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July 20, 1969 was a day that found many of us 
glued to our television screens, amazed and 
unbelieving ... watching the first 'giant leap' 
for mankind. Now ten years later with the 
successes of Pioneer Venus, Voyager, and 
Viking bringing the realm of our solar system 
ever closer to us, we pause to celebrate this 
great event. These are just a few of the 
celebrations planned across the country. 

WASHINGTON, D.C. 
A public ceremony will be held at the 

north entrance of the National Air and Space 
Museum (NASM) at 11:00 a.m. on July 20. The 
Apollo 11 crew, Armstrong, Collins, and Aldrin, 
will be present to comment on the space pro
gram over the past ten years. Other speakers 
will be Mr. Ripley, the Secretary of the 
Smithsonian, Dr. Lovelace and Dr. Frosch from 
NASA. The first Space Shuttle crew, John 
Young and Bob Crippen will present a model 
space shuttle to the Apollo 11 crew members 
as a token of the progress of the space program 
based on the work of these early space pioneers. 

At the NASM, the week of July 16-24 will be marked with many special events. 
A replay of the real-time events of Apollo 11 will be going on throughout 
the week based on the actual tapes and air-to-ground communications recorded 
during the mission. A commemorative book "Ten Years Since Tranquillity: 
Reflections upon Apollo 11" edited by Richard P. Hallion and Tom D. Crouch 
will be available from Smithsonian Press, P.O. Box 1579, Washington, DC 
20013, $20 or $7.95 paperback. The 221-page book contains ten essays, 60 
photographs, a bibliography and index. The Museum hours 
are 10 am to 9 pm, seven days a week. 

At NASA/Langley Research Center, Hampton, VA during the month 
of July, the Visitors' Center will feature a special pro·
gram of lectures and showing of the Apollo 11 films. 
For schedule information, call 804/827-2855. 

In Cleveland, Ohio, NASA/Lewis Research Center 1 s Visitor 
Information Center will be open extra hours to accommo
date visitors during the month of July. Hours will be 
Mon-Fri 9 am to 9 pm; Sat 10 am to 4 pm; and 
Sun 1 pm to 6 pm. �here will be special displays 
not only commemorating the Apollo 11 and lunar 
discoveries, but also large (20x24') photos of 
Jupiter and its satellites, taken by Voyager 
spacecraft. 

- more .. 
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It is anticipated to have some special 
commemorative lithographs available for 
visitors to Lewis during this period. 
For more information about the schedule 
of events at Lewis call 216/433-4000, 
ext. 415. 

NASA/JOHNSON SPACE CENTER� Houston 
Activities marking the Tenth 

Anniversary will begin at 9 am on 
July 20 at the Visitor's Center 
where the mural by Robert McCall and 
the special postal sub-station will 
be dedicated. One of the features 
of the anniversary celebration will 
be a special commemorative cover 
which will be canceled with the 
10th anniversary logo right at the 
Visitor's Center. 

; 
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Ceremonies will proceed to Building 31A, the new Lunar Sample 
Facility which will be dedicated by Dr. Christopher C. Kraft and then 
at approximately 10 am the dedication of the Saturn V Rocket and the 
Rocket Park at JSC will be held. 
There will be continuous showings of the Apollo 11 film in Building 2 
Auditorium beginning at 9:30 am on July 20. Souvenier editions of 
ROUNDUP (the NASA/JSC newspaper) will be available to all visitors. 
Site maps showing the buildings open to the public during the day will 
also be available. For this particular celebration, the Sample Proces
sing Facility (Building 31A) and Building 14, the Space Shuttle Orbiter 
Mockup Laboratory will be open for visitors. For this day only, tours 
will not be arranged in advance. Visitors may sign up for tours as they 
arrive at the Building 2 Information Desk. 

In addition to the postal "first day cover" which will be available, it 
is also probable that a commemorative coin will be available in Building 
2 and at the EAA gift shops on site . .. 

■ 

■ 

■ I 

A special poster showing the 
Tenth Anniversary logo (see 
page one this Bulletin) designed 

-- - __ -----. .. 

by Paul Calle and Robert Schulman 
will be available in poster form 
from most NASA Center Education 
Offices and from the Government 
Printing Office . 

.. 
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PERSONNEL CHANGES 

Vil.. Noel W. H,lnneM, who has been Associate Administrator for Space Science 
at the National Aeronautics and Space Administration (NASA) since 1974, 
has been appointed to succeed astronaut Michael Collins as director of 
the National Air and Space Museum (NASM) in Washington, D.C. Dr. David 

\ Challinor, Smithsonian Assistant Secretary for Science, described Dr. 
Hinners as "eminently qualified" to head NASM and said "We look forward I 
to the impetus his presence will give to our efforts to strengthen the 
Museum's research and educational programs ... " 
Andrew J. Stefan will be Activing Associate Administrator for Space Science 
at NASA Headquarters. 

V11.. A. Thoma-6 Young, Director of Planetary Programs for NASA's Office of 
Space Science has been named Deputy Director of NASA's Ames Research 
Center at Moffett Field, California. Mr. Angelo "Gus" Guastaferro is 
the new Program Director heading up the Planetary Division of OSS. Mr. 
Guastaferro's most recent post was as manager of the large space systems 
technology program at Langley. From 1968 to 1975 he held several manage
ment positions with the Viking Project including deputy project manager 
(management) .  

Vil.. Leonaltd J. S-'1.nka., Staff Scientist at the Lunar and Planetary Institute 
since November 1975 will leave the Institute on 30 April 1979. Dr. 
Srnka will be joining the nation's evergy research effort on May 7, 1979 
when he begins work in the Fusion Doublet III Division of the General 
Atomic Company, La Jolla, California. 

