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VOYAGER 1 AT SATURN

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
fromthe Jet Propulsion Laboratory areincluded 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, LP1,
phone: 713/486-2172.
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This computer-assembled two-image mosaic of
Saturn’srings 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.
Theringstructure, once thought to be produced by the
gravitational interaction between Saturn’s satellites
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 less
than 150 km (93 miles) wide.
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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
severalcomponents 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. Thisis 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). Mimas 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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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
smallas about5km (3 miles). Topography is bestseen
along the terminator where it is enhanced by the low
sun angle. The apparent crater density decrease to-
ward the top ofthe pictureis not real and results from a
change in sun angle. A long, narrow trough about five
kilometers (3 miles) acrossis seen to cross from leftto
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.

P-23102 BW

Multiple impact craters are seen on the ancient surface
ofSaturn’s moon Rheain this picture taken by Voyager
1 on Nov. 12, 1980 at a range of 73,000 km (45,000

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.

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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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 takenin sequence (from upper leftto 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
engravedonthe cameraand are not features of Saturn.
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The heavily cratered surface of Tethys was photo-
graphed at1:35a.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 miles) or
slightly lessthan 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 roliout from
the Orbiter Processing Facility of the first shuttle
Columbia on 23 November 1980. This 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'san evendozen!
Time 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-
chemistry, geophysics, geology and astronomy. For
1981, the conference will proceed with at least the
same level of vigor asin previous years, but with impor-
tant modificationsin format to keep pace with the rapid
evolution in knowledge of the planets.

For previous conferences, abstracts 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
in 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 interestthan was previously available. Abstractsare
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 IMMEDIATELY, 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
LPI 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 National 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 primary 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
isbased on aJet 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 aliotted to the dust shield, and about 125 kg
tothe science payload. It will have a high quality 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-
neil University, have been pubtished 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
announcedon November1 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 in
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 Shuttle to Venus in 1986. A typical
trajectory would begin in May or August 1986 and
provide for arrival at Venus in December 1986, where
the spacecraft would be inserted into anear-polar orbit
at an altitude of 250 kilometers (150 miles). Radar
mapping and other science gathering would continue
for five months or more. The mapping activity would
resuit in near-global coverage of the planetin moder-
ate resolution (about 600 meters— 2,000 feet) imag-
ery, and coverage of a small percentage of the planet’s
surfacein higher (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 voicanic 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. Itis 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 wili
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-I's) to add to the group of 20 SAR
investigators. He selected M. Lefebvre, CNES/GRGS,
andW.L. Sjogren, JPL, as principalinvestigators (PI'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,
foramicrowave 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.Heelis, University of Texas at Dallas. This brought
the total number of investigators for the mission to
eight PI's and 61 Co-I's. All selections are subject to
later confirmation.

A set of 57 35mm slides and a 15-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
—_— e ————

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 Jupiteris
planned for mid-1986, and the probe in mid-1987. The
orbiter will provideimaging, remote sensing and mag-
netosphericinformation 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 18-21, 1981 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 Conferenceis a forum for substantive papers cov-
ering research results since the Fourth Conference in
1979, both technical and in the social sciences. Ses-
sion categories include international and legai consid-
erations, nonterrestrial materials resources and pro-
cessing, electromagnetic accelerators, space stations
and habitats, space manufacturing, social sciences
and novel technical concepts.

Dr. Gerard K. O'Neill, Protessor 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 Institute, P.O. Box 82, Prin-
ceton NJ 08540. Telephone: 609/921-0377.

PIONEER VENUS 1 COMPLETES TWO
YEARS IN ORBIT.

Mission planned through 1986

The Pioneer Venus Orbiter spacecraft will have com-
pleted two Earth years in orbit around the cloud-
shrouded planet on Thursday, December 4, 1980. The
spacecraft is expected to remain in Venus orbit until
1992. Currentmission planning extends through 1986.
In the next six years, the Pioneer Orbiter will be looking
at Venus from a variety of new vantage points.

Sinceits arrivalat Venus on December4,1978, 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'ssurface, 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
Orbiterhas made over 100 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, itsinterior, 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
I7° to the equator will drift down until it coincides with
Venus's equator in 1986. This also means that its orbi-
tal low point will rise from 150 km (93 mi) above the
planet’s surfacein 1980 t0 2200 km (1365 mi) aboveitin
1986. After 1986, orbital low point will reverse direc-
tion, dropping downward until it is so low that the
spacecraft enters the atmosphere and burns up in
1992. Atthispointorbital tilt will have returned to 17* 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 studysuch 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 1984.

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 1979 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 useful for studies of
crustal movements and deformation; for planning a
measurement strategy to organize and collect the
measurements; forcarrying 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, 1980. Formal proposals will be required
by 4:30 PM, EST March 30, 1981. A preproposal brief-
ing will be held at the Goddard Space Flight Center on
January 19. Persons desiring further scientific/techni-
calinformation relating tothis 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 nameofthePlanetary Divisionin the NASA Head-
quarters’ Office of Space Science has been changed to
Solar System Exploration Division as of 1 December
1980.

Dr. John Naugle named acting chief scientist

Dr. John E. Naugle, former Chief Scientist of NASA,
will return to the space agency on atemporary 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 1979. He joined the
space agency at the Goddard Space Flight Center in
1959 as head of the Nuclear Emulsion Section. In 1961
he became Chief of Physics, Physics and Astronomy
Programs in the Office of Space Science at NASA
Headquarters and from June 1962 until May 1966 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 1967 and became Deputy
Associate Administrator of NASA in 1974. Naugle
assumed duties of Acting Associate Administrator in
April 1975 and Associate Administrator of the agency
in November 1975. He was named Chief Scientist in
November 1977.
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NEW PUBLICATIONS

NASA PUBLICATIONS.

A numberof publications on planned and recent space
programs have been prepared and are generalily avail-
able from the Superintendent of Documents, Govern-
ment Printing Office, Washington DC 20402. Although
this agency requires prepayment on all orders, they
will now accept Master Charge or VISA credit cards.
Just include the account number and expiration date
on your order to them. PLEASE do not send orders for
these publications to the LPl. 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. 1979. 40 pp.
illustrated. 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-
lights of the new and exciting picture of the Sun
that has come from Skylab. Filled with stunning
and unique photographs, it illustrates solar
phenomena that were only speculated 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 will
make a great addition to your library or a most
welcome gift for your favorite student orarmchair
astronaut. Clothbound. 1979. 199 pp. illustrated.
Order no.: S/N 033-000-00742-6 $10.40
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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 knowledgeof Jupiter,
examines the various spacecraft which have ex-
plored Jupiter, and presents areview of the scien-
tific results of these missions. The publication is
beautifully and bountifully illustrated 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 library
where there is an interest for the most up-to-date
information on the planet Jupiter. 1980. 199 pp.
illustrated. Order No.: S/N 033-000-00797-3.
$7.50

OTHER PUBLICATIONS OF INTEREST

REMEMBER. . . pleasedo notorderany ofthe publi-
cations listed here from the LPI. Contact the source,
publisher, or your local book seller if you wish to
obtain 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, universities 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 listing of projects for talented junior and
senior high school students, will be available in
February 1981. For a copy, mail a postcard
request to:

Student-Oriented Programs

National Science Fourdation

Washington DC 20550

or contact the program office by phone

202/282-7150.
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FLIGHT Aunique 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 |l 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

Page 11

a duplicate of the microfiche copy to those who will
wantthemin the future. It is strongly advisedthatif you
areinterested incompleting your files of these publica-
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
Institute.

.~ By: Manv.dn Chomer, Jn.
e Wyandette MI

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

The next issue will be in February. Copy deadline is
January 15, 1981. If you have any announcements
which youwould liketo have printedinthe BULLETIN,
please send them to the Editor. We reserve the right to
select and edit copy.

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

(age 12)
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calencar

January 11-14 American Astronomical Society, 157th Meeting
University of New Mexico, Albuquerque NM.
Contact: Dr. Peter B. Boyce
American Astronomical Society
1816 Jefferson Place NW
Washington DC 20036

January 12 DEADLINE for Abstracts - 12th Lunar and Planetary
Science Conference. LPI.
Contact: Ms. Paula Criswell
LPI
713/486-2161

January 15 DEADLINE for Abstracts - Comets, Ices, Grains and
Plasma. Tucson, AZ.
For contact see meeting scheduled March 11-14.
March 11-14 Comets, Ices, Grains and Plasma, Tucson AZ.
Contact: Mildred S. Matthews
Lunar and Planetary Laboratory
University of Arizona
Tucson AZ 85721
Telephone: 602/626-2902 or 4602

March 16-20 TWELFTH LUNAR AND PLANETARY SCIENCE
CONFERENCE
Johnson Space Center, Houston TX.
Contact: Ms. Pamela Jones
LPI
713/486-2150

March 23-24 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

March 23-April 4 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
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April 8-10 International Symposium on the Hellenic Arc and
Trench, Athens, Greece
Contact: Prof. S.S. Augustithis
National Technical University
Dept. of Mineralogy-Petrology-Geology
P.O. Box 1006
Athens, Greece

April 14-16 Uranus and the Outer Solar System, University of

Bath, Bath England.

Contact: Dr. G. E. Hunt
Laboratory for Planetary Atmospheres
Dept. of Physics and Astronomy
University College London
Gower Street
London WC1E 6BT England

May 18-21 Fifth Princeton Conference on Space Manufacturing,
Princeton University, Princeton New Jersey
Contact: Ms. Barbara Evans
Space Studies Institute
P.O. Box 82
Princeton NJ 08540
Telephone: 609/921-0377

May 25-29 American Geophysical Union Spring Annual Meeting
Baltimore MD.
Contact: AGU
2000 Florida Avenue NW
Washington DC 20009

July 18-22 Fourth International 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

August 10-14 Fourth International Conference on Basement
Tectonics, Oslo Norway.
Contact: Mr. Roy H. Gabrielsen
Dept. of Geology
University of Oslo
P.O. Box 1047, Blindern
Oslo 3, Norway

August 17-21 Meteoritical Society, 44th Annual Meeting,
Bern, Switzerland.
Contact: Prof. P. Eberhardt
Physikalisches Institut
University of Bern
Sidlerstr. 5
3012 Bern, Switzerland
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August 28-Sept. 9 IAVCEI Symposium on Arc Volcanism,

Tokyo and Hakone, Japan.

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

October 13-16 Division for Planetary Science, American
Astronomical Society, Pittsburgh PA
Contact: Dr. Bruce Hapke
University of Pittsburgh
Dept. of Earth and Planetary Science
321 Old Engineering Hall
Pittsburgh PA 15260

November 2-6 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

FllllLlll.AllltSl.UDHIIII

SATURN SLIDE SET
52 slides and descriptive booklet

Available from: Planetary Imagery Center
Lunar and Planetary Institute
3303 NASA Road One
Houston TX 77058
U.S.A.

COST: $13.00 prepaid in U.S
add $3.00 for foreign mailing
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LUNAR AND PLANETARY BIBLIOGRAPHY
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Items selected from journals received at the LPI Library/Information Center September-December, 1980.

