
make a great addition to your l ibrary or a most 
welcome gift for your favorite student or armchair 
astronaut. Clothbound. 1979. 1 99 pp. i l lustrated. 
Order no.: S/N 033-000-00742-6 $1 0.40 
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Voyage to Jupiter This NASA SP-439 written by 
David Morrison and Jane Samz published in 1980 
presents an overview of Jupiter and the Jovian 
system, It reviews the early knowledge of Jupiter, 
examines the various spacecraft which have ex­
plored Jupiter, and presents a review of the scien­
tific results of these missions. The publication is 
beautiful ly and bountiful ly i l lustrated with many 
color photographs of the planet, of the people 
who worked on the missions, and includes the 
pictorial maps of each of the four Galilean satel­
lites. This volume should be a part of any l ibrary 
where there is an interest for the most up-to-date 
information on the planet Jupiter. 1 980. 199 pp. 
iHustrated. O rder No.: S/N 033-000-00797-3. 
$7.50 

OTHER PUBLI CATIONS OF I NTEREST 

REMEMBER . . .  please do not order any of the publi­
cations listed here from the LPI .  Contact the source, 
publ isher, or your local book seller if you wish to 
obtatn a copy. 

A set of six beautiful posters (2x3 ft.) depicting 
some of the results obtained by Voyagers 1 and 2 
during their passages through the Jupiter system 
has been prepared by the NASA Educational 
Programs Office. Sets of these posters are avail­
able for distribution to school systems, libraries, 
museums, u n iversities or other institutions en­
gaged in educational activities. If you are in a 
position to put them on public display or other­
wise use them for the purpose they were intend• 
ed, request a set of Voyager posters from: 

National Aeronautics and Space Administra­
tion 
Community Services and Education Branch 
(LFG-9) 
Washington DC 20546 

A Student Science Training Directory (SE 81-
20D), a l isting of projects for talented junior and 
senior high school students, will be available in 
February 1 98 1 .  For a copy, mail a postcard 
request to: 

Student-Oriented Programs 
National Science Fot;111dation 
Washington DC 20550 

or contact the program office by phone 
202/282-71 50. 
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FLIGHT A unique series of sound-strips explor­
ing the science, history, technology, and social 
impact of aviation and space exploration has 
been prepared by the National Air and Space 
Museum of the Smithsonian Institution. Aero­
space achievement comes to life in titles like: 

Apollo to the Moon 
Milestones of Flight 
Balloons and Airships 
World War I I  Aviation 
Rocketry and Space Flight 

An illustrated booklet describing the entire col­
lection of 21 dramatic programs.which trace the 
world's eternal fascination with flight.is available 
now. To obtain your FREE copy write to the 
address listed. Please indicate elementary or 
secondary level. 

National AudioVisual Center 
National Archives and Records Service 
General Services Administration 
Reference Section EH 
Washington DC 20409 

or call 301/763-1896. 

NOTICE. To make more storage space for new LPI 
publications, back volumes of the various annual and 
topical conference volumes will be weeded. In some 
instances printed copies will no longer be available at 
all although we are attempting to preserve the publica­
tions on microfiche and will possibly be able to supply 
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a duplicate of the microfiche copy to those who will 
want them in the future. It is strongly advised that if you 
are interested in completing your files of these publ ica­
tions, contact the LPI Information Center, 713/486-
2135 or 2134 for information about current availability 
and handling costs. 

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 
endorsement of them by the Lunar and Planetary 
I nstitute. 

The L UNAR AND PLANE TA R Y  INFORMA TION 
BULLETIN is published by the Lunar and Planetary 
I nstitute. There are usually four issues per year. U is 
distributed free on request to lunar and planetary 
scientists, educators, students, and their institutions. 

The next issue will be in February. Copy deadline is 
January 15, 1 981 . 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 8. Waranius, 
Lunar and Planetary lnstrtute 
3303 NASA Road One, Houston, TX 77058 
Phone: 713/486-21 35 

+ 

By: MMv.fo ChomeJt, JJt. 

Wyandotte. MI 
( age. 1 2 )  
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January 1 1-14 

January 1 2  

January 1 5  

March 1 1 -14 

March 1 6-20 

March 23-24 

March 23-April 4 

LPIB No. 25 

American Astronomical Society, 1 57th Meeting 
University of New Mexico, Albuquerque NM. 
Contact: Dr. Peter B. Boyce 

American Astronomical Society 
1816 Jefferson Place NW 
Washington DC 20036 

DEADLINE for Abstracts - 1 2th 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 1 1 -1 4. 
Comets, Ices, Grains and Plasma, Tucson AZ. 
Contact: Mi ldred S. Matthews 

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

TWELFTH LUNAR AND PLANETARY SCIENCE 
CONFERENCE 
John.;on 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 

~-...i~-... - ,I - .,f"' 

- •t-- . 
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April 8-10 

April 14-16 

May 18-21 

May 25-29 

July 18-22 

August 10-14 

August 17-21 

I nternational Symposium on the Hellenic Arc and 
Trench, Athens, Greece 
Contact: Prof. S.S. Augustith1s 

National Technical University 
Dept. of Mineralogy-Petrology-Geology 
P.O. Box 1006 
Athens, Greece 

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 
U niversity College London 
Gower Street 
London WC1 E 6BT England 

Page 13 

Fifth Princeton Conference on Space Manufacturing, 
Princeton University, Princeton New Jersey 
Contact: Ms. Barbara Evans 

Space Studies I nstitute 
P.O. Box 82 
Princeton NJ 08540 
Telephone: 609/921 -0377 

American Geophysical Union Spring Annual Meeting 
Baltimore MD. 
Contact: AGU 

2000 Florida Avenue NW 
Washington DC 20009 

Fourth I nternational Conference on Permafrost, 
University of Alaska, Fairbanks, Alaska 
Contact: Louis De Goes, Executive Secretary 

Polar Research Board 
National Academy of Sciences 
2101 Constitution Ave. NW 
Washington DC 20418 

Fourth I nternational 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 

= 
.:, 
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August 28-Sept 9 

October 13- 16  

November 2-6 

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

LPIB No. 25 

Contact: IAVCEI Symposium on Arc Volcanism 
Prof. Daisuke Shimozuru 
Earthquake Research Institute 
University of Tokyo 
Bunkyo-ku 
Tokyo 113 Japan 

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

Univers1ty of Pittsburgh 
Dept. of Earth and Planetary Science 
321 Old Engineering Hall 
Pittsburgh PA 1 5260 

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 

F .  I • •  L . .  ' . A • • •  , s ,  I I . H .  1 1 1  

Av a i l a b l e  from : 

SATURN SL IDE SET 

52 s l ides and desc r ipt ive booklet 

Pl anetary Imagery Center 
Lunar and Pl anetary Insti tute 
3303 NASA Road One 
Houston TX 77058 
U .  S .,_A .  