* * * * * * * * * * * * * * * 
• 

LUNAR SAMPLE BUILDING STATUS 

The new sample facility, which has been designed to make the lunar 
materials as safe from natural disasters as modern engineering can make 
it, is nearing completion. Dedication of the new laboratory has been 
scheduled as part of the Apollo 11 Tenth Anniversary ceremonies at the 
NASA/Johnson Space Center ( liee 6ea..tuJte. 6:toll.y on :the AnnlveMaJty page 1-2 :tlli 
BuUetin) 

Some features of the building include two vaults, very much like bank 
vaults, on the second floor of the structure. One vault will hold the 
pristine lunar material ..• that which has been kept as near as possible 
to the condition in which it was taken from the Moon. The pristine 
material, which amounts to about 88% of the 844 pounds brought from 
the Moon, will be kept so future generations of scientists will be able 
to apply now unknown methods of analysis to their investigations. 
Material which has already been used for scientific analysis will be 
stored in the second vault. 

Other features of the laboratory will be an area where samples can be 
prepared for shipment to scientists who will be working with them; and 
a viewing area which will allow visitors to the facility to watch scien
tists working on the lunar material. 
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NASA/JOHNSON SPACE CENTER PLANS BRIEFING FOR EDUCATORS 

During the summer of 1979, between June 6 and 
August 20, special briefings for educators will 
be held each week at the Johnson Space Center. 
They will take place each Monday, Wednesday, 
and Friday at 10 am, except July 20. Topics to 
be covered include lunar science, Landsat acti
vities, and Space Shuttle. Free materials will 
be available at each session, which will last 
approximately two hours. 
Attendance will be limited to the first 35 to 

register for each session. Additional information may be obtained by 
calling 713/483-4241 or by writing to NASA Johnson Space Center, Attn: 
James D. Poindexter, Public Services Branch, Code AP4, Houston, TX 77058. 

INFLATION STRIKES AGAIN 

It has been found necessary to raise the mailing and handling charge 
assessed for Lunar and Planetary Institute publications. The previous 
prices of $1.00 U.S. and $6.00 foreign mailing no longer cover the 
actual costs. Beginning 1 June 1979 the charges will be: 

For mailing LPI publications in the U.S. 

For foreign mailing 

$2.00 

actual cost 

On all foreign orders, the requester is asked to indicate the class 
of mail delivery he prefers, surface or air printed matter, when he 
places his order. Postage will be calculated on the actual package 
and a bill sent to the requester. If a class of mail is not indicated 
with the order, the publication will be sent surface mail which usually 
entails a 6-8 week ( or longer) arrival date, depending on destination. 
As an example, the mailing of the Abstracts of the Tenth Lunar and 
Planetary Science Conference cost between $25-35 to send air printed 
matter; approximately $6 to send surface. 

AGU M➔ 0 � V ➔ E -+ S � -. ---.. 

The American Geophysical Union has a new address and telephone number. 

:::: = - -
- - - - - -- ... - - - -

2000 Florida Avenue NW 
Washington, DC 20009 

Telephone: 202/462-6903 

::: - - = - - - = = = = = � = = = 

It is not enough to be busy; the question is: what are we busy about? 
Thoreau. 

= = = = 

-
_ >=--r. .ic =-
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LPI FALL_TOPICAL_CONFERENCE SCHEDULE_ 

TWO topical conferences will be held this Fall under the auspices of the 
Lunar and Planetary Institute 

CONFERENCE ON THE ANCIENT SUN: FOSSIL RECORD IN THE EARTH, MOON AND METEORITES 
NATIONAL CENTER FOR ATMOSPHERIC RESEARCH (NCAR) OCTOBER 16-19 

The NCAR Center in Boulder, Colorado will be site of this four-day meeting, 
currently sponsored by the LPI and NCAR. The meeting is designed to bring 
together scientists from the solar physics and the lunar and planetary geo
science communities to consider the challenge of recovering the long-term 
history of solar behavior from natural records. Broad topical areas to be 
included are: 

1 - Theories of solar variability and their consequences for changes 
in luminosity, particle emission, and magnetic fields. 

2 - Records of particle emission in lunar and meteoritic materials 
and methods of recovering temporal information from them. 

3 - Records of past solar behavior recoverable from terrestrial sources 
such as radionuclides in tree-rings and ocean sediments. 

An abstract volume will be published prior to the Conference. Deadline for 
receipt of camera-ready abstracts is 23 July 1979. A proceedings volume is 
also planned in the format similar to those of recent Proceedings of the annual 
Lunar and Planetary Science Conference. Deadline for receipt of manuscripts 
will be 6 Janu.aJLy 1980. 

A registration fee of $35 will be assessed all attendees except students. A 
portion of the funds will be used to support students who wish to attend. 
The student grants will be awarded on the basis of need and a statement of 
interest and professional goals submitted by the student to the Symposia Office 
at the LPI by 23 July 1979. Students need not present papers to qualify. 

CONFERENCE ON THE LUNAR HIGHLANDS CRUST 
HOUSTON, TEXAS NOVEMBER 12-14 

Inasmuch as evidence of the earliest history of the Earth has heen erased, and 
the ancient cratered terrains of Mercury and Mars have not yet been sampled, 
the samples of the Lunar Highlands can be said to hold the key to our under
standing of early planetary crustal formation. This appears to be an appropri
ate time to synthesize what we know about the Lunar Highlands by integrating 
the sample and remote s�nsing data. Plans call for the meeting to emphasize 
five major discussion �opics: 

1 - Petrology, chemistry and chronology of Lunar Highlands Rocks. 