Address of first author Is included in reference.
reprint or copy of the article,

MOON. MOTION, DYNAMICS, GRAVITY FIELD

CHAFRONT~TOUZEM. + HENRARD,J. ( SERVICE IE

MECANIOUE CELESTE BU RUREAU DES LONGITUDES, 77

AV. DENFERT ROCHEREAU» F-75014 P'ARIS, FRANCE

) (FR)THE MAIN FROELEM OF THE MOTION OF THE
MOON: COMFARISON EETWEEN TWO THEOKIES
ASTRONOMY AND ASTROFHYSICS VOL. 86y 221-224
(1980)

FERRARI»A.J. + SINCLAIRsW.S. + SJOGREN»W.L. +
WILLIAMS»J.G. + YODER,)C.F., (¢ JET FRUFULSION
LAR.» CALIFORNIA INST. OF TECH.» FASADENA» CA
91103 ) GEOFHYSICAL FARAMETERS OF THE
EARTH-MOON SYSTEM
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 85,
3939-3951 (1980)

FREITAS/R.A.JR. ( 100 BRUCKINGHAM [RIVE» SANTA
CLARA» CA 950S1 ): A SEARCH FOR NATURAL OR
ARTIFICIAL ORJECTS LOCATED AT TYHE EARTH-MOON
LIBRATION FOINTS
ICARUS VOL. 42y 442-447 (1980)

FRIEDLANDER»S. (¢ DEFT. OF MATHEMATICS, UNIV,
OF ILLINOIS» CHICAGO CIRCLE» CHICAGO,» 1L 60680
¥ HYDROSTATIC TIDAL MODEL FOR LUNAE
ASYMMETRY
GEOFHYSICAL ANDIN ASTROFHYSICAL FLUILN DYNAMICS
VoL. 15, 105-122 (1980)

MIGNARDsF. (¢ C.E.R.G+A+» GRASSE» FRANCE ): THE
EVOLUTION OF THE LUNAR OREIT REVIS{TED, II
THE MOON AND THE FLANETS VOL. 23y 185-201
(1980}

MULHOLLAND»J.D. ¢ UNIV. OF TEXAS AT AUSTIN,
AUSTIN, TX 78712 1 HOW HIGH THE MOON: &
DECADE OF LASER RANGING
SKY AND TELESCOFE VOL. 60, 274-279 «(1980)

MULHOLLAND,»J. IV, ( MCDONALD ORSERVATORY AND
DEFT. OF ASTRONOMY» UNIV, OF TEYAS AI
AUSTINs AUSTIN» TX 78712 )i SC1ENTIFIC
ACHIEVEMENTS FROM TEN YEARS OF LUNAR LASER
RANGING
REVIEWS OF GEOFHYSICS AND SFACE FHYSICS vOL.
18, 549-564 (1980}

SCHMIDT»D.S. ( DEFT. OF MATHEMATICAL SCYENCES,
UN1V., OF CINCINNATI» CINCINNATI» OH 45221 ):
THE MAIN FRURLEM OF LUNAR THEORY SOLVED DY THE
METHOD OF BROWN
THE MOON ANDII THE FLANETS VOL. 23, 13S-164
(1980)

STEVENSON»D.J. ( DEFT. OF EARTH AND SFACE
SCIENCES» UNIV. OF CALIFORNIA AT LOS ANGELES,
LOS ANGELESs CA 90024 ):! LUNAR ASYMMETRY AND
FALAEOMAGNETISHM
NATURE vOL. 287, 520-521 (1980)

Please contact the author or your library for

MOOM. PHYSICAL STRUCTURE, THERMAL & STRESS HISTORY

EINDERyA.E. ( INSTITUT FUR MINERALOGIE»
UNIVERSITAT MUNSTER) 4409 MUNSTEK» WESY
GERMANY )! ON THE INTERNAL SVYRUCTURE OF &
MUON OF FISSION ORIGIN
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 894
4872-4880 (1980)

EINDER, AR, ( INSTITUT FUK MINERALOGIE,
UNIVERSITAT MUNSTER» 4400 MUNSTER,» WEST
GERMANY ){ THE SELENOGRAF'HICAL DISTRIEBRUTIUN
OF DEEF MUONOUAKE EFICENTERS
GEOFHYSICAL RESEARCH LETTERS VOL. 7» 707-70t%
(1980)

RUSKOL»E.L. ¢ INST. OF CARTH FHYSJCS, ACADEMY
OF SCIENCES OF THE USSR, USSR ): INITIAL
TEMFERATURE DISTRIERUTION IN THE MOON
S0LAR SYSTEM RESEARCH VGL. 13, 15¢-165 {1980)

MOON. MORPHOLOGY, STRATIGRAPHY, MAPPING

ASHWORTH)D'eG., ( ELECTRONICS LAES.» UNIV, oF
KENT » CANTEREURY KENT» ENGLAND @ THE
TEMFORAL DEVELOFMENT OF MICROCRATER AND
ACCRETIONARY GRAIN FOFULATIONS ON LUNAR ROCRK%
SURJECTED TO METEOROID AND SOLAK WIND
EOMEBARDMENT~-I. THEORY
FLANETARY ANI SFACE SCIENCE VOl.. 28y 617/-624
(1980)

EIJAOU1»A, ¢+ FROESCHLE,M.M. ( OBSERVATOIRE IE
NICE - LE MONT-GROS» F-06300 NICE» FRANCE ):
A NEW ALGORITHM TO DETERMINE IMAGE EDGES;
APFLICATION TO LUNAR CRATERS

ASTRONOMY ANDI' ASTROFHYSICS VOL. 87y 50-251%
(1980)

MOORE»H.J. + BOYCE»J.M. + HAHNy/L.A. « .5,
GEOLOGICAL SURVEY, MENLO FARK» CA ): SHMALL
IMFACT CRATERS IN THE LUNAR REGOLITH - THEIR

MORFHOLOGIES, RELAYIVE AGES,» AND RATES OF
FORMATION

THE MOON AND THE FLANETS VOL. 23, 231-252
(1980)

MOUTSOULAS» M. + FREKAYF. ( UNIVERSITY OF
ATHENS, GREECE ) MORFHOLOGICAL
CHARACTERISTICS OF LUNAR CRATERS WITH SMALL
DEFTH/DIAMETER RATIOS. I,

THE MOON ANDX THE FLANETS VOL. 23, 113-126
(1980)
Wwur»Ss.s.C. + MOOREYH.J. EXFERIMENTAL

PHOTOGRAMMETRY OF LUNAR IMAGES
U.S. GEOLOGICAL SURVEY FROFESSIONAL Ff-AFER
10446-0» 1980. Ff., 23 (1980)
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MOON. CHEMICAL COMPOSITION, PETROLOGY

AXON»H.J. + NASIR.M.J. + KNOWLES» F. ¢
METALLURGY DEFT .y GRAOSVENOR STREET» THE
UNIVERSITY» MANCHESTER M1 7HS,» UK )¢ METAL
AND' FHOSFHIDE FHASES IN LUNA 24 SOIL FRAGMENTS
FHILOSOFHICAL TRANSACTIONS OF THE ROYAL
SOCIETY OF LONDON VOL. 297y 7-13 (1980)

DURRANI»S.A. + BRULLsR.K. + MCKEEVER»S.Uu. (
DEFT. OF FHYSICS» UNIV. OF RIRMINGHAM,» E1S
27Ty UK ) SOLAR-FLARE £ XFOSURE AND
THERMOLUMINESCENCE OF LUNA 24 CORE MATERIAL
FHILOSOFHICAL TRANSACTIONS OF THE ROYAL
SOCIETY OF LONDON VOL. 297, 41-50 (1980)

GRAHAMsA.L. + HUTCHISON»R. { BRRITISH MUSEUM
(NATURAL HISTORY) » DEFT. OF MINERALOGY,
CROMWELL RD.» LONDON SW7?» UK ) MINERALOGY
ANDI' FETROLOGY OF FRAGMENTS FROM THE LUNA 24
CORE
FHILOSOFHICAL TRANSACTIONS OF THE ROYAL
SOCIETY OF LONDON VOL., 297, 15-22 (1980)

HENNESSY»J. + TURNER»G. ( DEFT. OF FHYSICS,
UNIV., OF SHEFFIELD» SHEFFIELD S3 7?RH» UK )
40AR-39AR AGES AND IRRRADIATION HISTORY OF
LUNA 24 EASALTS
FHILOSOFHICAL TRANSACTIONS OF THE ROYAL
SOCIETY OF LONDON VOL. 297, 27-39 (1980)

MCDONNELL»J.A. M. + ASHWORTH,D.G. + CAREY»W.C.
( SFACE SCIENCES LAE.» UNIV. OF KENT»
CANTEREURY» CN2 7NT» ENGLAND >: THE TEMFORAL
DEVELOFMENT OF MICROCRATER AND ACCRETIONARY
GRAIN FOFULATIONS ON LUNAR ROCKS SURJECTEDN TO
METEOROID AND' SOLAR WIND EOMBRARDMENT---11.
OESERVATIONS ON THE LUNAR SURFACE AND AFOLLO
SAMFLES

FLANETARY AND SFACE SCIENCE VOL. 28+ 625-63%8
(1980)
NAGLE+»J.S. ( NORTHROF SERVICESes INC.r HOUSTON,»

TX 277034 )¢ CORE 14220 AND THE LATERAL
CONTINUITY OF SOILS AT AFOLLO 14 STATION G

THE MOON AND THE FLANETS vOL. 23, 165-183
(1980)

NAGEL'K:. + FECHTIGsH. (  MAX-FLANCK-INSTITUT
FUR KERNFHYSIKy» HEIDELERERG» W. GERMANY )¢
DIAMETER TO DNEFTH DNEFENDENCE OF IMFACT CRATERS
FLANETARY AND' SFACE SCIENCE VOL. 28: S67-573
(1980)

NORD»G.L.JR. ( 959 NATIONAL CENTER, U.S.
GEOLOGICAL SURVEY, RESTONs VA 22092 ):! THE
COMFOSITIONs, STRUCTURE» AND STARILITY OF
GUINIER-FRESTON ZONES IN LUNAR AND TERRESTRIAL
ORTHOFYROXENE
FHYSICS AND CHEMISTRY OF MINERALS VOL. -X]
109-128 (1980)

FIETERS»C.M. (¢ DEFT. OF GEOLOGICAL SCIENCES:
EROWN UNIV.» FROVIDENCE, RI 02912 )
REGOLITHS IN THE LAE
GEOTIMES VOL. 25(6) 16-17 (1980)

FIETERS,C.M. + HEAD»J.W. + ADAMS»J.E. +
MCCORD»T.E. + ZISK»S.H. +
WHITFORD-STARK»JoL. ¢ DEFT. OF GEOLOGICAL

SCIENCES» EROWN UNIV.» FROVIDNENCE» RI 02912 ):
LATE HIGH-TITANIUM BASALTS OF THE WESTERN
MARIA? GEOLOGY OF THE FLAMSTEED REGION OF
OCEANUS FROCELLARUM

JOURNAL OFf GEOFHYSICAL RESEARCH VOL. 85,
3919-3938 (1980)
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PILLINGER»C.T. + FARIAN D.M. (  FLANETARY
SCIENCES  UNIT» DEFT. OF MINERALOGY AND

FETROLOGY» CAMBRIDGE,» CE2 3EW,» UK ) THE
SEFARATION AND DISTRIEUTION OF SOME LUNA 23
CORE MATERIALS

FPHILOSOFHICAL TRANSACTIONS OF THE ROYAL
S0CIETY OF LONDON VOL. 297, 1-6 (1980)

RAO'M.N. + VENKATESAN:T.R. ( FHYSICAL RESEARCH
LAE.» AHMEDARADI 380 009, INDIA )i SOLAR FLARE
FRODUCED 3HE IN LUNAR SAMFLES
NATURE VOL., 286» 788-790 (1980)

TELFER»D.J. + FIELDER»G. (¢ LUNAR ANIt FLIANETARY
UNIT, DEFT. OF ENVIRONMENTAL SCIENCES., UNIV.
OF LANCASTER» LANCASTER LAl AY(h UK )
OFTICAL EXCITATION SFECTROSCOFY OF THE LUNA 74
SAMFLE 24125
FHILOSOFHICAL TRANSACTIONS OF THE ROYAL
SOCIETY OF LONDON VOL. 297, 23-25 (1980)