COST : $1 3 . 00 prepai d  i n  U . S . 
add $3 . 00 for fore i gn mai l i ng 
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LUNAR AND PLANETARY B IBLIOGRAPHY 

I tems selected from Journals received at the LP! li brary/Information Center September-December, 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 article ,  

MOON , MOTION, DY�AMI CS,  GRAVITY F I ELD 
CHAPRONT-TOUZ E , H ,  t HENRARD , J ,  ( SERVICE DE 

H[CANI OUE CELESTE DU BUREAU DES LONGI TUDES , 77 
AV , DENFERT ROCHEREAU,  F-750 1 4  PAR I S ,  FRANCl 
1 :  ( F R I THE HAIN  PROBLEM OF THE MOTI ON OF rHE 
MOON : COMPARISON BETWEEN T WO THEOR IES  
ASTRONOMY ANO ASTROPHYS ICS VOL , 86 ,  221 -22� 
( 1980)  

FERRAR I , A , J ,  t SINCLAI R , W , S ,  t SJOGRI N , W , L , t 
WILLIAMS , J , G ,  + YODER , C , F ,  < JET PROPULSION 
LAB , ,  CALIFORNI A  INST , OF TECH , ,  PASADENA, CA 
9 1 1 03 ) :  GEOPHYSICAL PARAMETERS OF TH( 
EARTH-MOON SYSTEM 
JOURNAL OF GEOPHYS I CAL RESEARCH VO� . 85 ,  
3939-3951 ( 1980)  

FREITAS , R , A , J R .  < 1 0 0  BUCKINGHAM 
CLARA , CA 950'5 1 > :  A SEMCI! 
ART I F I C I AL OBJECTS L OCATED AT  
L I BRAT I ON POINTS  
ICARUS VOL , 4 2 ,  442-447  C 1980l 

DR I V E ,  SANTA 
FO i{ NATURAi OR 

THE EAkTH-MOON 

FRIEDLANOER , S ,  < DEPT , OF MATHEMATICS , UNIV , 
OF ILLINOIS ,  CHICAGO C IRCL E ,  CHICAGO , I L  60680 
) :  HYDROSTATIC  T I DAL MODEL FOR LUNA� 
ASYMMETRY 
GEOPHYSICAL AND ASTROPHYSICAL FLO I D  DYNAMICS 
VOL , 1 5 ,  1 05-122  ( 1980)  

H IGNARD , F ,  ( C , E , R , G , A , ,  GRt,SSE ,  FRANCE I :  Tl!E 
EVOLUT I ON OF THE LUNAR ORB I T  REVlb ! l E D ,  I I  
THE KOON AND THE PLANETS VOL , 23 , 1 85-201 
( 1980}  

HULHOLLAND , J , O ,  ( UN I V ,  OF TEXAS AT AUST I N ,  
AUS T I N ,  TX 78712  ) : HOW HIG� THE MOON: ft 
DECADE OF LASER RANGING 
SKY AND TELESCOPE VOL , 60 , 274-279 ( 1 900 >  

HULHOLLAND , J , D .  < MCDONALD OBSERVATORY AND 
DEP T ,  OF ASTRONOH Y ,  U N I V ,  OF TEXAS A r  
AUSTI N ,  AUS T I N ,  T X  78712  l :  SC l ENT I F I C  
ACHIEVEMENTS FROH TEN YEARS OF LUNAR LASER 
RANGING 
REVIEWS OF GEOPHYSICS AND SPACE PHYSICS  VOL , 
1 0 ,  549-564 ( 1 980 ) 

SCHMI DT , D , S ,  ( DEPT , OF MATHEMAT ICAL SCIENCES,  
UN I V ,  OF C INCINNA l I ,  C INC I NNAT I , OH 45221 > :  
THE MAIN PROBLEM OF LUNAR THEORY SOLVED  DY THE 
HETHOD OF BROWN 
THE MOON ANit THE PLANETS VOL . 23 , 135-11,4  
( 1980)  

STEVENSON , D , J ,  < 
SCI ENCE S ,  UNIV ,  
LOS ANGELES ,  CA 
PALAEOHAGNET ISH 

DEP T .  OF EARTH AND SPACE 
OF CALIFORNIA AT LOS ANGEL�S , 

90024 > :  LUNAR ASYMHETRY AND 

NATURE VOL , 287 , 520-521  ( 1980>  

MOOM . P�VS I CAL STRUCTURE, THER"!AL & STRESS H J SJORY 

B I NDER , A , B ,  INSTI TUT FUR MINERALOG IE , 
HUNS TEk,  WEST 

S f RUCTURE OF � 
UNIVERSITAl MUNSTER , 4400 
GERMANY > :  ON THE INTERNAL 
MUON OF F ISS I ON ORIGIN  
JOURNAL OF GEOPHYS ICAL RESEARCH 
4872-4880 ( 1 980)  

VOL , 

B I NDER , A , B ,  INST l l UT FUR MINERALOG I E ,  
UNI VERSI TAT  MUNSTER , 4400 MUNSTER, WEST 
GERMANY ) ! THE SELENOGRAF'HICAL D l S TR l BUTIUN 
OF DEEP HOONOUAKE EPICENTERS 
GEOF'HYSICAL RESEARCH LETTERS VOL , 
( 1980>  

7 ,  707-700 

RUSKOL , E , L ,  ( I NST . OF C:ARTH PHYSl CS , ACADEHY 
OF SCIENCES OF THE USSR , USSR > :  I IH T I AL 
TEMPERATURE D ISTRIBUT ION IN  TH� MOON 
SOLAR SYSTEM RESEARCH VOL , 1 3 ,  159 1 65 C 1 980 l 

MOON , MORPHOLOGY, STRATIGRAPHY, MAPPI NG 

ASHWORTH , D , G ,  ( ELECTRON I CS LABS , ,  UNI V ,  or 
KENT , CANlERBUR Y ,  KENT , ENGLAND ) : THE 
TEHPORAL DEVELOPMENT OF Ml CROCRATER AND 
ACCRE T I ONARY GRA I N  POPULATIONS ON LUNAR ROCht 
SOBJEClED  TO METEORO I D  AND SOLAR WINU  
BOMBARDMENT-- ! .  THEORY 
PLANETARY AND SPACE SCI ENCE VOL , 28 ,  o 1 7-624 
( 1980)  

B IJAOU J , A ,  t FROESCHLF , M , H ,  C OBBERVATOlR[ D� 
NICE - LE  HONT GROS, F-06300 N I C E ,  FRANCE ) l  
A NEW ALGORI THM TO DETfRMINE IMAGE EDGES ;  
APPLICATION TO LUNAR CRATERS 
ASTRONOMY AND ASTROPHYSICS VOL , 8 7 ,  ,so 251 
( 1980)  