2 - Regional characteristics of Highlands Rocks. 

3 - Physical processes of Highland crust evolution; geophysical 
evolution of the crust and lithosphere. 

4 - Models for the formation of the Lunar Highlands crust. 

5 - Lunar crust in a planetary context. 

more •.•••• 
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LPI TOPICAL CONFERENCE SCHEDULE (continued) 

-■ A volume of abstracts will be prepared and distributed prior to the 
Conference. Camera-ready contributions in the standard Lunar and 
Planetary Science Conference format must arrive at the LPI by 10 Sep�embe11.. 
A Proceedings volume, similar to that of Mare Crisium: The View from Luna 
24 (Pergamon, 1978) will be prepared. Manuscript submission deadline will 
be 6 JanuaJr..y 1980. 

-

A $35 registration fee will be assessed all attendees except students. 
To encourage student participation, a portion of these fees will be dedi
cated to travel grants to support four to six students. Student grants 
will be awarded on the twin bases of need and quality of abstract(s) sub
mitted. Each successful applicant will be expected to present a paper at 
this meeting. 

For additional information on either of these topical conferences, 
contact the conference Administrator, Ms. Pamela P. Jones, LPI, 
713/486-2150 or FTS 525-3436, ext. 2150. 

- - - -■- - - - - - - - - - -------------------------------------

EI,ECTROCHEMISTRY APPLIED TO THE PROCESSING OF LUNAR MATERIALS • •  A WORKSHOP 

The Electrochemical Society and the Lunar and Planetary Institute are 
cosponsoring a three-day workshop devoted to the adaptation of techni
ques in electrochemistry to the processing of lunar materials on an 

■ industrial scale in space and on the Moon. The meeting is presently 
planned to be held 12-14 September 1979 at the Lunar and Planetary 
Institute. Participation by members of the lunar and planetary commun
ity is encouraged. Many of the technical topics will be of relevance to 
the lunar sample research community. Your assistance is requested in 
bringing this workshop to the attention of colleagues in the fields of 
physical chemistry, chemical engineering and aerospace engineering. 
Electrochemical systems offer the possibility of obtaining industrial 
feedstocks from lunar and eventually asteroidal materials with minimum 
complexity and high reliability. For more information about this 
workshop contact either Dr. David R. Criswell (713/486-2152) or Dr. 
Robert D. Waldron ( 713/486-2158) at the LPI. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

AAS/DPS ANNUAL MEETING 

The Eleventh Annual Meeting of the Division for Planetary Sciences, 
American Astronomical Society, will be held October 23-26, 1979 at the 
Holiday Inn, Clayton, Missouri. The Program Chairman, Prof. Raymond 
E. Arvidson, Dept. of Earth and Planetary Sciences, Washington Univer
sity, St. Louis, MO 63130 has indicated that the deadline for titles 
of papers is 1 August with the abstract deadline being 15 August. 
Abstract format should follow that of the Bulletin of the American 
Astronomical Society. Local arrangements will be handled by Lor Campbell 
Gehret also at Washington University. --- -- --- --
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WORKSHOPS PROMOTE SCIENCE INTERACTION ---,,-
Three workshops have been held this spring. 

-
Workshop on Ancient Crusts of the Terrestrial Planets 
Approximately 50 scientists participated in a workshop on Ancient Crusts of 
the Terrestrial Planets held at the Lunar and Planetary Institute on 12-14 
February 1979. The workshop promoted interaction between scientists studying 
the ancient terrestrial rocks and those studying the old crusts of the planets 
of the inner solar system. A workshop volume (LPI Contribution No. 371) is 
now in preparation and will be ready by late summer. 

Workshop on Remote Sensing of Volcanic Gases 

On February 26-27, 1979, sixteen scientists met at the University of Hawaii 
to review the current state of knowledge of volcanic gases and to discuss 
the most imJ?Ortant directions for future research, both extensions of exis
ting activities and new directions. LPI Contribution No. 368 will contain 
abstracts of the talks during the workshop, along with a summary of the 
meeting, the program, and several bibliographies on remote sensing and volcanic 
gases. 

Glass and Ceramics Industry in Space Based on Lunar Materials 

This Workshop held at the LPI on April 14-16 was attended by representatives 
from the glass industry, university departments specializing in glass and 
ceramic products, automation and Spacelab research projects, and the Los 
Alamos Scientific Laboratory. They reviewed the many products that can be 
made from lunar materials and, in particular, analyzed the construction of 
a glass production facility on the Moon which could provide glass and cera
mic inputs to a space power station. It was estimated that 40 people and 
500 tons of equipment placed on the Moon could be used to create a glass 
plant with an output of 30,000 tons/year. Dr. John MacKenzie, University of 
California, Los Angeles and Dr. David Criswell, Lunar and Planetary Institute 
were co-chairmen. 