MOON. ELECTROMAGNETIC °ROPERTIES

HEREBERT»F. ( LUNAR ANDI' FLANETARY LAE.» UNIV.
OF ARIZONA» TUCSON: AZ 85721 )>! LUNAF CORE
DETECTION USING TWO SURFACE MAGNETOMETLRS AT
VERY LOW FREQUENCY

THE MOON ANDI THE FLANETS VOL. 23 L7 1R
(1980
VANYAN» L. L ( SOVIET GEOFHYSICAL COMMITTEE,

MOSCOW 117296 USSK )e THE ELECTRICAL
CONDUCTIVITY OF THE MOON
GEOFHYSICAL SURVEYS vOL. 4, 173-185 (1980)

MOON. RADIATIVE, OPTICAL & THERMAL PROPERTIES

GAY1rJ. + FALIN»J. L. +
CORTEGGIANI+J.-F. + DUMOULIN» M. (
C.E.R:G.A.+ GRASSEy» FRANCE ): MODELLING OF
TEMFERATURES OF SELECTED' FOINTS IN LUNAR MARIA

KOVALEVSKY»J. +

THE MOON AND THE FLANETS VOL. 23y 213-230
(1980)

GAY» J. + RAERRIA»Y. 4 EOUDON» Y., +
CORTEGGIANIs+J.-F. + FUTAULLYsR. +
GAIGNERETyN., + GRANESsF. + KOVALEVSKY,»J. +
SAGNIER+J. L., + TORRE+»J. .M. + VILLAIN»J.F. +
WALCH+J.Js (¢ C.E.R.G.A.» GRASSE» FRANCE ):
(FR)MEASUREMENTS OF INFRARED AFFARENT
TEMFERATURES OF LUNAR MARIA
THE MOON AND THE FLANETS vOL. 23, 203-211
(1980)

HUGHES »D'.W., (¢ DEFT. OF FHYSICS» UNIV. OF

SHEFFIELDr UK )?! TRANSIENT LUNAR FHENOMENA
NATURE vOL. 285, 438 (1980)

SEKIGUCHI'N (¢ TOKYOD ASTRONOMICAL OESERVATORY»
MITAKA» TOKYO» JAFAN )¢ FHOTOMETRY OF THE
LUNAR SURFACE DNURING LUNAR ECLIFSES

THE MOON AND THE FLANETS VOL. 23, 99-107
(1980)

MOOM. ENVIRONMENT

SANDERS»G.D. + MAHERsL.J. + FREEMAN»J.W. ¢

DEFT. OF SFACE FHYSICS AND ASTRONOMY» RICE
UNIV.» HOUSTON,» TX 77001 )¢ OERSERVATIONS OF
THE FLASMA EOUNDARY LAYER AT LUNAR DISTANCES:
DIRECT INJECTION OF FLASMA INTO THE FLASMA
SHEET

JOURNAL OF GEOFHYSICAL RESEARCH VOL. 85,
4607-4615 (1980)



LPIB No. 25

MOON. LUTILIZATION & COLONIZATION

ARNOLDyJ.R. ¢ DEPT. OF CHEMISTRYs UNIV, OF
CALIFORNIA, LA JOLLAYy CA 92093 ) THE
FRONTIER IN SFACE
AMERICAN SCIENTIST VOL. 68, 299-304 (1980)

HORSFORDyC.E.S. THE MOON
INTENTIONS AND LIMLTATIONS
SPACEFLIGHT VOL. 22, 273-276 (1980}

TREATY: ITS

MOOM, GENERAL REVIEWS

LONGHI»J. ( DEPT. OF GEOLOGY» UNIV. OF
OREGON» EUGENE» OR 97403 ) LUNAR CRUST,
ACHONDRITES
GEOTIMES VOL. 25(6) 19-20 ¢1980)

PLANETS, CITATIONS TO SEVERAL PLANETS

BONDsJ.W. + KEYSEsR+J. + NEWTON,G. { PLASMA
AND SPACE PHYSICS GROUP» SCHoOL OF
MATHEMATICAL ANDI' PHYSICAL SCIENCES» UNIV, OF
SUSSEXs ERIGHTON BN1 9QH, SUSSEX» ENGLAND )
ON THE EXPLOSIVE FORMATION Of MACROSCOPIC
HYFERVELOCITY FPROJECTILES FOR USE IN THE STUDY
OF PLANETARY CRATERING
FLANETARY AND SPACE SCIENCE VOL. 28, 599 608
(1980)

DERMOTTs»S.F. + MURRAY,»C.D. 4 SINULAIR)A.T. ¢
CENTER FOR RADIOPHYSICS AND SFACE KKFSEARCH,»
SFACE SCIENCES RUILDING, CORNELL UNTV.,.
ITHACA» NY 14853 ): THE NARROW RINGS OF
JUPITERsy SATURN» AND URANUS
NATURE VOL. 284, 309 313 (1980)

DORROVOLSKISsA.R. + BURNS,»J.A. t CORNELL
UNIV.s ITHACAs NY 14853 )¢ LIFE NEAR THE
ROCHE LIMIT: REHAVIOR OF EJECYA FROM
SATELLITES CLOSE TO FLANETS
ICARUS VOL. 42, 422-441 (1980)

DOLLFUS»sA. + CAILLEUX»A. + CERVELLEsK, +
HUA»C. T, + MANDEVILLE»J.-C. ( ORSERVATOIRE
DE FARIS)y 92190 MEUDON, FRANCE )! REFLECTANCE
SFECTROPHOTOMETRY EXTENDED T0 U.v. FOR
TERRESTRIALy LUNAR AND METEORITIC SAMFLES
GEOCHIMICA ET COSMOCHIMICA ACTA VOL. 44,
1293-1310 (1980)

GOETTELsK.A. ( DEFT. OF EARTH AND PLANETARY
SCIENCES AND MCDONNELL CENTER FOR THE SPACE
SCIENCESsy WASHINGTON UNIV., ST. LOUIS, MG
63130 )i INTERIORS OF PLANETS
GEOTIMES VOL. 2S<é6) 14-16 (1980)

GROSSMAN»A.S. + POLLACKsJ.B» + REYNOLDS»R.T.
+ SUMMERSsA.L. + GRABOSKEsH.C.JR. (¢ ERWIN W.
F1CK OBRSERVATORY, IOWA STATE UNIV.,» AMES,» IOWA
S0011 ¢ TJHE EFFECT OF DENSE CORES ON THE
STRUCTURE AND EVOLUTION OF JUPITER AND SATURN
ICARUS VOL. 42, 358-379 (1980)

HENBERSON-SE{LERSsA. + BENLOWsA. +
MEADOWS»A.J. ( UNIV. OF LIVERPOOL, DEFPT. OF
GEOGRAFHYs LIVERFOOLs L69 3BX ) THE EARLY
ATMOSFHERES OF THE TERRESTRIAL PLANETS
QUARTERLY JOURNAL OF THE ROYAL ASTRONOMICAL
SOCIETY VOL. 21, 74-81 (1980)

HERBSTiW. + RAJANsR.S., ( VAN VLECK
ORSERVATORY, WESLEYAN UNIV., MIDDLETOWN, CT
06457 > ON THE ROLE OF A SUPERNOVA IN THE
FORMATION OF THE SOLAR SYSTEM
ICARUS VoL, 42, 35-42 (1980)
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KLIMENKO V.M. + MOROZHENKD,»A. V. +
VID " MACHENNOyA.P. ( MAIN ASTRONOMICAL
ORSERVATORY, UKRAINIAN ACADEMY OF SCTENCES,
K{EV, USSK ): PHASE EFFECT FOR THE ERIGHTN: S
COEFFICIENT OF THE CENTRAL DISK OF SATURN AHD
FEATURES OF JUPITER’S DISK
ICARUS VOL. 42, 354-357 (1980)

LOCKWOODsG.W. + THOMFSON'D.T. + LUMMEsK. ¢
LOWELL OESERVATORYs FLAGSTAFF,» A2 86002 ):! A
FOSSIBLE DETECTION OF SOLAR VARIARILITY ROM
PHOTOMETRY OF I0s EUROFA» E£ALLISTO, AND RHEA-
1976-1979
THE ASTRONOMICAL JOURNAL WvOL. 85, 961-968
(1980)

MACY W.JR. + SINTON»W.HM. + BEICHMANYC.A. (
INST. FOR ASTRONOMY» UNIV, OF HAWAII:, 2680
WOODLAWN DRy HONOLULU» HI 96822 )
FIVE-MICROMETER MEASUREMENTE 0f URANUS AND
NEPTUNE
ICARUS VOL. 42, 68-70 (1980)

PEPINsR.8 t SCHOOL OF FHYSICS AND ASTRONOMY»
UNIV, OF MINNESOTA» MINNEAPOLIS, MN 53455 )!
THE EARLIEST SOLAR SYSTEM
GEOTIMES VOL 25(6) 25-26 (1980

SAVAGE,B.D. + COCHRANsW.D. + WESSELIUSsP.R.
WASHRURN OERSERVATORY, UNIV. OF WISCONSIN,
MADISONs WI S3706 )¢ ULTRAVIOLET ALBREDNOS OF
URANUS AND NEFTUNE
THE ASTROPHYSICAL JOURNAL VOL. 237y 627-632
(1980)

SETTLEs M. ¢ DEPT. OF GEOLOGICAL SCIENCES»
BROWN UNIV., PROVIDENCE, RI 02912 ):! THE RODLE
OF FALLBACK EJECTA IN THE MODIFICATION OF
IMFACT CRATERS
ICARUS VOL. 42, 1-19 (19801}

SETTLEM. ( NASA HEADQUARTERS ERS-2,
WASHINGTON, 1o} 20546 )¢ REMOTE SENSING
RETURNS HOME
GEOTIMES VOL. 25(6) 24-25 (1980)

SHOEMAKERIE M. ¢ U.S. GEOLOGICAL SURVEY,
FLAGSTAFFs AZ 86001 ):! CRATERING BY IMPACT
PROCESSES
GEOTIMES VOL. 25(6) 27-28 (1980

SKOBELEVA»T.F. + RODIONOVA»ZH.F. t F. K.
SHTERNBERG STATE ASTRONOMICAL INST.» USSR ):
SEVERAL FROFERTIES OF THE STRUCTURE oF
LARGE-SCALE CONCENTRIC ERASINS ON THE MOON,
MERCURY» AND MARS
SOLAR SYSTEM RESEARCH VOL. 13, 165-170 (1980)

SMITHsW.H. + MACYsW.JR. + COCHRAN»W.D. (
MCDONNELL CENTER FOR SPACE SCIENCES,» DEFT. OF
CHEMISTRY AND EARTH AND FLANETARY SCIENCESr
WASHINGTON UNIV.s ST, LOUISs MO 63130 ):
AMMONIA IN THE ATMOSPHERES OF SATURN AND
JUPITER
ICARUS VOL. 42, 93-101 (1980)

TORBEYT M. + SMOLUCHOWSKIsR. ( DEFT. OF
ASTRONOMYs UNIV, OF TEXAS» AUSTINs, TX 78712
)¢ HYDROMAGNETIC DYNAMO IN THE CORES OF
URANUS AND NEFTUNE
NATURE VOL. 286» 237-239 ¢1980)

WOOsR« + ARMSTRONGsJ.W. < JET PROPULSION LAE.y
CALIFORNIA INST. OF TECH.» FASAINENAs CA 91103
)i SFECTRAL BROALDENING MEASUREMENTS OF THE
IONOSFHERES OF JUFITER AND' SATURN
NATURE VOL. 287, 309-311 (1980)
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JUPITER
ARLOT»J.-E. ( SERVICE DE MECANIQUE CELESTE DU
EUREAU DES LONGITULDES» ?7 AV,