HOORE , H , J ,  t BOYCE , J , H ,  t HAHN, D , A ,  
GEOLOGI CAL SURVEY ,  MENLO PARK , CA  
IHPACT CRATERS IN THE  LUNAR REGOLITH  
MORPHOLOGI E S ,  RELA T IVE AGE S ,  ANO 
FORMATION 
THE HOON AND THE PLANETS VOL , 23 ,  
( 1980)  

I ) .  5 .  
> :  SMALL 

lliE l R  
RATES OF 

231 -252 

HOUTSOULAS , M ,  t PREKA , P ,  UN IVERSI T Y  OF 
ATHENS, GREECE ) :  MORPHOLOGICAL 
CHARACTERI S T I CS OF LUNAR CRATERS WITH SHALL 
DEPTH/DIAMETER RATIOS , 1 1 , 
THE MOON AN[1 THE f'LANETS VOL . .!3 ,  1 13-126 
( 1980)  

WU, S , S , C , t HOORE , H , J , EXF'ERIMENl AL 
�HOTOGRAHHETRY OF LUNAR IMAGES 
U , S .  GEOLOGI CAL SURVEY PROFESS IONAL f'APER 
1046-CI,  1980 , Pf' , 23 ( 1 980)  
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MOON . CHEMI CAL COMPOS IT ION, PETROLOGY 

AXON , H , J ,  t NASIR , M , J ,  + �NOWLES , � .  ( 
METALLURGY DEPT , ,  GROSVENOR STREET ,  THE 
UNIVERS I T Y ,  MANCHESTER Ht 7HS,  UK l l  METAL 
AND PHOSPHI D E  PHASES IN  �UNA 24 SOIL FRAGMENTS  
PHILOSOPHICAL TRANSACTIONS OF  THE ROYAL 
SOC IETY  OF LONDON VOL , �9 7 ,  7- 13  ( 1980 > 

DURRANl , S , A ,  t BULL , R , K ,  t MCKEEVER , S , W ,  
DEP T ,  OF PHYS ICS , UNI V ,  OF BlRHINGHA H ,  B l 5  
2 T T ,  U K  l l  SOLAR FLARE fXPOSURE ANO 
THERMOLUMINESCENCE OF LUNA 24 CORF MAT�RIAI  
PHILOSOPHICAL TRANSACTI ONS OF  THE  ROYAi 
SOC IETY OF LONDON VOL , 297 , 4 1 -50 ( 1980)  

GRAHAM , A , L ,  t HUTCHI SON , R ,  
( NATURAL HI STORY ) ,  DEPT , 
CROMWELL RD , ,  LONDON SW7 ,  UK 
AND PETROLOGY OF FRAGMENTS 
CORE 

BRI T ISH MUSEUM 
OF M INERALOGY ,  
> :  MI NERALOGY 

� RON THE LUNA 24 

PHILOSOPHICAL TRANSACTIONS OF THE ROYAL 
SOC IETY OF LONDON VOL , 297 , 1 5-22 ( 1980 ! 

HENNESSY , J ,  + TURNER , G ,  ( DEPT,  OF PHYSICS ,  
UNI V ,  OF  SHEFFIELD ,  SHEFFI ELD  S3  7RH ,  UK  ) !  
40AR-39AR AGES AND IRRRAD IAT ION HI STORY OF 
LUNA 24 BASALTS 
PHILOSOPHICAL TRANSACT IONS OF THE ROYAL 
SOCIETY  OF LONDON VOL , 297 ,  27-39 ( 1 980 ) 

HCDONNELL , J , A , H ,  + ASHWORTH , D , G ,  t CARE Y , W , C ,  
< SPACE SCI ENCES LAB , ,  UN I V ,  O F  KEN f ,  
CANTERBURY , CN2 7NT , ENGLAND ) :  THE TEMPORAL 
DEVELOPMENT OF H ICROCRATER AND ACCRET I ONARY 
GRAIN POPULATIONS ON LUNAR ROCKS SUBJEC ED TO 
METEORO I D  AND SOLAR WIND BOMBARDMENT-- ! ! ,  
OBSERVAT IONS ON THE LUNAR SURFACE AND APOLLO 
SAMPLES 
PLANETARY AND SPACE SCIENCE VOL , 28t  625-638 
< 1<;'80 )  

NAGLE , J , S ,  ( NOFITHROP SERVICES, INC , , HOUSTON , 
T X  7 7034 > :  CORE 1 4 220 AND THE LATERAL 
CONTINU I T Y  OF SOILS AT APOLLO 1 4  STATION G 
THE MOON AND THE PLANETS VOL , 23 ,  165-183 
( 1980)  

NAGEL , K ,  t FECHT I G , H ,  ( MAX-PLANCK-INSTITUT 
FUR KERNPHYS I K ,  H E I DELBERG, W , GERMANY 1 :  
D I AMETER TO DEPTH DEPENDENCE OF IMPACT CRATERS 
PLANETARY AND SPACE SCIENCE VOL , 28 ,  567-573 
( 1 <;'80 ) 

NORD , G , L , JR ,  <;>59 NATIONAL CENTER,  U , S ,  
GEOLOGICAL SURVEY,  RESTON , V A  22092 l :  THE 
COMPOS I T ION,  STRUCTURE , AND STAB I L I T Y  Of 
GUINIER-PRESTON ZONES IN  LUNAR AND TERRESTRIAL 
ORTHOPYROXENE 
PHYSICS AND CHEMI STRY OF M INERALS VOL , 6 ,  
109-128 ( 1980)  

P IETERS , C , H ,  ( DEP T ,  OF  GEOLOGICAL 
BROWN UNIV , ,  PROV I DENC E ,  R I  
REGOLI THS I N  THE LAB 
GEOTIMES VOL,  25( 6 )  1 6 - 1 7  ( 1980 1 

SCIENCES,  
029 1 2  , :  

P I ETERS , C , H ,  + HEAD , J , W ,  + ADAMS , J , B ,  + 
HCCORD , T , B ,  + Z I SK , S , H ,  + 
WHITFORD-STARK, J ,  L .  < DEPT . OF GEOLOGICAL 
SCIENCE S ,  BROWN UNIV , ,  PROV I DENC E ,  RI 02912  > :  
LATE HIGH-TITANIUM BASALTS Of THE WESTERN 
MARI A :  GEOLOGY OF THE FLAHSTEED REGION OF 
OCEANUS PROCELLARUH 
JOURNAL Of GEOPHYSICAL RESEARCH VOL , 85,  
3919-3938 ( 1980 ) 
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P I LLI NGER , C , T ,  + FABIAN , D , H ,  I PLANETARY 
SC I ENCES UN I T ,  DEP T ,  OF M INERALOGY AND 
PETROLOG Y ,  CAMB R I DGE ,  CB� JEW , UK 1 :  TH[ 
SEPARATION AND DISTRIBUTION OF SOME LUNA � 4  
COR'E MATERIALS 
PHILOSOPH ICAL TRANSACTIONS OF  l HE ROYAL 
;;OC IETY  OF L ONDON VOL , 297 ,  l 6 ( 1980 ) 