RemembeJt .the. c.hange. in mcuUng !ta.tu 601t Con.tlubuuorui i6 you W-Uih any 06 .the. above. 
�������-����!.-.��!qQ_�:�:t.���-:��i.6��.6�����-������!.1:��-��:1.-.-.-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

AN ACRONYM CHANf)ES . .... . LSAP'f becomes LAP ST 

The Lunalt Sample Analyoio Planning Team (LSAPT) has been renamed. The 
Team will continue as the LUNAR ANV PLANETARY SAMPLE TEAM (LAPST). 
The team has launched a three-year study program on the Lunar Highlands 
Samples. A LUNAR HIGHLANDS NEWSLETTER is being distributed by the 
Curator's Office at the NASA/Johnson Space Center. The study will be 
highlighted by a fall topical conference at the Lunar and Planetary 
Institute. (see Page 5 this BULLETIN for additional information) 
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CONFERENCE ON ASTEROIDS AND PLANET X .•.. a summary by J. Minear 

Some one hundred papers and poster talks were presented at the Conference on Asteroids 
and Planet X held March 6-10 in Tucson, Arizona. The Conference succeeded in bringing 
together a diverse and knowledgeable group working in all phases of asteroid and meteor
ite related work. Subjects considered at the Conference covered the breadth of asteroid 
and meteorite research from light-curve observations to irradiation history of chondrites. 

Orbital dynamicists led off the Conference with discussions of chaotic orbits, reson
ance locks of Trojan and Hilda asteroids, and Monte Carlo simulations of comets and 
Apollo objects. Dynamical evolution of asteroid families and the reconstruction of 
their parent bodies from the fragmented pieces were the subject of several papers which 
were followed by a series of papers on observations of binary asteroids. 

Regolith development and fragmentation history of asteroids was discussed by several 
people. Regolith production models suggest that the depth of regolith on larger aster
oids exceeds that on the Moon because of higher crater flux and reduced gravity that 
results in more wide-spread ejecta blankets. Preliminary work on asteroid collisions 
sugge&;s that low velocity impacts of comparable sized objects can produce brecciated 
bodies. Aqueous activity within asteroid regoliths early in their history is indicated 
by brecciated CI and CM chondrites {presumably produced in asteroid regoliths) that 
show evidence of aqueous activity. 

Other topics covered at the meeting included the presentation of new spectral and 
photometric data on asteroids, discussions of the internal structure and thermal models, 
and the accretion processes in these models. 

In summary, three important conclusions can be drawn from the meeting. First, a great 
deal of new data is being generated on asteroids and meteorites; the understanding of 
this aata has just begun. Second, there seems to be a growing evidence that the early 
solar system was a very heterogeneous place� Third, the relationship between meteorites 
and their asteroid parent bodies is not as simple as was once illustrated with asteroid 
models of iron-nickel cores; metamorphosed silicate mantles and carbonaceous chondritic 
crusts. 

The Proceedings of the Conference will be published by the University of Arizona Press. 
Additional contributed papers will be published in a special volume of Icarus. Dr. 
Tom Gehrels of the University of Arizona arranged the Conference and is editing the 
Proceedings volume. 

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + � + + + + + + + + + + + + + + + + + + + + + + + + + + + + 

IN MEMORY 

LEIF ANDERSSON 
1943 1979 

V!t.. AndeJiMon WM a 11.Ue.Mc.h MMc.ia.t.e at :the. Lanall. and Plane,taJc.y Lab0Jta:to1r.y, UruveJ[
J.>afj o 6 AJU'..zona. H,<,/2 wo11.k -i..nc.luded invutigmon1.i o 6 :the. £anM J.>uJt6ac.e. and photome.:tlty 
06 p£.ane,taJc.y M.:teU).;tu. It M bung pltopo-&e.d :to name. a tunM cJta,teJL .ln h,u, honoJt. 
16 appll.Ove,d by the I n.:te.Jtna:Uona.f. AJ.>;tJz.onom.lc..a.t Un,lon, the. lunM CJta.:te.Jt Ve. Roy X would 
be. named AndeJU,-&on CJta:teJL. 

+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 
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VOYAGER NEWS �ELEASE FILMS AVAILABLF 
There are four 1979 NASA News Release 16 mm color films 
which can be purchased from: 

.. 

Stock Film Laboratory Branch 
Audiovisual Archives Division (GSA) 
1411 s. Fern Street 
Arlington, VA 22202 
(Mr. Frank Stevens 703/557-1115) 

The new Voyager films are: 

1. NASA HQ 79-426 Voyager: Jupiter Encounters 1979 
approximately 8� minutes, $86 
A descriptive sound film about the objectives of the Voyager mission 

2. NASA HQ 79-427 Jupiter Rotation 
approximately 2� minutes, $26 
A brief color film showing rotation of Jupiter as actually observed by 
Voyager 1. 

3. NASA HQ 79-428 Voyager 1 Encounter Film 
approximately 3 minutes, $30 
A computer animation film depicting the flyby of Voyager l at Jupiter 
and its Galilean satellites. 

4. NASA HQ 79-429 Jupiter's Atmospheric Dynamics 
approximately 2� minutes, $26 
A color film showing the atmospheric circulation observed on Jupiter by 
Voyager l during January 1979. Made from images of Jupiter taken every 
10 hours of the same longitudinal region, including the Great Red Spot. 

Orders must be received in writing and be accompanied by payment. The 
prices given above are only approximate. Exact prices can be obtained 
by phone. The cost estimates given are for projection prints, not 
master copies or negatives. Films are printed to order. It takes 
about seven days to fill an order. 

Two photo suppliers have made lists of the Voyager pictures available. 
MMI Corporation, 2950 Wyman Parkway, Baltimore, Md 21211 and Photographic 
Illustration Co. (PIC) P.O. Box 6699 Burbank, CA 91510. Many other 
dealers are offerring Voyager pictures (see recent issues of Astronomy 
and Skt and Telesco�e. The recent issue of Astronomy (May 1979) has 
severa color repro uctions of the pictures along with descriptive text 
of the mission. The Photo/Map Library at the LPI has sets of slides 
and copies of the films available for loan. Please contact Ron Weber, 
LPI Photo/Map Library, 713/486-2172 for information about their avail
ability. 