DENFERT-ROCHEREAU» F-75014 FARIS» FRANCE ¢
(FR)GALILEAN SATELLITE FOSITIONS USING IMAGE
FHOTOMETRIC ANALYSIS

ASTRONOMY AND ASTROFHYSICS VOL. B&s NI-63
(1980)

BARROWsC.H. + WESCH»M.D. ( ORSERVATOIRE DE
MEUDNON, F-92190 MEUDGN,» FRANCE )¢ NON-TID

DECAMETRIC RADIATION fFROM JUFITER AT
FREQUENCIES AEROVE 30 MHZ
ASTRONOMY AND ASTROFHYSICS VOL. 86+ 339-341
(1980)

RERTAUX»J. L. + FESTOU»M. + BRARKERYE.S. +

JENKINS/,E.E. ( SERVICE D°AERONOMIE DU CNRS:
VERRIERES LE ERUISSON )i COFERNICUS
MEASUREMENTS OF THE LYMAN-ALFHA ALREU'O OF
JUFITER

THE ASTROFHYSICAL JOURNAL VOL. 238y 1152-1159
(1980)

COCHRANyW. IV, + COCHRAN»A, ( MCDONALD
OKSERVATORY AND DEFT. OF ASTRONOMY, UNIV. OF
TEXAS AT AUSTIN, AUSTIN, TX 78712 )i

LONGITUDINAL VARIARILITY OF
AMMONIA EANDS ON JUFITER
ICARUS VOL. 42, 102-110 (1980)

METHANE AND

DESCH,H.D, & KAISER M.L. { LAE. FOR
EXTRATERRESTRIAL FHYSICS, FLANETARY
MAGNETOSFHERES ERANCH» NASA GOODARD SFACE
FLIGHT CENTER» GREENEELT, MO 2@771 ): THE
OCCURRENCE RATE» FOLARIZATION CHARACTER» AND
INTENSITY OF EROADEAND  JOVIAN KILOMETRIT
RADIATION
JOURNAL OF GEOFHYSICAL RESEARCH WVOL. 85
4248-4256 (1980)

DESSLERA. Js ( DEFT. OF SFACE FHYSICS AND
ASTRONOMY» RICE UNIV.» HOUSTON, TX 77001 ):
COROTATING EBIRKELANI' CURRENYS IN JUFITER’S
MAGNETOSFHERE: AN IO FLASMA-TORUS SOURCE
FLANETARY AND' SFACE SCIENCE VOL. 28, 781-788
(1980)

GALKIN/L.S. 4 CRIMEAN ASTROFHYSICAL
OBSERVATORY» ACADNEMY OF S5CIENCES OF THE USSK
)¢ TIME VARIATIONS IN ABSORFTION RY AMMONIA
IN THE 6450 ANGSTROM ERAND IN JUFITER’S
ATMOSFHERE
SOLAR SYSTEM RESEARCH VOL. 14, 45-48 (1980)

GOERTZ/,C.K. ( MAX-FLANCK-INSTITUT FUR
AERONOMIE, 3411 NATLENEBURG-LINDAU 3y FRG )¢
I0’S INTERACTION WITH THE FLASMA TORUS
JOURNAL OF GEOFHYSICAL RESEARCH vOL. 8%y
2949-2956 (1980)

IFsW.~H. ( MAX-FLLANCK-INSTITUT FUR AERONOMIE:
D-3411 KATLENBURG-LINLAU 3 FRG )
DISCONTINUITIES IN THE JOVIAN FLASMA DISK OF
SULFUR AND OXYGEN IONS
NATURE VOL. 286y 40-43 (1980)

JONES»D'.E. + MELVILLE»J.G.II. + EKLAKEs'M.L. (
DEFT. OF FHYSICS AND ASTRONOMY,» EBRIGHAM YOUNG
UNIV., FROVO, UTAH 84601 ) MOIEL ING
JUFITER’S CURRENT DNISC: FIONEER 10 OUTEOUND
JOURNAL OF GEOFHYSICAL RESEARCH WVOL. 23,
3329-3336 (1980)
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KERR'R.A. JOVIAN WEATHER: LIKE EARTH’S OR A
STAR’S?
SCIENCE VOL. 209y 1219-1220 (1980)

LERLANC,» Y., + AUERIER'M.G. + ROSOLEN-C. +
GENOVA,F., + DE LA NOE»J. ( ORSERVATOIRE DE
MEUDON,» F-92190 MEUDON, FRANCE ):! THE JOVIAN
S-BURSTS: II. FREQUENCY DRIFT MEASUREMENTS
AT DIFFERENT FREQUENCIES THROUGHOUT SEVERAL
STORMS
ASTRONOMY ANDII ASTROFHYSICS VOL. 86y 349-354
(1980)

LERLANC»Y. + GENOVAsF. + DE LA NOE»J. (
ORSERVATOIRE DE MEUDON, F-92190 MEUDONs» FRANCE
){ THE JOVIAN S-BURSTS: 1I. OCCURENCE WITH
L~BURSTS AND' FREQUENCY LIMIT
ASTRONOMY AND' ASTROFHYSICS VOL. 86y 342-348
(1980)

MALIN/M.C. ( DEFT. OF GEOLOGY» ARIZONA STATE
UNIV., TEMFE, AZ 85281 )@ I0» EUROFAy
GANYMEDE. ..

GEOTIMES VOL. 25(6) 23-24 (1980)

MORRISON» D, ( UNIV., OF HAWAII» 2444 IDOLE
STREET, HONOLULU» HI 96822 )3 FOUR NEW
WORLDS: THE VOYAGER EXFLORATION OF JUFITER’S
SATELLITES
MERCURY VOL. 9y 53-64,72 (1980)

MORRISON,DI. ¢ UNIV. OF HAWAII» HONOLULU» HI
96822 )! FOUR NEW WORLDS
ASTRONOMY VOL. &(9) 6-22 (1980)

FARISHy»J.L. + GOERTZ,C.K. + THOMSEN»M.F. {
DEFT. OF FHYSICS AND ASTRONOMY, UNIV. OF
IOWA» I0OWA CITY, IA 52242 ) AZIMUTHAL
MAGNETIC FIELD AT JUFITER
JOURNAL OF GEOFHYSICAL RESEARCH VOL. 85,
4152-4156 (1980)

DE FATER»I. ( STERREWACHT LEIDEN, FOSTKUS 9513,
NL-2300 RA LEIDEN,» THE NETHERLANDS )! 21 €M
MAFS OF JUFITER’S RADNIATION BRELTS FROM ALL
ROTATIONAL ASFECTS

ASTRONOMY AND' ASTROFHYSICS VOL. 88, 175-183
(1980)
FILCHER»C.E. + MORGAN»J.S. & INST. FOR

ASTRONOMY» UNIV, OF HAWAII, HONOLULU, HI
96822 ): THE DISTRIRUTION Of [S II1J EMISSION
AROUND JUFITER

THE ASTROFHYSICAL JOURNAL VOL. 238, 375-380
(1980)

SINTON»W.M. + MACY»W.JR. + ORTON»G.S. ( INST.
FOR ASTRONOMY» UNIV. OF HAWAII» HONOLULU, HI
96822 ){ INFRAREDI' SCANS OF JUFITER
ICARUS VOL. 42, 86-92 (1980)

SLOEKODKINsL.S:. + EBUYAKOV,I.F. + TRIFUTsN.S. ¢(
LUIKOV HEAT AND MASS TRANSFER INST.»
EYELORUSSIAN ACADEMY OF SCIENCES» MINSK»
22078y USSR ) SFECTRA OF S02 FROST FOR
AFFLICATION TO EMISSION OBSERVATIONS OF IO
NATURE vOL., 285, 211-213 (1980)

SQUYRES»S.W. ( DEFT. OF GEOLOGICAL SCIENCES»
CORNELL UNIV., ITHACAy» NY 14853 ): VOLUME
CHANGES IN GANYMEDE AND' CALLISTO AND THE
ORIGIN OF GROOVED TERRAIN
GEOFHYSICAL RESEARCH LETTERS VOL. 7» S93-596
(1980)
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JUPITER (Cont.)

STROREL D:.F. + DAVIS,»J. (¢ FL ASMA FHYSICS DIV.,»
NAVAL RESEARCH LAE.» WASHINGTON» DC 20375 !
FROFERTIES OF THE IO FLASMA TORUS INFERKER
FROM VGYAGER EUV DATA
THE ASTROPHYSICAL JOURNAL VOL. 238y LA9-L52
(1980)

TRAFTONsL. { ASTRONOMY DEFT. AND' MCDONALN
OBSERVATORYy UNIV. OF TEXAS» AUSTIN. TX 78712
J: THE JOVIAN SII TORUS: ITS LONGITUDIHAL
ASYMMETRY
ICARUS VOL. 42, 111-124 (1980)

VIDAL-MADJAR»A. + EMERICH»C. + CAZES»S. (
LARORATOIRE DE FHYSIQUE STELLAIRE ET
FLANETAIRE, E.F. 10, F-91370
VERRIERES-LE~RUISSON ): LYMAN ALFHA ALBPEDNO OF
JUFITER AND SOLAR ACTIVITY

ASTRONOMY AND ASTROFHYSICS VOL. 87, L12-L14
11980)
YUNGs»Y.L. # STROEKEL+D.F. { CALIFORNIA INST.

OF TECH.» FASADNENA» CA 91125 ):! HYDROCAREON
FHOTGCHEMISTRY AND LYMAN ALFHA ALERECO OF
JUFITER

THE ASTROFHYSICAL JOURNAL VOL. 237y 395-402
(1980)

ZWICKLyR.D. + KRIMIGIS,»S.M. + ARMSTRONG,T.F,
+ LANZEROTTIsL.J. ( UNIV., OF CALTFORNIA» LOS
ALAMOS SCIENTIFIC LAE.» LOS ALAMDS» NM 87545
) IONS OF JOVIAN ORIGIN ORSERVEDI RY VOYAGER
1 AND' 2 IN INTERFLANETARY SFACE
GEOFHYSICAL RESEARCH LETTERS VOL. 7y 4%53-456
(19801}

MARS

ARVIDSONsR.E. ( DEFT. @OF SFACE ANDI FLANETARY
SCIENCES AND MCDONNELL CENTER IIOR THE SFACE
SCIENCES» WASHINGTON UNIV.,» S1. LOUIS, MO
63130 )! MARTIAN DATA» MAINLY VIKING
GEOTIMES VOL. 25(6) 20-22 (1980)

ARVIDSON»R.E. + GOETTELsK.A. + HOHENRERG,C.HM.
( MCDONNELL CENTER FOR THE SFACF SCIENCES»

WASHINGTON UNIV.s ST. LOUIS,» MO 63130 ) A
POST-VIKING VIEW OF MARTIAN GEOLOGICAL
EVOLUTION

REVIEWS OF GEOFHYSICS AND SFACE FHYSICS VOL.
18, 565-603 (1980)

EOWMANsG. FHOEOS AND DNEIMOS
SFACEFLIGHT vOL. 22, 303-311 (1980)

ERASS»G.W. ( ROSENSTIEL SCHOOL OF MARINE AND
ATMOSPHERIC SCIENCEs» UNIV. OF MUAMI» 4600
RICKENRACHER CAUSEWAYy» HIAMI» FL 33149 )
STARILITY OF RRINES OF MARS
ICARUS VOL. 42, 20-28 (1980)

DE VAUCOULEURS+G. ( DEFT, OF ASTRONOMY AND
MCDONALT ORSERVATORY» UNIV. OFf TEXAS» AUSTIN,
TX 78712 )¢ ROTATION FERIOD OF MARS FRUM
TRANSITS OF ALEEDO STATIONS AT CENTRAL
MERIDIAN, 1659-1971
THE ASTRONOMICAL JOURNAL VOL. 85y 945-960
(1980)