RAO , M , N ,  + VENKATESAN, T , R ,  ( PHYSI CAL RESEARCH 
LAB , ,  AHHEDABAD 380 009 , INDIA SO! AR FLARE 
PRODUCED 3HE IN LUNAR SAMPLES 
NATUR� VOL , ?86,  788-790 1 1980 1 

TELFER , D ,  J ,  + FI EL DER , G , < LUNAR ANtl f'Li'lNETARY 
UNI T ,  DEPT , OF ENVI RONMENTAL SCI ENCES , UNI V ,  
OF LANCASTER,  LANCASTER L A !  4Yll, U K  l :  
OPTICAL EXCI TATION SPECTROSCOPY OF THE LUNA ?4 
SAMPLE 24125  
PHILOSOPHI CAL TRANSACTIONS OF THE  ROYAL 
SOCIETY OF LONDON VOL , 2 9 7 ,  23-25 ( 1980 ) 

MOON , ELECTROMAG�ETI C  PROPERT IES 

HERBERT , F ,  < LUNAR AND PLANETARY L A B , , UNIV , 
OF AR I ZONA, TUCSON, AZ 857?1 > :  LUNAR CORE 
DETECTION USING TWO SURFACE HAGNETOHETLRS AT 
VERY LOW FREOUENCY 
THE HOON AN[1 THE PLANETS VOL , 23, 1 2 /  1 J 1  
( 1 980 ) 

VANYAN , L , I , SOVIET GEOFHYSI CAL COMMI TTEE , 
MOSCOW I I 7296 , USSR l :  THE ELECTRICAL 
CONDUCT I V I TY OF THE HOON 
GEOPHYS ICAL SURVEYS VOL , 4 ,  113-185 ( 1 980 ) 

MOON. RADIATIVE, OPTICAL & THERMAL 0ROPERTIES 

GAY , J ,  t FALIN , J ,  L ,  t KOVALEVSKY , J ,  + 
CORTEGG IANI , J . - P ,  t DUMOUL I N , M ,  ( 
C , E , R , G , A , 1  GRASSE, FRANCE ) !  MODELLING  OF 
TEMPERATURES OF SELECTED POINTS IN  LUNAR MARIA 
THE MOON AND THE PLANETS VOL , 23,  2 1 3-2�0 
( 1<;'80 ) 

GAY , J , t RABB I A , Y ,  + BOUDON , Y ,  t 
CORTEGGIAN I , J , -P ,  t FUTAULLY , R .  + 
G A I GNEBET , N ,  + GRANl:.S , P ,  + KOVALEVSKY , J ,  + 
SAGNIER , J , L ,  + TORRE , J , H ,  t V I LLAIN , J , P ,  + 
WALCH , J , J ,  < C , E , R , G , A , ,  GRASSE , FRANCE I :  
( FR ) HEASUREHENTS OF INFRARED APPARENT  
TEMPERATURES OF  LUNAR MARI A  
T H E  HOON AND THE PLANETS VOL , 23 ,  203-21 1  
( 1 980 ) 

HUGHE S , D , W ,  DEP T ,  OF PHYSICS ,  UNI V ,  OF 
SHEFFI E L D ,  UK > :  TRANSI ENT LUNAR PHENOMENA 
NATURE VOL , 285 , 438 ( 1980)  

SEKIGUCH I , N  C TOKYO ASTRONOMICAL OBSERVATORY ,  
H l TAKA, TOKYO,  JAPAN > :  PHOTOMETRY OF  THE 
LUNAR SURFACE DURING LUNAR ECLIPSES 
THE MOON AND THE PLANETS VOL , 23 ,  99- 107 
( 1980)  

MOO�l . ENVI RONMENT 

SANDERS , G , D ,  t MAHE� , L . J ,  + FREEMAN , J , W ,  C 
DEPT , OF SPACE PHYSICS AND ASTRONOM Y ,  R ICE 
UNIV , ,  HOUSTON, TX 77001  l !  OBSERVAl l ONI OF 
THE PLASMA BOUNDARY LAYER AT LUNAR D IS TANCES! 
D IRECT I NJECT ION OF PLASMA INTO THE F LASHA 
SHEET 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85 ,  
4607-4615 ( 1980)  
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MOON . �T I LI ZATIO� & COLO� IZATION 

ARNOLD , J , R ,  < DEPT , Of CHEMI SlRY ,  UNI V ,  Of 
CALIFORN I A ,  LA JOLLA , CA 92093 ) :  THE 
FRONTIER IN  SPACE 
AMERICAN SCIENTI ST VOL, 68 , �99· 304 ( 1 980 )  

HORSFORD , C , E , S ,  THE HOON rRf ATY l I TS  
INTENTI ONS AND L IMlTATIONS 
SPACEF L I GHT VOL , 22 ,  2 73-216 1 1980) 

LONGH I , J ,  DEPT , OF GEOLOGY , UNI V ,  OF 
OREGON, EUGENE , OR 97403 > :  LUNAR CRUS T ,  
ACHONDRITES 
GEOTIHES VOL , 25 ( 6 )  1 9-20 { 1 980 ) 

PLA�ETS , C ITATI ONS TO SEVERAL PLANETS 

BOND , J , W ,  t KEYSE , R , J ,  t NEWTON , G ,  < PLASMA 
AND SPACE PHYSI CS GROUP , SCHOOL OF 
MATHEMAT I CAL AND PHYSICAL SCIENCES , UNI V ,  OF 
SUSSEX, BRIGHTON BNl 90H , SUSSFX , ENGLAND > :  
ON THE EXPLOSIVE FORMAT I O N  OF MACROSCOPIC  
HYPERVELOCI T Y  PROJECTILES  FOR USE I N  THE  �TUDY 
OF PLANETARY CRATERING 
PLANETARY AND SPACE SCIENCE VOL , 28 ,  599 608 
( 1980) 

DERMOT T , S , F ,  t MURRAY , C , D ,  • S INLLAIR , A , T ,  
CENTER FOR RADIOPHYSICS AND SPACl R�SEARCH , 
SPACE SCIENCES BUILDING,  tORNELL UNIV , ,  
I T HACA, NY 14853 > :  THE NARROW RING� or 
JUPI TER , SATURN, AND URANUS 
NATURE VOL , 284,  309 3 1 3  ( 1 980)  

DOBROVOLSKI S , A , R ,  
UNIV , ,  I THACA ,  
ROCHE L IM I T :  
SATELLITES CLOSE 
I CARUS VOL, 42,  

t BURNS , J , A ,  
NY 14853 > :  
BEHAVIOR OF 
TO PLANETS 
422-441 ( 1980)  