ENCOUNTER DATES TO RED CIRCLE 

Voyager 2 
Pioneer 11 
Voyager l 
Voyager 2 

Jupiter 
Saturn 
Saturn 
Saturn 

July 9, 1979 
September 1, 1979 
November 12, 1980 
August 27, 1981 
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NEW PUBLICATIONS 
- - -

Several new NASA publications have been released recently. 
are: 

Among them ■
■ 

I 
The Martian Landscape, NASA SP-425, available from the Superintendent of Documents, $12.00 

Order No. 033-000-00716-7 

-

There are 200 high-quality photographs chosen py the Viking Lander imaging team. 
The photos, which include mosaics, panoramas, close-ups and color, are captioned 
by the members of the team, often with analytic interpretive detail. An 
"anecdotal history" of the Viking Project, written by Prof. T. A. Mutch, Brown 
University and the geologist leader of the Lander imaging team, gives an inside 
glimpse into the ways of planetary exploration in the 1970s. Mutch tells how 
the Mission was planned and brought into being, with a vivid description of the 
eight years of planning, designing, and testing that preceded the first successful 
"soft" landing on Mars. 

The Partnership: A History of the Apollo-Soyuz Test Project, NASA SP-4209, 580 pp. 

■ 
Available from the Superintendent of Documents. $8. 30 

I 
I 

I 
I 

I 
I 

p 

This is the official NASA history detailing the international cooperative effort 
of two major space-faring nations and their collaborative mission to rendezvous 
and dock manned space craft in Earth orbit. 

Moonport: A History of Apollo Launch Facilities and Operations, NASA SP-4204, • 
656 pp. Available from the Superintendent of Documents. $8.00 

This is a NASA history telling the story of the Apollo launch facilities at 
the Kennedy Space Center, Florida. It begins its story with the Saturn launch 
vehicle and continues through the last Apollo missions, 15, 16 and 17. Several 
charts capsulize the events of launch of this period of the U.S. space effort. 

... 

Molecules of Significance in flanetary Aeronomy, by Hari Mohan. NASA-RP 1030, 
327 pp. Available from the National Technical Information Service. $12.00 

I 

This monograph is basically devoted to spectroscopic information of the molecules 
of planetary interest. It has been finished posthumously by the staff of the 
Directorate of Applied Science at Wallops Flight Center. Dr. Mohan died in 1976 
before he could finish the final proofreading of his manuscript. The publication 
is divided into three parts. Part I presents an introductory survey of planetary 
atmospheres and spectra. It also acquaints a non-specialist with the general 
conditions of different planets, their atmospheres and the various gaseous mole
cules that exist there. Part II is primarily concerned with the basic concepts 
underlying optical absorption and different quantitative molecular parameters that 
often have useful application in the study of planetary atmospheres. Part III 
is devoted to the important spectroscopic information and relevant data of the 
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ALSEP Temination Report3 by James R. Bates, W. W. Lauderdale, and Harold Kernaghan. 

I 

NASA-RP-1036, 162 pp. Available from the National Technical Information Service, 
$6.75 

This report summarizes the Apollo Lunar Surface Experiments Package (ALSEP) 
operations and provides background information for studies in lunar science. 
The report was prepared when the receipt of data from the lunar surface was 
terminated on September 30, 1977; it is intended as an overview of the ALSEP 
activities, and specific details relative to ALSEP scientific data are outside 
the scope of information presented here. Details regarding the placing of 
ALSEP stations on the lunar surface have been covered thoroughly in other 
publications and thus are not presenter here. It is a summary report describing 
the ALSEP central stations and experiments, deployment, operations, performance 
final tests and results, status at termination, and science summary. 
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HOW MUCH DOES IT COST????? 

The following are some excerpts from a letter by Julie Woodman, Chicago, Illinois. The 
letter was published in ASTRONOMY, May 1979, page 25. 

■ 

"Why don't space advocates use comparisons that put our national space investment 
in terms the man on the street can comprehend? . . •  
"As just one example: how many people are aware that in 1978, the McDonald's ham
burger people will show sales equal to or better than the NASA budget? 
"Compared to the NASA budget: 
• American spending in discotheques is about equal 
• Americans spend 1� times as much on pizza as they do on the civilian space effort. 

The same is true for toys, while cosmetics sales are three times as big. 
• Legalized casino gambling in Nevada and Atlantic City grossed $1.9 billion last 

year--nearly half as much as NASA's entire appropriation 
• American teenagers could finance seven space programs each year if current esti

mates of their discretionary spending power are accurate. 
• I'm talking about the estimated $25 to $40 billion for marijuana--the $20 billion 

for cocaine--the $17 billion for tobacco spent each year in this country. 
"It would seem to me that our national priorities are really out of line. Who says 
we can't afford space?" I 
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STUO l � S ,  CORNELL UNI V , ,  ITHACA , NY 1 4853 ) :  
MARSSHINE ON PHOBOS 
IC_�RUS VOL. 37, .377•388 ( 1 979}  

HUNTEN ,0,M,  ( DEPT, OF  PLANETAMY SCI , ,  UNIV,  
Of ARIZONA. TUCSON , AZ 85721  } ;  CAPTURI:: or 
PHOIIUS ANO DUMOS BY PROTUATMOSPHERJC Dl<AG 
ICAkUS VOL, 37, 1 1 3•123  ( 1 979) 