DLUGACH»ZH. M., + FENCHAK»V.A. ( MAIN
ASTRONOMICAL OBSERVATORY: ACADEMY OF SCIENCES
OF THE UKRAINIAN SSRy» KIEV. UZHGOROD STATE
UNIVERSITY. )! SOME CHARACTERISTICS OF LOCAL
CLOUD FORMATIONS ON MARS
SOLAR SYSTEM RESEARCH VOL. 14, 17-20 (1980)
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ERERHARTrJ. MARS ALEUM 9: LATE LOOKRS FROM THE
LONG-LIVED LENS OF THE VIKING 1 OREITER
SCIENCE NEWS VOL. 118+ 89-92 (1980)

HUNT»G.E. ( DEFT. OF FHYSIC8 AND ASTRONOMY,
UNIVERSITY COLLEGE LONBON, LONDON WC1E &6RT,» UK
)! ON THE INFRARED' RADNIATIVE FROFERTIES OF
C02 ICE CLOUDS: AFFLICATEON TO MARS
GEOFHYSICAL RESEARCH LETTERS VOIL.. 7y 481-484
(1980}

HUNT+G.E+ + FICKERSGILL,A.O0. + JAMES,F.D. +
JOHNSONrsG. (¢ LAE., FOR FLANETARY ATMOSFHERES:»
DEFT. OF FHYSICS AND ASTRONOMY,» UNIV.
COLLEGE LONDION» GOWER STREET» LONDON WCIE 6BT»
UK )! SOME DIURNAL FROFERTIES OF CLOUUS OVER
THE MARTIAN VOLCANOES
NATURE VOL. 286y 362-364 (1980)

JAKOSKY B .M. + MUHLEMAN»D.O. ( CALIFORNIA
INST. OF TECH.» FASADENAy CA °1125 )! THE
LONGITUDINAL VARIATION OFf THE THERMAL INERTIA

AND OF THE 2.8 CENTIMETER ERIGHTNESS
TEMFERATURE OF MARS
THE ASTROFHYSICAL JOURNAL YOL. 239y 403-409

(1980)

KOMARsF,D. ( SCHOOL OF O©OCEANOGRAFHY» OREGOHN
STATE UNIV.,» CORVALLIS, OR 97331 ):! MODES OF
SENIMENT TRANSFORT ON CHANNELIZED WATER FLOWS
WITH RAMIFICATIONS TO THE EROSION OF THE
HARTIAN OUTFLOW CHANNELS
ICARUS V&L, 42, 317-329 11980)

FECHMANN, J.C., t DIV, OF GEOLOGICAL AND
PLANETARY SCIENCES, CALIFORNIA [INST. UF
TECH.» FASADENA+ CA 91125 }!? THE ORIGIN DOF
FOLYGONAL TROUGHS ON THE NORTHERN FLAINS OF
MARS
ICARUS VOL. 42, 185-210 (1980)

ROTHsL.E. + [DOWNS+G.S. + SAUNDERSsR.S. +
SCHUBRERT»G« ( JET FROFULSION LAE.» CALIFORNIA
INST. OF TECH.» FASADENA: CA 91103 ) RADAR
ALTIMETRY OF SOUTH THARSIS,» MARS
ICARUS VGL. 42, 287-316 ¢1980)

SANCHEZ M. + FERNANDEZyJ.ER. + FARRAYF. +
NAVASF . J, ¢ INSTITUTO Y ORSERVATORIO I'E
MARINA» SAN FERNANIIO (CADIZ) SFAIN P
(FR)CESERVATIONS OF MARS WITH THE DANJON
ASTROLAERE AT THE SAN FERNANDO OESERVATORY
DURING THE 1977-1978 CAMFAIGN
ASTRONOMY AND' ASTROFHYSICS. SUFFLEMENT SERIES
voL. 41, 215-217 (1980)

SCHARERYG.G. ( U.S. GEOLOGICAL SURVEY, ERANCH
OF ASTROGEOLOGIC STUDIESy 2255 NORTH GEMINI
DRIVE» FLAGSTAFFy» AZ-86001 )¢ RADARy VISUAL
AND THERMAL CHARACTERISTICS OF MARS:! ROUGH
FLANAR SURFACES
ICARUS VOL. 42, 159~184 (1980)

THOMAS:F. + VEVERKA»J. { LAER. FOR FLANETARY
STUDIESy» CORNELL UNIV.s ITHACA» NY 14853 )
DOWNSLOFE MOVEMENT OF MATERIAL ON DEIMGS
ICARUS VOL. 42, 234-250 (1980)

MERCURY

HENBREST»N. IS MERCURY’S HIGH DENSITY AN 8S-YEAR
OLD MISTAKE?
NEW SCIENTIST vOL. 87, 285-286 (1980)
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NEPTUNE

BELTONsM.J.S. + WALLACEsL. + HAYES»S.H. +

PRICEsM.J. ( KITT PEAK NATIONAL ORSERVATORY)»
TUCSONs AZ 85726 )¢ NEPTUNE 'S ROTATION
PERIOD: A CORRECTION AND A SPECULATION ON THE
DIFFERENCE EETWEEN PHOTOMETRIC AND

SPECTROSCOPIC RESULTS
ICARUS VOL. 42, 71-78 (1980)

HUGHESsD.W. ( DEPT., OF PHYSICSs UNIV. OF
SHEFFIELDsy UK ):! GALILEO SAW NEPTUNE IN 1612
NATURE VOL. 287, 277=278 (1980)

KOWALsC.T. + DRAKE»S. ( PALOMAR ORSERVATORY,
CALIFORNIA INST. OF TECH.» PASADENAs CA 91125
): GALILEO’S OBSERVATIONS OF NEPTUNE
NATURE VOL. 287y 311-313 (1980)

PLUTO

LUPOsM.J. + LEWIS»J.S. ( DEPT. OF EARTH AND
PLANETARY SCIENCESs MIT, CAMERRIDGE, MA 02139
): MASS-RADIUS RELATIONSHIPS AND CONSTRAINTS
ON THE COMPOSITION OF PLUTO
ICARUS VOL. 42, 29-34 (1980)

NACOZYsP.E. ( DEPT. OF AEROSPACE ENGINEERING
AND ENGINEERING MECHANICS, UNIV. OF TEXAS AT
AUSTINs AUSTINs TX 78712 )! A REVIEW OF THE
MOTION OF PLUTO
CELESTIAL MECHANICS VOL. 22y 19-23 (1980}

ZAPPALAYV. + DE SANCTIS,G. + FERRERI»W. (
ASTRONOMICAL ORSERVATORY OF TORINOs» I-1002%
PINO TORINESE, ITALY ):! ASTROMETRIC POSITIONS
OF PLUTO FROM 1973 TO 1979
ASTRONOMY AND ASTROPHYSICS.
voL. 41, 29-31 (1980)

SATURN

SUPPLEMENT SERIES

ASAADsA.S. + BUDDING«E. ( HELWAN OBSERVATORY),

CAIRO» EGYPT ) RARE OPPORTUNITY FOR
INFORMATION ON THE UPPER ATMOSPHERE OF SATURN
ASTROPHYSICS AND SPACE SCIENCE vOL. 70,
523~525 (1980)

ATREYAs»S.K. + KUHNsW.R, + DONAHUE,T .M. (
DEPT. OF ATMOSPHERIC AND OCEANIC SCIENCE»
SPACE PHYSICS RESEARCH LAB.» UNIV, OF

MICHIGANs ANN ARBOR, MI 48109 )! SATURN:
TROPOSPHERIC AMMONIA AND NITROGEN

GEOPHYSICAL RESEARCH LETTERS VOL. 7» 474-476
(1980)

BERRYsR. VOYAGER ENCOUNTERS SATURN
ASTRONOMY VOL. 8(10) 16-22 (1980)

CARLSONsB.E. + CALDWELL»J. + CESSsyR.D. ( LAB.
FOR PLANETARY ATMOSPHERES RESEARCH, STATE
UNIV, OF NEW YORKsy STONY BROOK, NY 11794 )¢
A MODEL OF SATURN’S SEASONAL STRATOSPHERE AT
THE TIME OF THE VOYAGER ENCOUNTERS
JOURNAL OF THE ATMOSPHERIC SCIENCES VOL. 37
1883-1885 (1980)

COWLEY»S.W.H. ( ELACKETT LAE.» IMPERIAL
COLLEGEs LONDONs UK )¢ A CLOSER LOOK AT
SATURN’S MAGNETOSPHERE
NATURE VOL. 284, 302-303 (1980)

FEIBELMANsW.A. + KLINGLESMITH,D.A.III. ( LARER.
FOR ASTRONOMY AND SOLAR PHYSICS» GODDARD SPACE
FLIGHT CENTER)» GREENERELT) MD 20771 )
SATURN’S E RING REVISITED
SCIENCE VOL. 209, 277-279 (1980)
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IPyW.-H. ( MAX-PLANCK-INSTITUT FUR AERONOMIE,»
D-3411 KATLENBURG-LINDAU 3» FRG ) DISCUSSION
OF THE PIONEER 11 OBSERVATIONS OF THE F RING
OF SATURN
NATURE vOL. 287, 126-128 (1980)

KAISERsM.L. + DESCH,»M.D. + WARWICKsJ.W. +
PEARCE»J.B., ( LAE, FOR EXTRATERRESTRIAL
PHYSICSs PLANETARY MAGNETOSPHERES ERANCHs NASA
GODDARD SPACE FLIGHT CENTERs GREENERELT, MD
20771 ) VOYAGER DETECTION OF NOHTHERMAL
RADIO EMISSION FROM SATURN
SCIENCE vVOL. 209y 1238-1240 (1980)

MULHOLLAND»J.D. + SHELUS,P.J. (
OBSERVATORY AND DEPT. OF ASTRONOMY,» UNIV. OF
TEXAS AT AUSTIN, AUSTIN, X 78712 )8
ASTROMETRIC OBSERVATIONS OF THE SATELLITES OF
SATURN DURING 1975-1976

MCDONALD

THE ASTRONOMICAL JOURNAL VOL. 8% 1112-1116
(1980)
SCHLOERBsF.P. + MUHLEMAN,D.O. + RERGE»G.L. {

DIV. OF GEOLOGICAL AND PLANETARY SCIENCES AND
OWENS VALLEY RADIO ORSERVATORYs CALIFORNIA
INST. OF TECH.» PASADENAy CA 911235 ):
INTERFEROMETRY OF SATURN AND ITS RINGE AT
1.30-CM WAVELENGTH

ICARUS VOL. 42y 125-135 (1980)

SEITZERsP. + IANNASP.A. ( LEANDER MCCORMICK
OERSERVATORY, UNIV, OF VIRGINIA»
CHARLOTTESVILLEs VA 22903 )@ ASTROMETRIC
OBSERVATIONS OF SATELLITES OF THE OUTER
PLANETS. IV. THE SATELLITES OF SATURN DURING
1977
THE ASTRONOMICAL JOURNAL VOL. 85, 1117-1121
(1980)

SINTONsW. M. + MACY »W.W. + GOOD. J. +
ORTON¢G.S. ( INST. FOR ASTRONOMY, UNIV. OF
HAWAII, 2680 WOODLAWN DRIVEs, HONOLULU, HI
96822 )i INFRARED SCANS OF SATURN
ICARUS VOL. 42, 251-256 (1980)

TEIFELsV.G. ( ASTROPHYSICAL INST.» ACADEMY OF
SCIENCES OF THE KAZAKH SSR )1 OPTICAL
PROPERTIES AND STRUCTURE OF SATURN"S

ATMOSPHERE
SOLAR SYSTEM RESEARCH VOL. 14, 1-16 (1980)