CORNELL 
LIFE NEAR lHE 
£JEClA FROM 

DOLLFUS , A ,  + CAILLEUX , A ,  + CERVELLE , B ,  + 
HUA , C , T ,  t MANDEVILLE , J , - C ,  ( OBSERVATOIRE 
DE PAR I S ,  92190 MEUDON , FRANCE > :  REFLECTANCE 
SPECTROPHOTOMETRY EXTENDED TO U , V ,  FOR 
TERREST R I A L ,  LUNAR AND METEORITI C SAMPLES 
GEOCHIMICA  ET COSHOCHIMICA  ACTA VOL , 4 4 ,  
1293-1 3 1 0  ( 1980) 

GOETTEL , K , A ,  ( DEP T ,  OF EARTH AND PLANETARY 
SCIENCES AND MCDONNELL CENTER F OR THE $�AC� 
SCIENCES ,  WASHINGTON UNIV , ,  ST, LOU I S ,  HO 
6 3 1 30 ) : INTERIORS OF PLANETS 
GEOTIMES VOL, 25<6>  1 4-16  < 1980 > 

OROSSMAN , A , S ,  + POLLACK , J , B ,  + REYNOLDS , R , T ,  
t SUMMERS , A , L ,  t GRABOSKE , H , C , JR ,  < ERWIN W ,  
F lCK OBSERVATORY, IOWA STATE UNIV , ,  AKES , IOWA 
500 1 1  > :  THE EFFECT OF DENSE CORES ON THE 
STRUCTURE AND EVOLUTION OF JUPI TER AND SATURN 
ICARUS VOL , 42, 358-379 ( 1 980 )  

HENDERSON-SELLERS , A ,  t BENLOW, A ,  t 
MEADOWS , A , J ,  ( UNI V ,  OF L I VERPOOL, DEPf , OF 
GEOGRAPHY, L I VERPOOL, L69 3BX > :  THE EARLY 
ATMOSPHERES OF THE TERRESTRI AL PLANETS 
QUARTERLY JOURNAL OF THE ROYAL ASTRONOMICAL 
SOCIETY VOL , 21 , 74-81 ( 1980 1 

HERBS T , W ,  t 
OBSERVATORY, 
06457 > :  ON 
FORMATION OF 
ICARUS VOL, 

RAJAN , R , S ,  VAN VLEC� 
WESLEYAN UNI V , , MI DDLETOWN,  CT 

THE ROLE OF A SUPERNOVA IN THE 
THE SOLAR SYSTEM 
42,  35-42 ( 1 980 ) 
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KLIHENKO , V , M , t MOROZHENKO , A , V ,  + 
V I D ' MACHENhO , A , P ,  I MAIN ASTRONOM ICAL 
OBSERVATOR Y ,  UKRAINIAN ACADEMY OF SCTENCfS , 
KIEV , USSR > : PHASE EFFECT FOR THE BRI GHTN� US 
COEFF I CIEN1 Of THE CENTRAL D I SK OF SATURN AND 
FEATURES OF JUPITER ' S  D lBK 
ICARUS VOL , 42 ,  354-J57 ( 1980) 

LOCKWOOD , G , W ,  t THOHPSON , D , T ,  + LUMME , K ,  < 
LOWELL OBSERVATORY , FLAGSTAFF , AZ 86002 > :  A 
POSSIBLE DETECTION OF SOLAR VAR I A B I L I TY FROM 
PHOTOMETRY OF 1 0 ,  EUROPA, CALLISlO , AND RHEA, 
1 976-1979 
THE ASTRONOMICAL JOURNAL VOL , 85 ,  961-968 
( 1 980 ) 

HACY , W , JR ,  t S INTON , W , H ,  t 
INST , FOR ASTRONOMY , UNIV,  
WOODLAWN DR , ,  HONOLUL U ,  
F I VE-MICROMETER MEASUREMENTS 
NEPTUNE 
ICARUS VOL , 42, 68-70 ( 1980> 

BEICHHAN , C , A ,  
O F  HAWA I I ,  

HI  96822 
OF URANUS 

2680 
) : 

ANO 

PEP I N , R ,O I SCHOOL OF PHYS ICS AND ASTRONOMY, 
UNI V ,  OF HJ NNESOT A ,  M I NNEAPOL I S ,  HN 55455 ) l  
THE EARLI EST SOLAR SYSTEM 
GEOT IMES VOL 25 < 6 > 25-26 < 1980 ) 

SAVAGE , B , D ,  + COCHRAN , W , D ,  t WESSEL l US , P , R ,  
WASHBURN OBSERVATORY , UNIV .  o r  W ISCONSI N ,  
MADISON,  WI  53706 > : ULTRAVIOLET ALBEDOS OF 
URANUS AND NEPTUNE 
THE ASTROPHYSICAL JOURNAL VOL , 237 , 627-632 
( 1 980)  

SETTLE , M ,  < DEPT , OF GEOLOG ICAL SCIENCES, 
BROWN UNI V , , PROVIDENCE , R I  029 1 2  > :  THE ROLE 
OF FALLBACK EJECTA IN  THE MOD I F I CATION OF 
IMPACT CRATERS 
I CARUS VOL ,  42 ,  1 -1 9  ( 1980) 

SETTL E , M ,  < NASA HEADQUARTERS , ERS-2 , 
WASHINGTON, DC 20546 > :  REMOTE SENSING 
RETURNS HOME 
GEOT I MES VOL , 25 ( 6 )  24-25 ( 1 980 )  

SHOEHAKER, E , H ,  < U , S ,  GEOLOGICAL SURVE Y ,  
FLAGSTAFF ,  AZ 86001 ) l  CRATERING B Y  IMPAC T 
PROCESSES 
GEOT IMES VOL , 25 (6 ) 27-28 ( 1980> 

SK08ELEVA , T , P ,  t RODIONOVA , ZH , F , P, K .  
SHTERNBERG STATE ASTRONOMICAL I NST , ,  USSR > :  
SEVERAL PROPERTIES OF THE STRUCTURE OF  
LARGE-SCALE CONCENTRIC  BASINS ON  THF HOON , 
MERCURY, AND MARS 
SOLAR SYSTEM RESEARCH VOL , 1 3 ,  165- 170 < 1980 ) 

SMITH , W , H ,  + MACY , W , JR ,  + COCHRAN , W , D ,  ( 
MCDONNELL CENTER FOR SPACE SCIENCES, DEPT , OF 
CHEMISTRY AND EARTH AND PLANETARY SCIENCES, 
WASHINGTON UNIV , ,  ST,  LOUIS,  KO 6 3 1 30 > :  
AMMONI A  I N  THE ATMOSPHERES OF SATURN ANO 
JUPI TER 
ICARUS VOL , 42 ,  93-101  ( 1980) 

TORBETT , M ,  t SMOLUCHOWSK I , R ,  < DEPT ,  OF 
ASTRONOMY, UNIV,  OF TEXAS,  AUS T I N ,  TX 78712 
) I  HYDROMAGNETIC  DYNAMO IN THE CORES OF 
URANUS AND NEPTUNE 
NATURE VOL , 286,  237-239 < 1980 > 