No. 1 9  

JZAKUV , M , N ,  ( SPACE RESEARCH INST , ,  ACADEMY UF 
SCIF:NCE, MUSCUII,  USSk ) I  l"HE MARTIAN wn:1< 
ATMOSPHERE SfRUCTURE FRUM TH� V l�ING SPACE• 
CRAFT EXPERIMENTS 
ICARUS VOL ,  )6 , 1 89•197 1 1 978)  

KAULA , 11 , M ,  ( DEPT, or  EARTH ANO  SPACE SC I . ,  
UNIV,  O f  CAL�fUHNIA, LOS ANGELES, C A  90024 ) :  
THE MOMENT or INERTIA or MARS 
GEOPHYSICAL RESlAkCH LETTERS VOL. 6 ,  194•196 
( 1 979)  

KOMA!l ,P,O.  SCHllOl, Ot' OCEANOGRAPHY , OREGON 
STATE UNIV . ,  CORVALLIS, OR 97331  ) ;  
CONPARlSONS Of THE HtORAULICS or •ATER FLOWS 
IN MARTIAN OUTFLOW CHANNELS WITH H,UWS ut· SlM• 
ILAR SCALE UN EARTH 
ICARUS VOL. 3 7 ,  1�6• 1 8 1  ( 1 979)  

KRASITSKl l , 00P ,  A MODEL FOR THE OIUHNAL VARIA• 
T l ON OF THE COMPOSlTION or THE MARTIAN ATMOS• 
PHERt: 
COSMIC RESEARCH VOL, lb ,  350•356 ( 1 978)  

KRASNOPOLSKl t , V ,A ,  • PARSHEV , V . A ,  I SPACE RE• 
SEARCH INST, , ACADEMY ot· SCIENCES, MOSCOW, 
USSR } :  OZONE ANO PHOTOCHEMISTkY Of THE MAR• 
TIAN  LOWER ATMOSPHERE 
PLANETARY ANO SPACE SCIENCE VOL, 27 ,  1 1 3•120 
( 1 919}  

IIRASNOPOLSK I Y , V . A ,  C SPACE RESEARCH INST , ,  USSR 
ACADEMY o�· SC I , .  MOSCOW , USSR ) :  Vte:RTICAL 
OISTRIBUflON OF WATER VAPOR ANO MARS MODEL 
l,OWER ANO "l l DOLE ATMOSPHERE 
ICARUS VOL, 37, 182•189 ( 1 979)  

KRUPENlO,N. N .  AN ESTIMATE OF THE DENSITY or 
MARTIAN SOIL FRUM OATA or RADIUPHYSJCAL MEAS• 
UREMENTS IN THE J•CH REGION 
COSMIC RESEARCH VOL, lb ,  357•165 1 1 978)  

i<.UH N , w , k .  ♦ RllGt:Rs .s.R.  ♦ MACELROY,R.o.  
OEPT, Uf  ATMOSPHERIC ANU OCEANIC SC I . ,  UNIV,  
or M I CHIGAN. ANN ARHOR. Ml 48 1 09 ):  THE RES• 
PONSE ()t" SELECTt.O TERRESTR IAL ORGANISMS TU THE 
MARTIAN ENVIRONMENT: A MODELING STUDY 
ICARUS VOL, 37, 336•346 1 1 979)  

LENOROVITZ ,J,N,  VIKING MARS DATA YlfLD NO SIGN 
Ot LIH 
AVIATION WEEII ANO SPACE TECHNOLOGY VOL, 1 1 0  
( 6 ) ,  57•59 1 1 979)  

LEV I N , G , V ,  + STRAAT,P,A , ♦ 8ENfON ,W,D,  I Bl• 
OSl'HUl !CS lNCUkPURArt:.o ,  4928 WYACONDA HOAD, 
ROCKVILLE, MO 20852 ) :  COLOR AND FEATURE 
CHANGES AT MARS VIKING LANOfR SITE 
JOURNAL or THEURETJCAL BIU�UGY VOL . 75.  
3 8 1 •390 ( 1 978 )  

MANTAS .G.P,  + HANSON ,�,B.  ( UNIVERSITY 0�  TEX• 
AS AT OALLAS. RlCHAkOSON ,  TX 75080 ) I  
PHOTUELECfHON fLUX�S IN THE MARTIAN IONUSPHlkl 
JOUPNAL Of Gl::OPHYSlCAL l'IESEARCH VOl. , 9 4 ,  
3b9•38S ( l  9·19 J 

MlSHCHER W AKOV , C , A .  ♦ rsEMKLEV ICH,A.�. ( GEOU�
SlC  DEPT . L ' VOV l'ULYTECHNlC INST, ) :  ON TH� 
GLUt!AL AND l'IEGlONAL PRUPERTH;S 0� 1 1'1�� GRAVITA• 
1JOt,AL f l GUl<ES 
U� MAl<S S0Yl�T ASTRONOMY VOL. i 2 ,  478•483 

( I 979) 
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UKHUTSIMSK Y , U ,E.  
LlllZE , YU,G,  ( 
!CS, ACADEMY o.
l H TF.R INSERfl0" 
ATlUN 

♦ GOLUbIEV , Y U , r .  • SlKHARU• 
INSTITUTL or APPLlLV MATHEMAT• 
SCIENCES, USSR ) I  MARS OR• 
�y USE Ot ATMOSPHERIC ULCELER• 

ACTA ASTHONAUTICA VOL, 5 ,  7b5•780 ( 1 978)  

OYAMA , V , I ,  + BEROAHL , 8 , J ,  + WOELLF.R , t , I NA• 
SA, AMES RESEARCH CENTER, MOFFETt flELO, CA,  
l :  CARBON SUBU�lDE POLYMEH, AN EXPLANATION 
FUR THE �AVE Ot DARKENING ON MARS 
COSPAR, PLANETARY MEETING, 2 1 ST , INNSBRUCK ,  
AUSTRI A  MAY 29•JUNE 1 0 ,  1 978 ,  PAPER, PP , 1 4  
1 1 978)  