TOKUNAGAsA.T. + DINERSTEINsH.L. + LESTERsD.F.
+ RANKsD.M. ( STEWARD OBSERVATORY, UNIV. OF
ARIZONAsy TUCSONs AZ 85721 )¢ THE PHOSPHINE
ARUNDANCE ON SATURN DERIVED FROM NEW
10-MICROMETER SPECTRA
ICARUS VOL. 42y 79-85 (1980)

VEEDER»G.J. + MATSON,sD.L. { JET PROPULSION
LABR.» CALIFORNIA INST. OF TECH.s PASADENA, CA

91103 ) THE RELATIVE REFLECTANCE OF IAPETUS
AT 1.6 AND 2.2 MICRONS

THE ASTRONOMICAL JOURNAL VOL. 85y 969-972
(1980)

URANUS

BENNER»D.C. + FINK>U. ( LUNAR AND PLANETARY
LAB.» UNIV, OF ARIZONAs TUCSONs; AZ 85721 ):
APPLICATION OF METHANE BAND-MODEL PARAMETERS
TO THE VISIBLE AND NEAR-INFRARED SPECTRUM OF
URANUS
ICARUS VOL. 42, 343-353 (1980)

NICHOLSONsP.D. + JONES»T.J. { MOUXT STROMLO
AND SIDING SPRINGS OESERVATORIESs RESEARCH
SCHOOL OF PHYSICAL SCIENCES» AUSTRALIAN
NATIONAL UNIV.» ACT 2606y AUSTRALIA )1
TWO-MICRON SPECTROPHOTOMETRY OF URANUS AND ITS
RINGS
ICARUS VOL. 42y S54-67 (1980)
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VENUS
BAR-NUN»A. ( DEFT. OF GEOFHYSICS AND FLANETARY
SCIENCESs TEL AVIV UNIV., TEL AVIV, ISRAEL ):

FRODUCTION OF NITROGEN AND CAREON SFECIESL RY
THUNDERSTORMS ON WENUS
ICARUS VOL. 42, 338342 (1980:

REATTYyK.J. VENUS REVEALEL
SKY AND TELESCOFE VOL. 605 185-187 i1980)

RELETSKII»V.V, + LEVINsE.M. + FOGORELOV,D.YU.
ON THE FROELEM OF THE RESONANCE ROTATION OF
VENUS
SOVIET ASTRONCMY VOL. 24, 94-99 (1980)

BURGESS»E. RENEATH THE VEILS OF VENUS
NEW SCIENTISY VOL. 87, 661-664 (1980)

CROFT»T.A. ( SRI INTERNATIONAL, MENLO FARK» CA
94025 )! SURFACE REFLECTI®NS OF FIONEER VENUS
FROBE RADNIO SIGNALS
GEOFHYSICAL RESEARCH LETTERS VOL. 75 521-5249
(1980)

ERERHARTsJ. ONE EYE-MANY VISIONS
SCIENCE NEWS vOL. 118, 1§7-170 (1980}

ELFHIC»R.C. + RUSSELLsC.T. + SLAVINy»J.A, +
ERACEsL.H, + NAGY»A.F . ( INST. OF
GEOFHYSICS AND FLANETARY FWYSICS» UNIV, OF
CALIFORNIAy LOS ANGELESs CA 90024 ): THE
LOCATION OF THE DAYSIDE ICGNOFAUSE OF VENUS!

FIONEER VENUS ORRITER MAGNETUMCTLR
OBSERVATIONS

GEOFHYSICAL RESEARCH LETTERS VOIL.. 7» 5é&1-564
(1980)

GORE»R. WHAT VOYAGER SAW:
REALM
NATIONAL GEOGRAFHIC voOL.

JUFITER’S DAZZLING

157(1) 2-29 (1980)

KOTEL‘NIKOV,»V.A, + ALEKSANDIIROVYU.N. +
GOLOVKOV,»V.K. + DUERROVIN,V.M. + ZAITSEVsA.L.
+ KAEVITSERsV.I. + KISLIK»M.D. +
KOLYUKA»YU.F. + KRYMOVsA.A. + NAUMKIN»Y.K,.
+ FETROV»G. M. + RZHIGA»O.N. +
TAGAEVSKII»A. T, + TIKHONOV,»V.F., +

KHASYANOV»A.F. + SHAKHOVSKOI»A.M. ¢ INST.
OF RADNIO ENGINEERING AND ELECTRONICS, USSR
ACADEMY OF SCIENCES» MOSCOW» USSR )¢ RADAR

OEBSERVATIONSS OF VENUS SFACE FLIGHT

AFFLICATION AND RESULTS FOR 1978

SOVIET ASTRONOMY VOL. 24, 1-6 (1980)
LEWIS»J.S., + KREIMENDAHL»F.A. ( DEFT. OF

EARTH AND FLANETARY SCIENCES» MIT, CAMERIDGE>
MA 02139 )! OXIDATION STATE OF THE ATMOSFHERE
AND CRUST OF VENUS FROM FIONEEF VENUS RESULTS
ICARUS VOL. 42, 330-337 (1980)

MASURSKY»H. ( U.S. GEOLOGICAL SURVEY, 2259
NORTH GEMINI DRIVE» FLAGSTAFF, AZ 86001 ):
VENUS VEIWED FROM EARTH AND FIONEER
GEOTIMES VOL 25(6) 26-27 (1980)

NO AUTHOR CITED THE SURFACE OF VENUS FROM
FIONEER
ASTRONOMY VOL. 8(8) 58-61 (1980)

NO AUTHOR CITED VENUS: KNOW YOUR NEIGHEOR
SCIENCE NEWS vOL. 117, 358-359 (1980)

NO AUTHOR CITED FROM PIONEER, MAF OF VENUS LEADS
THE WAY TO ITS GEOLOGY
GEOTIMES VOL. 25(8) 18-20 (1980)

PARISOT»J.-F., + MOREELS»G. ( OESERVATOIRE DIE
BRESANCON» 41 RIS, AVENUE DE L‘ORSERVATOIRE:»
25000 EESANCON, FRANCE »>: OXYGEN 1.,27-MICRON
EMISSION FROM THE ATMOSPHERE OF VENUS
ICARUS VOL. 42y 46-53 (1980)
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FETTENGILL:G:H., + CAMFPFELL D.E. + MASURSKYsH.
THE SURFACE OF VENUS
SCIENTIFIC &MERICAN YOL. 243(2) 54-65 (1980)

SANTER»R. + DOLLFUSsA. ( LAEORATOIRE D‘OFTIOVE
ATHOSFHERIOUE, 59650 VILLENEUVE D°"ASCR: FRANCE
)e WAVELENGTH DEPENDENCE OF FOLARYZATION.
XXXX, YENUS UFFER ATMOSFHERE AEROSOL LAYLRS
FROM FOLARIMETRY
THE ASTROFHYSICAL JOURNAL VOL«
(1980)

8% 715-764

TAKACS»F.Z. + BRROADFOOT»A.L. + SMITHsG.R. 1
KUMAR» S, ¢ KITT FEAK NATIONAL OESERVATORY,
TUCSONs AZ 85726 )i MARINER 10 OBRSERVATIONS
OF HYDROGEW LYMAN ALFHA EMISSION FROM THE
VENUS EXOSFHERE: EVIDENCE OF COMFLEX
STRUCTHRE
FLANETARY ANDP SFACE SCIENCE vOL. 28, 687-701
(1980)

VAISBERG+0.L. + INTRILIGATOR»D.S, +
SMIRNOVV.N. { SPACE RESEARCH [INST.» USSR
ACADEMY OF STUIENCES» MOSCOWs USSR )! FRESSURE
EALANCE AND FRESSURE DISTRERUTION ALONG THF
DAYSIDE IONOFAUSE OF VENUS
NATURE vOL. 286, 23%-237 (1980)

OTHER OBJECTS. ASTEROIDS

BINZEL R.F., + HARRIS,A. W, {
ASTRONOMY DEFT++ MACALESTER COLLEGEy ST,
FAUL» MN 55105 )i FHOTOELECTRIC LIiGHTCURVES
OF ASTEROID' 18 MELFOMENE
ICARUS VOL. 42, 43-4% (1980)

FHYSICS AND

ERANHAMYR.L.JR, « Uu.Ss. NAVAL OESERVATORY,
TRANSIT CIRCLE DIV.» WASHINGTONs, DIC 20370 )¢
EAUINOX AND EQUATOR LETERMINATIONS FROM
HYFOTHETICAL MINOR FLANET OERSERVATIONS
CELESTIAL MECHANICS VOL. 22, 81-87 (1980)

CARLSSON»M. + HAHN,G. + LAGERKVIST,C.-1I. {
ASTRONOMISKA OBSERVATORIET, EBOX S15¢ 751 20
UFFSALAs SWEDEN ¢ FOSITIONS OF ASTEROIDS
OBRTAINED' WITH THE SCHMIDY TELESCOFE AT THE
UFFSALA SOUTHERN STATION
ASTRONOMY ANDI' ASTROFHYSICS. SUFFLEMENT SERIES
voL. 41, 117-3119 ¢1980)

CHAFRONT » S, + ROCHERF ., ( EUREAU DES
LONGITUDESs FARIS+ FRANCE )! (FR)AFFLICATION
OF THE CHERYSHEV THEORY OF AFFROXIMATION TO
THE CALCULATION OF THE ORRITS OF MINOR FLANETS
CELESTIAL MECHANICS VvOL., 22, 73-77 (1980)

DEREHOGNE »H., + DE FREITAS MOURAOYR.R. +
CHAVES»O0.L. ( OBRSERVATOIRE ROYAL DE RELGIQUE~
AVENUE CIRCULAIRE 3» | 1180 ERUXELLES¢
RELGIGUE )¢ (FR)FOSITIONS OF FIVE ASTEROI1 DS
IN AUGUST 1977
ASTRONOMY AND ASTROPHYSICS. SUFFLEMENT SERIES
voL. 41, 187-188 (1980)

FRANKLINsF.A. + LECARsM. + LIN)D.N.C, +
FAFALOIZOU»J. (  CENTER FOR ASTROPHYSICS, 60
GARDEN STREET» CAMERRIDGE, MA 02138 )¢ TIDAL
TORQUES ON INFREQUENTLY COLLIDING FARTICLE
DISKS IN RINARY SYSTEMS AND THE TRUNCATION @F
THE ASTEROID' RELT
ICARUS VOL. 42, 271-280 (1980)

GRADIE»J. ( CENTER FOR RADIOFHYSICS AND SFACE
RESEARCHs CORNELL UNIV.» ITHACA» NY 14853 )@
ASTEROID HEKTOR
NATURE VOL. 285, 357-358 (1980)

GRIGOREVSKII»V.HM: + KOLESNIK»S.YA. ( M.V,
LOMONOSOV OBESSA TECHNOLOGICAL INSTITUTE» USSR
}! DETERMINATION OF AN ASTEROIDN’S SHAFE AND
DIMENSIONS FROM ORSERVELIF ERIGHTNESS VARIATIONS
SOLAR SYSTEM RESEARCH vOL. 13, 17%t-175 (1980)
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OTHER OBJECTS. ASTEROIDS (Cont.)