WOO , R ,  t ARKSTRONG , J , W ,  C JET PROPULSION LAB , ,  
CALI FORNIA INST , OF TECH , ,  PASADENA, CA 91 103 
> :  SPECTRAL BROADENING KEASUREMENTS OF THE 
IONOSPHERES OF JUPITER AND SATURN 
NATURE VOL , 287,  309- 3 1 1  ( 1980 > 

~-._--.--------.,--
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JUPITE� 

ARLOT , J , - E ,  ( SERVICE DE HECANIQUE 
BUREAU DES LONGI TUDES , 
DENFERT-ROCHEREAU ,  F-750 1 4  PAR I S ,  
I F R ) GALILEAN SATELLITE  POSITIONS 
PHOTOME T R I C  ANALYSIS  
ASTRONOMY AND  ASTROPHYSILS VOL , 
( 1980)  

CELESTE DU 
71 AV ,  
FRANCE ) : 

US ING IHAGE 

BARROW , C , H ,  t DESCH , M , D ,  < OBSERVATO I RE DE 
MEUDON , F-92190 MEUDON ,  � RANCh l !  NON- IU 
DECAMETRIC  �ADlATION l kOM JUPI T ER AT 
FREQUENCIES ABOVE 30 MHZ 
ASTRONOMY AND ASTROPHYSICS VOL , 86 • 339 341  
( 1980 ) 

t BERTAUX , J , L ,  
JENK INS ,  E .  B ,  
VERRlERES LE 
MEASUREMENTS OF 
JUPITER 

FESTOU , H ,  + BARKER , E , S ,  t 
I SERVICE D ' AE RONOM f f DU CNRS , 

BU ISSON l ! COf'E':RtH CU$ 
THE LYNAN•ALPHA ALBEPO OF 

THE ASTROPHYSICAL 
1 1980)  

COCHRAN , W , D ,  + 

JOURNAL VOL , 

COCHRAN , A ,  

238,  1 152- 1 1 59 

( MCDONALD 
OBSERVATORY AND DEP T ,  O F  ASTRONOMY , U N I V ,  OF 
TEXAS AT AUST I N ,  AUST IN I TX 787 1 2  ) : 
LONGITUDINAL VAR I A B I L I TY OF METHANE AND 
AMMONIA BAND$ ON JUPITlR 
ICARUS VOL . 4 2 ,  102-1 1 0  ( 1980)  

DESCH , 11 , D ,  � KAISER , M , L ,  LAB .  FOr-
EXTRATERRESTRIAL PHYSICS,  PLANETARY 
MAGNETOSPHERE$ BRA�CH, NASA GOODARD SPACE 
F L I GHT CENTER, GREENBEi.iT ,  Mt1 207 7 1  > :  THE 
OCCURRENCE RATE , POLAR I ZAT ION CHARACTER, AND 
INTENSI T Y  OF BROADBAND JOV IAN � I LOMETRIC 
RADIATION 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85, 
4248-4256 1 1 980)  

DESSLER , A,  J ,  < DEPT , OF SPACE f'llYS I CS ANO 
ASTRONOMY , R ICE  UNI V , , HOUSTON , TX 77001 > :  
COROTATING B l R KELAN[I CURREtHS I N  JUPITER ' S  
MAGNETOSPHERE : AN 10  PLASMA TORUS SOURCE 
PLANETARY AND SPACE SCI ENCE VOL , 2 8 ,  781  788 
( 1980)  

GALK I N , L , S ,  CR I HEAN ASTROPHYSICAL 
OBSERVATOR Y ,  ACADEMY OF SC IFNCES OF THE USSR 
) !  T IME VARI ATIONS IN ABSORPT I ON BY AMMONIA 
IN THE 6450 ANGSTROM BAND IN JUPITER ' S 
ATMOSPHERE 
SOLAR SYSTEM RESEARCH VOL , 14 , 45- 48 l 1 980 l  

GOERTZ , C , K ,  I MAX~PLANCK- INST I TUT FUR 
AERONOMI E ,  3 4 1 1  �ATLENBURG-L I N DAU 3 ,  rRG ) !  
I O ' S  INTERACTION W I T H  THE PLASMA TORUS 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , as, 
2949-2956 ( 1980)  

I P , W , -H ,  MAX-PLANCK- INSTI TUT FUR AERONOMI E ,  
D-3 4 1 1  KATLENBURG LIN[<AU 3 ,  FRG ) : 
DI  SCONT INUIT  ! ES lN THE JOVI AN PLASMA DISK OF 
SULFUR AND OXYGEN IONS 
NATURE VOL , 286,  40  43  1 1980)  

JONES , D , E ,  + MELVILLE , J , G , I I ,  t BLAKE , M , L ,  I 
DEPT , OF PHYSICS AND ASTRONOMY , BRIGHAM YOUNG 
UN I V , , PROVO, UTAH 84601 > :  MOIIEL I NG 
JUP ITER ' S  CURRENT D I S C :  P I ONEER 1 0  OUTBOUND 
JOURNAL OF GEOPHYSlCAL RESEARCH VOL , 85 , 
3329•3336 ( 1980)  

LPI B  No , 25 

KERR , R , A , JOVIAN WEATHE R !  L IKE EARTH ' S  OR A 
STAR ' S? 
SCI ENCE VOL , 209, 1 2 1 9 - 1220 1 1980> 

LEBLANC , Y ,  t AUBIER , M , G ,  + ROSOLE N , C ,  t 
GENOVA , F ,  t DE LA NOE , J ,  I OBSERVATO I R E  DE 
MEUDON , F 92190 MEUDON , FRANCE l !  THE JOVIAN 
&- BURSTS:  I I ,  FREQUENCY DRIFT MEASUREMENTS 
AT D IFFERENT FREQUENCIES THROUGHOUT SEVERAL 
STORMS 
ASTRONOMY AND ASTROPHYSICS VOL , 86,  349-354 
( 1 980)  

LEBLANC , Y ,  t GENOVA , F ,  t DE 
OBSERVATOIRE DE MEUDON , F-92190 
) : THE JOV I AN S-BURSTS : I .  
L-BURSTS AND FREQUENCY L I H I T  
ASTRONOHY AND ASTROPHYS ICS VOL , 
( 1980 ) 

LA NOE , J ,  I 
HEUDON,  FRANCE 

OCCUR ENCE WITH  

86 ,  342-348 

HAL I N , M , C ,  < DEP r ,  OF GEOLOG Y ,  ARI ZONA STATE 
UN I V , ,  TEMPE,  AZ 85281 > :  IO,  EUROPA, 
GANYMEDE , , , 
GEO T I MES VOL , 251 6 )  23-24 ( 1 980)  

MORR ISON , D ,  I UN IV ,  OF HAWA I I ,  :! 4 4 4  DOLE 
STREET ,  HONOLULU, H I  96822 ) : FOUR NEW 
WORLDS : THE VOYAGER EXPLORATION Of JUPI TER ' S  
SATELL !TES 
MERCURY VOL , 9 '  53-64 , 72 ( 1980)  