PLUMB, R , C ,  I •OHCEST!,;11 POLYTECHNIC lNSTlTUTI,;', 
WUHCt:sn:R. MASS. ) I MARTIAN CHle:MISTRY AND 
THE VI KING LA8ELEO RELEASE EXPERlMfNTS 
COSPAR, PLANETARY MEETING, 2 1ST,  lNSBRUCK ,  
AUSTR I A  MAY 29•JUNt: 1 0 ,  1978,  PAPER. PP,20 
(l 978 l 

SJOGHF.N ,w,L,  I JET PROPULSION LAB, , CALlfORNlA 
I NST. OF TLCHNOLOGY, PASADENA ,  CA 9 1 103 ) :  
MAl<S GRAVITY: HJGH•RESULUTION RESULTS t'ROM 
VH ING ORBITER 2 
SCIENCE VOL, 20J,  1 006•1009 1 1 979) 

THORPE , T,E,  ( JET PROPULSION LAK . ,  4800 OA� 
GROVE OR, , PASAOENA,  CA 9 1 1 03 ) :  THI!: MARS OP• 
POSITION EfflCT AT 20 DEGfll!:ES N .  LATITUDE AND 
20 UEGRlES • •  LONGlTUOt, 
ICARUS VOL, 3 7 ,  J89•398 ( 1979)  

VAISBERG ,O.L.  + SMlRNUV , V , N ,  RELIABILITY OF 
HEAVY ION lOENTlflCATlON lN THE PLASMA FLUW 
NfAR MARS 
COSMIC RESEARCH VOL, lb , 480•48� ( 1 979) 

SJ MPSON, R , A. ♦ IYLER,G.L. ♦ CAMPRlLL,o .e.  ( 
CENTER tOR HADAR ASTRONOMY , STANfORO, CA 94JO� 
l l  ARl!:C l80 HADAH OBSERVATIONS or MAkS SURFACE 
CHAl<ACFERISTlCS IN THE NORfHERN HEMISPHERE 
ICARUS VOL. Jb, l�J-173  1 1 978)  

SUTTIIN, J , L .  + LLVUV,C,H.  ♦ l'lLl,MAN , J.E, 
OEPT. or ATMUSPHERJC SCIENCES, UNIV, OF 
WASHI NGTON , SLATTL� , WA 98 1 95 ) l  OlURNAL VAR
IATIONS UF THE MAkflA� SUHfACE LAYER NF.TEORO• 
LOGICAL PARAM�ftH 
JOURNAL or rHE ATMOSPHERIC SCIENCE VOL, 35, 
2341>•23�5 ( 1 978 )  

THOHPl , T , L ,  C ,JE I  PRflPULSlON LAB . ,  4800 UAK 
GllOVf; OR , .  PASAl>ENI\, CA 9 1 1 0 3 J :  V U ING OR• 
bJTlH ObSEHVAT I UNS OF THE MAHS UPPOSI TION lf• 
n:cT 
ICARUS VOL, Jb,  i04•21� ( 1 9781  

WAHD ,�.R.  ( ClN Fl!:H FOR ASTROPHYSICS, HARVARI> 
COLL�GE 08SlRVATURY ANO SMITHSONIAN ASTHOPHY• 
S ICAL OHSEHVATUII Y ,  CAMRRJOG�, NA 021 38 l l  
PP�SlNI OHL IUUlTY OSCILLATIONS U� MARS: 
FOUHTH-llRDt:I< ACCIIH/lCY IN Ollll J TAL l ANI! l 
JOURNAL m ca.ui>HYSICAL Rf.SEAHCH YUL . 84 ,  
2l7•24J ( ) q79)  

�AMO , � . R . ♦ IIUHNS , J , A .  ♦ fUON , 0 , 11,  ( CLNT�R 
t·o11 ASfROPt1YS1CS,  HAHVAHO COLLEGf. Obs�·HVA'F!IMY 
AND 5"' I fHSON I AN AS fHltPHYSlCAI, llllSlHVATUR Y ,  
CAMHl<lDGE, MA O.! I Jij 1 :  PAST Ul\L1UUJ1Y  USCll,• 
LA1 JU�S Uf M/lHS: THi llOLt Of TH� THAHSJS 
llPLI ►T 
JOURNAL Of GE.1Jl'IHS ICAL HES�:A�CH YUL, 84 ,  
243-259 < 1 9 7'1 l 

NEPTUNE 

COURT IN ,R,  + LACUMBE,A,  + GAUTlER,O, LABO• 
RATOIRE OE PHYSJQUE STELLAIRl ET PLANETAIRE.,  
BP  N 1 0•91 370 VERRJERES• LE•BUISSON, FRANCE ) 1  
INOICAT(ONS ur SUPERSATURATED STRATOSPHERIC 
METHANE IN NEPTUNE FROM ITS ATMOSPHEHIC THER• 
MAL Pl<Of ILE 
lCAHUS VUL .  3 7 ,  236•248 ( 1 979) 

PLUTO 

HARRINGTUN , R .S. ♦ HARRlNGTON ,11.J , C U ,  S ,  
NAVAL OBSERVATDHY l l  THE DISCOVERY Of PLUTO ' S  
1400N 
ME.RCUHY VOL, V l l l  ( l l ,  1 • 3  ( 1 979)  