HEMENWAY»F., ( RADIO ASTRONOMY OESERVATORY AND
ASTRONOMY DEFT.» UNIV. OF TEXAS AT AUSTIN:
AUSTIN, TX 78712 )¢ A  FUNDAMENTAL SYSTEM
EASED' ON ORSERVATIONS OF MINOR FLANETS
CELESTIAL MECHANICS VOL. 22, 89-109 (1980)

LANDGRAFs>W., ( GESAMTHOCHSCHULE SIEGEN: I-5900
SIEGEN 21, FRG )! (GR)OESERVATION ANI' ORRIT
IMFROVEHMENT OF MINOR FLANET (11S5S) THYRA
ASTRONOHKY ANI* ASTROFHYSICS. SUFPLEMENT SERIES
VoL. 41, 17-19 (1980)

MULLIKINsT.L. ASTEROIDI' DIAMETERS A&DF A CHANCL
TO MEASURE 4 VESTA
F'LANETARY ASTRONOMY VOL. 1(1) 7-8 (1980)

SURDEJsJ. + SCHORER+H.J. ( EUROFEAN SOUTHERN
ORSERVATORY: ESO C/D0 CERN» CH-1211 GENEVA 23,
SWITZERLAND ) ROTATION FERIOD AND
FHOTOELEETRIC LIGHTCURVES OF ASTEROIDS 68 LETO
ANDI 563 SULEIKA
ASTRONOMY AND ASTROFHYSICS. SUFFLEMENT SERIES
voL. 41, 335-338 (1980)

THOLEN«D.J. (¢ LUNAR ANT FLANETARY LAE.i UNIV.
OF ARIZONA» TUCSON» AZ 85721 )! THE UNUSUAL
ASTEROID 216 KLEOFATRA
SkY AND TELESCOFE VOL. 60, 203 (1980)

VAN FLANFERN:T.C. ( U.S. NAVAL OESERVATORY,»
WASHINGTONs DC 20390 )! SATELLITES OF MINOK
FLANETS? A NEW FRONTIER FOR CELESTIAL
MECHANICS
CELESTIAL MECHANICS VOL. 22, 79-80 (1980)

WALLENTINSENsD'. CHIRON: MINOR ORJECT OF MAJOR
INTEREST
FLANETARY ASTRONOMY VOL. 1(1) 9-10,27 (1980)

ZAFFALAYV., + DE SANCTIS»G. + FERRERI+W. {
ASTRONOMICAL UOBSERVATORY OF TORINO, I-10025
FINO TORINESEs, ITALY )! FOSITIONS OF SELECTED
MINOR FLANETS (1977-78-79)

ASTRONOHY AND ASTROFHYSICS. SUFFLEMENT SERIES
voL., 41, 183-18% (1980)

ZHEVERZHEEV»V.F., ( ACARNEMICIAN OERAZTSOV
ORDER-OF-LENIN LENINGRADI! INST. OF RAILROAD
TRANSFORT ENGINEERS ) FROBARILITY

CHARACTERISTICS OF THE DISTRIRUTIONS OF SOME
FARAMETERS OF THE RING OF MINOR FLANETS
SOVIET ASTRONOHY VOL. 24, 91-93 (1980)

OTHER OBJECTS. COMETS

A‘HEARN>M.F., + COWAN»J.J. ( ASTRONOMY FROGRAM»
UNIV, OF MARYLAND, COLLEGE FARK, MD 20742 ):
VAFORIZATION IN COMETS: THE ICY GRAIN HALO OF
COHMET MWEST
THE MOON ANDI' THE FLANETS vVOL. 23» 41-52
(1980)

COMEIyM.R., + DELSEMMEsA.H. ( DEFT. OF FHYSICS
AND'  ASTRONOHY» UNIV, OF TOLEDO»,» TOLEDO, OH
43606 )! NEUTRAL COMETARY ATHOSFHERES. I.
AN AVERAGE RANDOM WALK MODEL FOR
FHOTODISSOCIATION IN COMETS
THE ASTROFHYSICAL JOURNAL VOL. 237y  633-640
(1980)

COMRI»M.R., + DELSEMMEsA.H. (¢ DEFT. OF FHYSICS
AND' ASTRONOMYs UNIV. OF TOLEDNO, TOLEDO, OH
43606 )i NEUTRAL COMETARY ATMOSFHERES. II.
THE FRODUCTION OF CN IN COMETS
THE ASTROFHYSICAL JOURNAL VOL. 237y 641-645
(1980)
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COMERI»H.R. + DIELSEMME»A.H. ( DEFT. OF FHYSICS
ANDI'  ASTRONOHKY» UNIV, OF TOLEDO, TOLEDO, OH
43606 )! BRIGHTNESS FROFILES OF CO+ IN THE
IONOSFHERE OF COMET WEST (1976 VI)

THE ASTROFHYSICAL JOURNAL VOL. 238, 381-387
(1980)

FELDMANF. D, + UWEAVER/,H.A. + FESTOU,M. 1
A’HEARNsM.F. + JACKSON»W.M. + DONNsE.

RAHE»J. + SMITH»A.M. + RENVENUTI,F. ( JOHNS
HOFNINS UNIV., PBALTIKORE, MD 21218 ): IUE
OKSERVATIONS OF THE UV SFECTRUM OF COMET
ERADNFIELD

NATURE VvOL. 286, 132-13Y (1980)

FERNANDEZ,»J.A. ( OBRSERVATORIO ASTRONOMICO
NACIONAL» ALFONSO XII» 3» MADRID-7, SFAIN )¢
ON THE EXISTENCE OF A COMET HELT ECYOND
NEFTUNE
HONTHLY NOTICES OF THE ROYAL ASTRONOMICAL
SOCIETY vOL. 192, 481-491 (1980)

FERNANDEZ,J.A. ( OESERVATORIO ASTRONOMICO
NACIONALs ALFONSO XII» 3» MADRID-7, SFAIN )@
EVOLUTION OF COMET ORERITS UNDER THE FERTURDING
INFLUENCE OF THE GIANT FLANETS AND NEARERY
STARS
ICARUS VOL. 42, 406-421 (1980)

GIGUERE,F.T + HUEERNER)W.F. + BANIA»T.HM. (
THEORETICAL DIV.,» T-4, LOS ALAKOS SCIENTIFIC
LAE.» LOS ALAMOS, NM 87545 ) RADIO
OEKSERVATION OF COMET MEIER (1978F) IN 18-CM OH
LINES
THE ASTRONOMICAL JOURNAL VOL. 85, 1276-1280
(1980)

HASEGAWA,I. ( voL. 24, 59-102 1797-11

SAIDAIJI» NARA 631, JAFAN )! CATALOGUE OF
ANCIENT AND' NAKED-EYE COMETS
VISTAS IN ASTRONOMY (1980)

HOODsL.L. + SCHULTZ,F.H. + SRNKA»L.J. ( LUNAR
AND' FLANETARY LAE.» UNIV. OF ARIZONA» TUCSON.,
AZ 85721 )! COMETARY COLLISIONS ON THE MOON
ANI' MERCURY3 AND REFLY
NATURE VOL. 287, 86-87 (1980)

HOUFISsH.L.F. + MENDIS»D.A. ( UNIV, OF
CALIFORNIA AT SAN DIEGO» LA JOLLA» CA 92093 )@
FHYSICOCHEMICAL AND DYNAMICAL FROCESSES 1IN

COMETARY IONOSFHERES. I. THE EASIC FLOW
FROFILE

THE ASTROFHYSICAL JOURNAL VOI., 239, 1107-1118
(1980)

HOYLE»F. COMETS--A MATTER OF LIFE AND DEATH
VISTAS IN ASTRONOMY VOL. 24, 123-139 (1980)

HUGHES Do W, ( DEFT, OF FHYSICS» UNIV. OF
SHEFFIELD, UK )>:! CAN COMETS ERECOME ASTEROIDS?
NATURE VOL. 286y 10-11 (1980)

IFsW.-H, ¢ MAX-FLANCK-INSTITUT FUR AERONOMIE,
FRG ) ON THE DYNAKMICAL RESFONSE OF A
COMETARY ION TAIL TO A SOLAR-WIND EVENT
THE ASTROFHYSICAL JOURNAL VOL. 238, 388-393
(1980)

KLINGER» J. ( LABORATOIRE [E GLACIOLOGIE ET
GEOFHYSIQUE DE L ENVIRONNEMENT, 38031 GRENOELE
CEDNEX» FRANCE )¢ INFLUENCE OF A FHASE
TRANSITION OF ICE ON THE HEAT AND MASS RALANCE
OF COHMETS
SCIENCE vOL. 209, 271-272 (1980)

LARSON»S.H. ¢ LUNAR AND FLANETARY LAE.» UNIV.
OF ARIZONAs TUCSON» AZ 85721 ): CO+ IN COMET
SCHWASSMANN-WACHHANN 1 NEAR MINIMUM ERIGHTNESS
THE ASTROFHYSICAL JOURNAL VOL. 238» LA7-L4a8
(1980)
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OTHER OBJECTS., COMETS (Cont.)

NIEDNERsM.B.JR. + BRANDT,J.C. ( SYSTEMS AND
AFFLIED SCIENCES CORF.» RIVERDALE, MD 20840 »>:
STRUCTURES FAR FROM THE HEADI' OF COMET KOHOUTEK
II. A DISCUSSION OF THE SWAN CLOUD' OF JANUARY
11 ANI' THE GENERAL MORFHOLOGY OF COMETARY
FLASMA TAILS
ICARUS VOL. 42, 257-270 (1980)

WALLYSsM.K. ( DEFT. OF AFFLIED MATHEMATICS AND
ASTRONOMYs UNIVERSITY COLLEGEs CARDIFFs UK )¢
COMETARY SCIENCE
NATURE VOL. 286y 207-208 (1980)

WEISEMANsF. R, ( JET FROFULSIGN LABR.» 4800 OAK
GROVE DR.s» FASADENAs CA 21103 )! FHYSICAL
LOSS OF LONG-FERIOD COMETS
ASTRONOMY AND ASTROFHYSICS VOL. 895
(1980)

191196

YABUSHITA»S. ( DEFT. OF AFFLIED MATHEMATICS
AND FHYSICSs KYOTO UNIV.s KYOTO 6065 JAF'AN )@
ON EXACT SOLUTIONS OF DIFFUSION EQUATION IN
COMETARY DYNAMICS
ASTRONOMY ANDIN ASTROFHYSICS voOL. 89,
(1980)

OTHER OBJECTS

27-7¢

METEORITES

ALLENsJ.S. + NOZETTEsS. + WILKENINGsL.L. (
LUNAR ANDI' FLANETARY LABR.s UNIV., OF ARIZONAy
TUCSONs AZ 85721 ): A STUDY OF CHONDRULE R1MS
AND CHONDRULE IRRADIATION RECORDS IN
UNEQUILIBRATED ORDINARY CHONDRITES
GEGCHIMICA ET COSMOCHIMECA ACTA VOL. 44,
1161-1175 (1980)

ASHWORTHs J.R.,
UNIV, OF ASTON
BIRMINGHAM B4 7ET,
MECHANISMS IN MILDLY
DIOFSIDE
METEORITICS vOL. 15y 105~-11S5S (1980)

( DEFT. OF GEOLOGICAL SCIENCES,
IN BIRMINGHAMs GOSTA GREEN:

ENGLAND ): DEFORMATION
SHOCKED CHONDRITIL:

BULLsR.K. + DURRANIsS.A. (¢ DEFT, OF PHYSICS,
UNIV, OF BIRMINGHAMs BRIRMINGHAM)» B1Y 2T1
ENGLAND' ¥: FISSION-TRACK RETENTION AGE WOF THE
BONI'OC MESOSIDERITE
EARTH AND FLANETARY SCIENCE LETTERS VOL., 4%,
181~-187 (1980)

CASSIDYsW.A. ( DEFT. OF GEULOGY AND FLANETARY
SCIENCE» UNIV. OF FITTSBURGHr FITTSBURGH, FA
1526 )! ANTARCTIC METEORITES
GEOTIMES vOL. 25¢(6) 22-23 (1980)

CLARKE/R.+S.JR. + SCOT1,»E.R.D. ¢ DEFT, OF
MINERAL SCIENCES» NATIONAL MUSEUM OF NATURAL
HISTORYsy SMITHSONIAN INSTITUTIONs WASHINGTON;
IPC 20560 ): TETRATACNITE ~ORDERED FENI» A& N:EW
MINERAL IN METEORITES
AMERICAN MINERALOGIST VOL. 635y 624-630 (1980)

CLAYTON,sD.D, ( MAX~FLANCK-INSTITUT FUR
KERNFHYSIKs HEIDELBERG, GERMANY )! CHEMICAL
ENERGY IN COLD-CLOUDI AGGREGATES: THE ORIGIN
OF METEORITIC CHONDRULES

THE ASTROFHYSICAL JOURNAL VOL. 239y L37-LA1
(1980)
CONSOLMAGNOsG.J. + CAMERONsA.G. W, (

HARVARDP/SMITHSONIAN CENTER FOR ASTROFHYSICS,
CAMBRIDGE,» MA 02138 ) THE ORIGIN OF THE
“FUN’ ANOMALIES AND THE HIGH TEMFERATURE
INCLUSIONS IN THE ALLENDE METEORITE

THE MOON ANDI' THE FLANETS vOL., 23, 3-25 (1980
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DE LAETER:J.R. ( LEFT. OF FHYSICSs, WESTERN
AUSTRALIAN INST. OF TECH.» SOUTH BENTLEY,
WESTERN AUSTRALIA» 6102 ):! A NEW SFECIMEN OF
THE MOURT DOOLING IRON METEORITE FROM MOUNI
MANNINGs WESTERN AUSTRALIA
METEORITICS VOL. 15y 149-155 (1980)

FEIERBERGsM.A. + DRAKE/M.J. ( DEFT., OF
FLANETARY SCIENCES ANDI LUNAR AND FLANETARY
LAR.r UNIV. OF ARIZONAs TUCSONs AZ 85721 !