MORRI SON , ll ,  I UNIV ,  OF  HAWA i l ,  HONOLULU, HI  
96822 l :  FOUR NEW WORLDS 
ASTRONOHY VOL , 8 ( 9 )  6-22 1 1 980 ) 

PARISH , J , l ,  t GOERTZ , C , K ,  t THOMSEN , M , F ,  
DEPT , OF PHYSICS AND ASTRONOMY , UNI V ,  Of 
IOWA , IOWA C I T Y ,  IA 52242 ) :  AZI MUTHAL 
HAGNETIC  F IELD  AT JUPITER 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 85, 
4 152-4156 ( 1980)  

DE PATER , I ,  I STERREWACHT LEIDEN ,  POST�US 9513 ,  
NL-2300 RA LEI DEN , THE  NETHERLANDS l !  2 1  CH 
MAPS OF JUPITER ' S  RADIATION  BELTS FROM Al l 
ROTAT IONAL ASPECTS 
ASTRONOMY AND ASTROPHYSICS VOL , 88 ,  1 75-183 
1 1 9 8 0 )  

P ILCHER , C , B ,  + HORGAN , J , S ,  
ASTRONOMY , U N I V ,  OF HAWA I I ,  
96822 > :  THE D ISTRIBUTION OF C S  
AROUNO JUPITER 
THE ASTROPHYSICAL JOURNAL VOL,  
( 1980 ) 

INST . FOR 
HONOLULU , H I  
I I J  EMISSION 

238, 375-380 

S INTON , W . M ,  t MACY , W , JR ,  t ORTON , G , S ,  ( INST,  
FOR ASTRONOMY , UNIV,  OF HAWA I I ,  HONOLULU,  H I  
96822 ) !  INFRARED SCANS OF JUPITER 
ICARUS VOL, 42 ,  86-92 ( 1980 > 

SLDBODK I N , L , S ,  t BUYAKOV , I , F ,  t TRIPU T , N , S ,  
LUI KOV HEAT AN[• HASS TRANSFER lNST , ,  
BYELORUSSIAN ACADEMY OF SCIENCES, M INSK, 
22078, USSR ) : SPECTRA OF S02 
APPLICATION TO EMISSION OBSERVAT I ONS 
NATURE VOL , 285, 2 1 1 -2 1 3  

SOUYRE S , s . w .  ( DEPT , OF 
CORNELL UNIV , ,  ITHACA,  

1 1980)  

GEOLOG ICAL 
NY 14853 

CALLISTO 

FROST FOR 
OF I O  

SCIENCES, 
> :  VOLUME 

AND THE CHANGES I N  GANYMEDE AND 
ORIGIN  OF GROOVED TERRAIN 
GEOPHYSICAL RESEARCH LETTERS VOL , 
1 1 980 ) 

7 ,  593-S96 

86, ' S 63 
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JUPITER ( Cont . )  

STROBEL , D , F ,  t DAV l S , J ,  
NAVAL RESEARCH LAB, , 
PROPERT I ES OF THE IO  
FROM VOYAGER EUV  DATA 

( PL ASMA PHYSICS D IV , ,  
WASH l NGTON, DC 20375 > : 
F·LASMA TORUS I NFl:.1,'ltf. lJ 

THE ASTROPHYSICAL JOURNAL VOL , 
( 1980)  

238,  L49-LS2 

TRAFTON , L ,  ASTRONOMY DEP T ,  AND MCDONALD 
OBSERVAtORY,  UNI V ,  OF TEXAS , AUST I N ,  rx 7871 2 
l :  THI:'. JOVIAN S I I  TORUS : I l' S  LONGI TUDHIAL 
ASYMMETRY 
ICARUS VOL , 42, 1 1 1-124  < 1980 ) 

V I DAL-MADJAR , A ,  t EMERICH , C ,  t CAZES , S ,  
LABORATOIRE DE PHYSIQUE STELLAtRE El 
PLANETAIRE ,  B , P ,  1 0 ,  F-9 1 370 
VERRIERES-LE-BUISSON > :  LYMAN ALPHA ALBEDO OF 
JUPI TER AND SOLAR ACTIVITY  
ASTRONOMY AND  ASTROPHYS] CS VOL , 87 ,  L 1 2-1. 1 4  
1 1 980 ) 

YUNG , Y , L ,  t STROBf L , D , F ,  CALIFORNIA INST , 
OF TECH , ,  PASADENA,  CA 9 1 1 2 �  > :  HYDROCARBON 
PHOTOCHEMISTRY AND LYMAN ALPHA ALBE�O OF 
JUPITER 
THE ASTROPHYSICAL JOURNAL VOL , ,3? , JY5-40? 
( 1980 ) 

ZW ICKL , R , D ,  t �RIMIGI S , S , H ,  t ARMSTRONG , T , f , 
t LANZEROTT I , L , J ,  ( UNI V ,  OF CAL ?FOR:,U A ,  LO!i 
ALAMOS SCltNTIFIC  LAB , ,  LOS ALAMOS ,  NH 8754� 
1 :  IONS OF JOVIAN ORIGIN  OBSE�VED BY VOYAGfR 
1 AND 2 IN I NTERP• ANETARY SPACE 
GEOPHYSICAL RESEARCH LETTERS VOL, 7, 453-456 
( 1980 l 

MARS 

ARVI DSON , R , E ,  < DEP T ,  OF SPACE AND PLANETARY 
SCIENCES AND HCDONNELL CENTER � Ok THE HPACE 
SCI ENCE S ,  WASHI NGTON UNIV , ,  Sl , LOU I S ,  MO 
63130 > :  MART IAN DATA , MAINLY V I K ING 
GEOTIMES VOL , 25 ( 6 1  20-22 ( 1 9801  

ARVIDSON , R , E ,  t GOETTEL , K , A ,  t HOHENBERG , C , H ,  
C MCDONNELL CENTER FOR THE SPACF SCI ENCES ,  
WASHINGTON UN I V , , S T ,  LOU I S , MO 63130 ) :  A 
POST-V I K I NG VIEW  OF MARTIAN GEOLOGICAL 
EVOLUTI ON 
REVIEWS OF GEOPHYS)CS  AND SPACE PHYSI C S  VOL , 
1 8 ,  S6S-603 ( 1 980 ) 

BOWMAN ,G ,  PHOBOS AND DEIMOS 
SPACEFL IGHT VOL , 22 , 303-31 1  ( 1980 > 

BRASS , G , W ,  C ROSENSTlEL SCHOOL OF MARINE AN[I 
ATMOSPHERIC  SCIENCE, UNIV ,  OF HlAM I ,  4600 
R ICKENBACHER CAUSEWAY, K /A HI , FL 33149 > :  
STAB I L I T Y  OF BR INES OF MARS 
ICARUS VOL, 4 2 ,  20 28 ( 1980 ) 

DE  VAUCOULEUR S , G ,  DEP T .  OF  ASTRONOMY AND 
MCDONALD OBSERVATORY, UNI V ,  OF TEXAS, AUST I N ,  
T X  787 1 2  I :  ROTATION PERIOD O F  MARS FROM 
TRANSITS OF ALBEDO STAT IONS AT Cl:.NTRAL 
MERIDIAN ,  1659- 1971  
THE  ASTRONOMICAL JOURNAL VOL,  85, 945-960 
( 1980)  

DLUGACH , ZH , M ,  t FENCHAK , V , A ,  C H A I N  
ASTRONOMICAL OBSERVATORY, ACADEMY OF SCIENCES 
OF THE UKRAI N I AN SSR,  K IEV ,  UZHGOROD STATE 
UNIVERSI T Y ,  I :  SOME CHARACTER I S i l  CS O F  LOCAL 
CLOUD FORMATIONS ON MARS 
SOLAR SYSTEM RESEARCH VOL . 14 ,  1 7-20 C 1980 > 
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EBERHART , J ,  MARS ALBUM 9 !  LATE LOOKS FROM THE  
LONG-LI VE D  LENS OF  THE  V I K ING 1 ORBITER 
SCIENCE NEWS VOL , 1 1 8 ,  89-92 ( 1980)  

HUNf , G , E ,  C DEP T ,  OF PHYSICS AND ASTRONOMY , 
UNIVERSI T Y  COLLEGE LONDON,  LONDON WC1E 6 BT , UK 
> t ON THE INFRARED RAD IATIVE  PROPERT IES 0� 
CO2 I CE CLOUDS : APPL ICAT ION TO MARS 
GEO�'HYS !CAL RESEARCH LE TTf RS VOi. , 7 , 481 -484 
( 1980 ) 

HUNT , G , E , + P ICKERSGILL , A , O ,  t JAMES , P , D ,  t 
JOHNSON , G ,  ( LAB,  FOR PLANETARY ATMOSPHERES,  
DEF· T ,  OF PHYSICS AND  ASTRONOMY, UN I V ,  
COLLEGE LONDON , GOWER STRE E T ,  LONDON WCtE 681,  
UK  > :  SOME D I URNAL PROPERT I ES OF  CLOU�S OVER 
THE MAR T I AN VOLCANOES 
NATURE VOL , 286, 362-364 ( 1980)  

JAKOSKY , B ,M , t MUHLEMAN , D , O ,  CAL I FORNI A  
INST , OF Tl:.CH , ,  PASADENA,  C A  Q 1 12S > :  THE 
LONGI TUDINAL VARIAT ION OF THE THF.RMAL INERT l A  
AND OF THE 2 , 8  CENTIMETER DRIGHTNESS 
TEMPERATURE OF MARS 
THE ASTROPHYSI CAL JOURNAL UOL , 239, 403-409 
( 1980)  

KOMAR , P , D ,  SCHOOL OF OCEANOGRAPHY , OREGON 
STATE UNIV , ,  CORVALL I S ,  OR 97331 ) :  HODES or 
SEDIMENT TRANSPORT ON CHANNELIZED  WATER FLOWS 
W I TH RAM IF ICAT IONS TO THE EROSION OF THE 
MARTIAN OUTFlOW CHANNELS 
ICARUS VOL ,  42 , 31 7-J29 4 1 980 ) 

PECHHANN, J , C , DIV,  OF GEOLOGICAL AND 
PLANETARY SCIENCES ,  CAL IFOIW I !'.\ INST , OF 
IECH , ,  PASADENA, CA 9 1 1 25 > : THE ORIG I N  OF 
POLYGONAL TROUGHS ON THE NORTHERN PLA I NS OF 
MARS 
ICARUS VOL , 42, 185-21 0  < 1 9801  

ROTH , L , E ,  + DOWNS, G , S ,  + SAUNDERS , R , S ,  t 
SCHUBERT , G , < JET PROPULS ION LAB , ,  CAL IFORNI A  
INST , O F  TECH , , PASADENA, C A  9 1 1 03 l !  RADAR 
ALT IMETRY OF SOUTH THARSI S ,  MARS 
ICARUS VOL ,  42 ,  287-3 1 6  ( 1 980 ) 

SANCHEZ , H ,  f FERNANDEl , J , B ,  t PA�RA , F ,  t 
NAVAS , F . J ,  ( INST I TUTO Y OBSERVATOR IO  DE 
MARINA, S.AN FERNAN(IO < CAOI Z >  �PAIN > : 
C F R I OBSERVATIONS OF MARS W I TH THE OANJON 
ASTROLABE AT  THE SAN FERNANDO OBSERVATORY 
DURING ?HE 1977- 1978 CAMPAIGN  
ASTRONOMY AND ASTROPHYSI C S ,  SUPPLEMENT SERIES  
VOL , 4 1 ,  2 1 5-217  ( 1980 ) 

SEHABER , G , G ,  < U , S ,  GEOLOGICAL SURVE Y ,  
O F  ASTROGEOLOGIC STUDIES ,  2255 NORTH 
DRIVE,  FLAGSTAFF ,  AZ, 86001 1 :  RADAR, 
ANO THERMAL CHARACTERIST J CS OF MAR S :  
PLANAR SURFACES 
ICARUS VOL , 42 ,  159- 184  < 1980 ) 

BRANCH 
GEMINI  
V I SUAL 

ROUGH 

THOl1AS, P, t VEVERKA ,  J ,  ( L A B ,  FOR PLANE TAf-V 
STUD I E S ,  CORNELL UN I V , , I THACA , NY 14853 > :  
DOWNSLOPE MOVEMENT OF MATERIAL ON DEIMOS 
I CARUS VOL , 4 2 ,  234-250 ( 1980 1 

MERCURY 

HENBEST , N ,  J S  MERCUR Y ' S  H I G H  DENSI TY AN 85-YEAR 
OLD MISTAKE? 
NEW SC ! ENTIST VOL , 87,  285 286 < 1980)  
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NEPTUNE 

BELTON , M , J , S ,  + WALLACE , L ,  + HAYES , S , H ,  + 
PRI CE , M , J ,  < K I T T  PEAK NATIONAL OBSERVATORY,  
TUCSON, AZ 85726 l l  NEPTUNE ' S ROTATI ON 
PERIOD!  A CORRECTION AND A SPECULATION ON THE 
D IFFERENCE BETWEEN PHOTOMETRIC  ANO 
SPECTROSCOP IC RESULTS 
ICARUS VOL , 4 2 ,  7 1  78 ( 1 980)  

HUGHES , o . w .  DEPT ,  OF PHYSICS,  UNI V ,  OF 
SHEFFI ELD , UK > :  GALILEO SAW NEPTUNE IN  1 6 1 2  
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