THE METEORITE-ASTEROID CONNECTION: THE
INFRARED SFECTRA OF EUCRITESs SHERGOTTITES,
AND VESTA

SCIENCE vVOL. 209y 0U05-807 (1980)

GAFFEYsM.J, ¢t FLANETARY SCIENCES» HAWAII INST,
OF GEOFHYSICSs UNIV. OF HAWAII, 2525 CORREA

ROAD's HONOLULU» HI 96822 ): ASTEROIDE,
METEORITES
GEOTIMES VOL. 235(6) 17-19 (1980)

GALEsN,H + ARDEN»J. W, + ABRANCHES/)M.C.B, {

DEFT. OF GEOLOGY AND MINERALOGYs UNIV. OF
OXFORDs FARKS RD.s OXFORD» UK ): URANIUM-LEAD
AGE OF THE BRUDERHEIM L6 CHONDRITE AND THE
500~-MA SHOCK EVENT IN THE L-GROUF FARENT RODY

EARTH ANDN FLANETARY SCIENCE LETTERS VOL. 48,
311324 (19807

GANAFATHYsR. ¢ RESEARCH LAB.» J, T. BAKER
CHEMICAL CO.» FHILLIFSRURG» NJ 08865 3}: A
MAJOR METEORITE IMFACT ON THE EARTH 65 MILLION
YEARS AGD: EVIDENCE FROM THE
CRETACEOUS-TERTIARY BROUNDARY CLAY
SCIENCE VOL. 209, 921-923 (1980)

HAYATSUsR. + SCOTT+R.G. + STUDIERsM.H. +
LEWISsR.S. + ANDERSsE. ( DIV, OF CHEMISTRY,
ARGONNE NATIONAL LAB.y ARGONNEs, IL 60439 )¢
CARBYNES IN METECRITES DETECTION,
LOW~-TEMFERATURE ORIGINs ANII IMFLICATIONS FOR
INTERSTELLAR MOLECULES
SCIENCE vOL. 209, 1515-1517 (1980)

+ DNOMINIKeR. + STAUDACHER,T,
+ HERZOGsG.F. (  MAX-FLANCK-INSTITUT FUR
KERNPHYSIK, F,0. BOX 10 39 80y HEIDELBERG
GERMANY ){ 40AR-39AR AGES OF ALLENIDE

ICARUS vOL. 42, 380-405 (1980)

JESSRERGERE.K,

KRACHERsA. + WILLIS:J. + WASSONsJ.T. ( INST,
OF GEOPHYSICS AXD FLANETARY FHYSICSs UNIV. OF
CALIFORNIAs LOS ANGELESs CA 90024 ¥: CHEMICAL
CLASSIFICATION OF IRON METEORITES-~IX. A NEW
GROUF ¢IIF)» REVISION OF IAR AN IIIUl» AND
DATA ON S7 ADDITIONAL IRONWS
GEOCHIMICA ET COSMOCHIMIE€A ACTA VOL. 44
773787 (1980)

LAMBERF»F., + MCHONEs.J.F.JR. + DIETZIR.S. +
HOUFANIsHM. IMFACT AND IMPACT-LIKE STRUCTURES
IN ALGERIA:Z FART I, FOUR KOWL-SHAFLD
DEFRESSIONS
METEORITICS YOL:. 13, 157-179 (19BO)

LEE»T. + MAYEDA)T.K.
FERMI INST. « DEFTS. OF

+ CLAYTONsR.N. { ENRICO
CHEMISJRY AND

GEOFHYSICAL SCIENCES» UNIJV, OF CHICAGO,
CHICAGO» IL 60637 )¢ OXYGEN ISOTOFIC
ANOMALIES IN ALLENDE INCLUSION HAL
GEOFHYSICAL RESEARCH LETTERS VOL. 7, 493-496
11980)

LUMFKIN¢G.R. (¢ DEFT, OF FHYSICS, UNIV, OF
CALIFORNIAs BERKELEY, CA 94720 ! NEFHELINE

AND' SODIALLITE IN A BARKED OLIVINE CHONDRULE
FROM THE ALLENDPE METEORITE
MEFTEORITICS VOL., 15y 139-147 (1980)
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OTHER OBJECTS. METEORITES (Cont.} ROSMANsK.J.R., + DE LAETERs»J.R. + GORTONsM.F,
T ( DEFT. OF FHYSICS, WESTERN AUSTRALIAN INST.
LUX¢G., + KEILsk., & TAYLOR,G.J, ¢t DEFT, OF OF TECH.» SOUTH EENTLEY» W.A., 6102 AUSTRALIA
GEOLOGYs INST. OF METEORITICS,» UNIV., OF NEW ): CADMIUM ISOTOFE FRACTIONATION IN FRACTIONS
MEXICOy ALBUQUERQUE» NM 87131 )! METAMORFHISM OF TWO H3 CHONDRITES
OF THE H-GROUF CHONDRITES: IMFLICATIONS FROM EARTH AND FLANETARY SCIENCE LETTERS VOL. 48,
COMFOSITIONAL AND TEXTURAL TRENDS IN 166-170 (1980)
CHONDRULES
GEOCHIMICA ET COSHOCHIMICA ACTA VOL. 44, SARU,D.D. + MANUEL»O.K. ( DEFT. OF CHEMISTRY,
841-855 (1980) UNIV.  OF HISSOURI, ROLLA, MO 65401 ): NOELE
MARTINsF.M. + HUGHES,»D.W. ( DEFT., OF FHYSICS, 232H2:$2ALIES ARl S SISTR OGN THES CHEHICAL
ESSEX UNIV., WIVENHOE FARKs, COLCHESTERs C0A4 N
3SQ GREAT BRITAIN ):  METEOKITIC CHONDRULES AR RAs £ SRR 2L TR
AND THE WEIBULL FUNCTION SCOTT/E.R.D. + CLARKEsR.S.JR. ( INST. OF
EARTH AND' FLANETARY SCIENCE LETTERS vOL. 49, METEORITICS, DEFT. OF GEOLOGYs UNIV. OF NEW
175-180 (1980) MEXICO,» ALEUQUERQUE, NM 87131 ): ORDERING OF
FENI IN CLEAR TAENITE FROM METEORITES
MARVIN»U. R, + MASONyYE. ( SMITHSONIAN NATURE VOL. 287, 255 (1980)
INSTITUTION FRESS) WASHINGTON:s DC 20560 3:
CATALOG OF ANTARCTIC METEORITES, 1977-1978 TSUCHIYAMAs»A. + NAGAHARA H. + KUSHIRO»I. ¢
SHITHSONIAN ~ CONFRIEUTIONS ~TO ~ THE  EARTH GEOLOGICAL INST., UNIV. OF TOKYO, TOKYOD 113,
SCIENCES,» NO. 23, 1980. FF. 50 (1980) JAFAN )¢ EXFERIMENTAL  REFRODUCTION  OF
TEXTURES OF CHONDRULES
HWASUDA, A, + TANAKA,T. ( DEFT. OF  EARTH EARTH AND FLANETARY SCIENCE LETTERS vOL. 48,
SCIENCESy KOBE UNIV. KOEE 657 JAFAN ): RARE 155-165 (1980)
EARTH ELEMENT DISTRIRUTION IN THE MELROSE-E
HOWARDITE: FRE-TERRESTRIAL NEGATIVE CE WANG»S . + MCOOUGALL» 1. + TETLEYsN. 4
ANOMALY - HARRISON, T. M. ( RESEARCH SCHOOL OF EARTH
EARTH AND' FLANETARY SCIENCE LETTERS VOL 49. SCIENCESs AUSTRALIAN NATIONAL UNIV., CANEERRA,
109-116 (1980) A.C.T., 2600 AUSTRALIA ): 40AR/39AR AGE AND
THERMAL HISTORY OF THE KIRIN CHONDRITE
HCKEEVER,S.W. ¢ DEFT. OF FHYSICSe UNIV. = OF EARTH AND FLANETARY SCIENCE LETTERS VOL. 49,
EIRMINGHAM» F.0. EOX 363y EIRMINGHAM &1S 2T1T 117-131 (1980)
ENGLAND ): THE ANALYSIS OF THERMOLUMINESCENCE
GLOW-CURVES FROM METEORITES WHITTAKER/A.G. + WATTS,E.J. + LEWIS)R.S. +
MODERN GEOLOGY VOL. 7, 105-114 (1980) ANDERS,E. { AEROSFACE CORF., EL SEGUNDO, CA
92045 ): CAREYNES:! CARRIERS OF FRIMORDIAL
MCKEEVER¢S.W. + DURRANI.S.A. + AITKEN+M.J., ( NOELE GASES IN METEORITES
DEFT. OF FHYSICSy UNIV, OF KRIRMINGHAMy F.O. SCIENCE voOL. 209, 1512-1514 (1980)
EOX 363, EIRMINGHAM B1S 2TT ENGLAND ): ON THE
ANGHALOUSEENCE DN UR T ERMULS I INERLENCE RIS WOLFsR. + WOODKOWeA, + GRIEVEsR.A.F. ( ENRICO
HETEORITES FERMI INST. AND DEFT. OF CHEMISTRY. UNIV,
HODERN GEOLOGY VOL. 7» 73-79 (1980) OF CHICAGO, CHICAGO. IL 60637 ):  METEORITIC
! MATERIAL AT FOUR CANADIAN IMFACT CRATERS
B L o= e . e ok GEOCHIMICA ET COSMOCHIMICA ACTA VOL. 44,
EIRMINGHAM: ENGLAND ): METEORITES THAT GLOW 1015-1022 (1980)

SKY AND TELESCOFE VOL., 60¢1) 14-16 (1980)
OTHER OBJECTS. DUST, PARTICLES, ETC,

HEHRU»C.E. + ZUCKER+S. +  HARLOW.G.E. + ot = % il
FRINZ M. ( DEFT. OF GEOLOGY, BROOKLYN
ggELgﬁiaxggNéaﬂgﬁzsy?shﬁsg;s;;éhgréé OLIVINES BRUSH»S.G. FOINCARE AN COSMIC EVOLUTION
FHY Ay ! =
GEOCHIMICA * ET COSMOCHIMICA ACTA VOL. 44, HESILS TODAYEUQL L 35 (2 0082912801 280)
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