SATURN 

CRUIKSHANK ,O.P,  ( INST, FOR ASTRONOMY ,  2680 

WOUDLAWN OR , ,  HONOLULU. H I  96822 ) I  THE RA• 
OIUS ANO ALBLDO or HYPERION 
ICARUS VOL. 1 7 ,  307•309 ( 1 979) 

CHUlKSHANK , D.P.  ( lNST. FOR ASTRONOM Y ,  UNI V .  
OF HAWAJl A T  MANDA, HONOLULU , HI  96822 ) l  THE  
SURfACES AND J NTERIORS Of SATURN 'S  SATELLITES 
REVIEWS OF GEOPHYSICS ANU SPACE PHYSICS VUL , 
1 7 ,  1 65•17b  ( 1 97q) 

DOLLfUS , A ,  C UBSERVATOIHE OE PARIS, 9 2 1 90 MEU• 
DON, FRANCE ) :  UPTICAL REFLECTANCE POLARIME• 
TRY Uf SATURN GLOBE AND RINGS 1 0 MEASUREMENT 
ON ll IUNG 
!CAMUS VOL. 37, 404•419 ( 1 979) 

tSPOSlTO , L . • .  ( MASSACHUSETTS 0 , ,  AMHERST , 
MASS , J :  L I GHT SCATTERING FROM SATURN ' S  
RI NGS CALCULATED Il l  A MAR�OV CHAIN FORMALISM 
PH. 0, THESIS, U, OF MASSACHUSETTS, 1 9 7 8 ,  
PP.99 C l 9 7 8 )  

f'l<ANZ,O,G.  
P •  o .  
SATUHNI 

+ PRICE,M,J,  I LOWELL OBSEHVATUHY ,  
IIOX 1 2&9,  fLAGSTAff, AZ 86002 ) l  

UIIV PH01UELECTRIC PINHOLE SCANS O F  
THE D ISK 
ICAHUS VOL. 3 7 ,  272•28I ( 1 979)  

LARSON ,S,M,  ( LUNAR AND PLANETAkY LAB , ,  UNIV ,  
or ARIZONA. TUCSUN, AZ  ) :  UbSERVATJONS Of  THE 
SATURN RING 
ICARUS VOL, 37,  399•403 ( 1 979)  

LUHM�, K ,  ♦ lRVIN�,w.H,  I UN I V .  OF  HELSINKI , 
ORS�RVATORY ANO ASTROPHYSICS LAB , ,  TAHTJTOR• 
NINMAK I ,  SF•O O I JO HELSINKf  1 3 ,  f lNLANO ) :  LOW 
T I LT ANGLE PHOTOMETRY AND THE THICKNlSS OF SA• 
1llllN 1S H I NGS 
ASTHt>NOMY ANO AS'fHOPHYSlCS VOL, 7 1 ,  1 2 3 • 1 ] 0  
I 1 9 19 l 

PEALE ,S,J,  ( DEPT, OF PHYSICS, UNIV,  Of CAL• 
1 r , ,  SANTA HARBAHA, CA 9 3 1 06 ) :  AN UBSERVA• 
TlONAL TESf f'UH THE !ll<JGIN 0� THE 
T i TAN•HYPEllliJN CIRBITAL l<ESONANCE 
JCAkUS VOL. Jb,  240•244 ( 1 978) 

l'OOULAK ,N,  t GJVER , L,P,  AMES R�SEAHCH 
C�N1�H, NASA SPACE SC I ,  DJ VJSlON , MUft l!:TT 
Fl �LO, CA 94035 ) :  UN INHOMOGKNEUUS SCATTER• 
ING HOOELS OF TUAN ' S  ATl"IOSPHl::�L 
ICARUS VOL, 3 7 ,  Jbl•J7b ( 1 9791  
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-SATUR�. (CONTINUED) 

TRUB I TSYN,V .P.  ♦ HOHHOV , A . M .  t VASIL 1EV ,P.P,  
♦ LEV , YA 0 A 0 ( INST Of  EAHTH PHYSICS, ACADt:MY 
Of SC n:NCES IW THE USSR ) : THE EXTERNAL GRAV• 
JTATJCINAL FlELl> ut· SUURN AND THf: RINGS 
SOVIET ASTRONOMY VOL. 2 2 ,  362•lb5 C l 978l  

TO�UNAGA , A ,  r. ♦ CALOwt:LL,J. + Gl Ll,t:TT ,f".C.  ♦ 

NOL·r, J ,c;, ( NASA•Al'll,;S RESt:ARCH CENTER, MAIL 
STOP 245•6, MUFFt:TT FJELD, CA 94035 ) :  
SPATI ALLY Rt:SULVEI> INFRARED OHSEHVATlONS Of" 
SATUHl'I, 1 1 ,  'fHE Tle:MPERATURE ENHANCEMt:NT AT 
THE SOUTH POLt: Uf SATURN 
ICARUS VOL. 3b,  216•222 ( 1978 1 

URANUS 

CAPEN , C , f ,  HERSCHEL ANO 'fHE RINGS Of URANUS 
ASTRONOMY VOL, 7 ( 1 ) ,  42•45 ( 1 979) 

STEIGMANN,G,A.  LUNAR AND PLANETAHY sc i .  
GROUP, llEP·r. Of PHYSICS, UNIV,  Of" HULL, HULL 
HU6 7HX J :  CONCERNING THL MASS o• THE SUG• 
GESTED SIXTH SATELLITE or URANUS 
MONTHLY NOIICES Uf IKE HOYAL ASTRONOMICAL SO• 
CIETY VOL, 1 86 ,  l9P•22P ( 1 979) 

VENUS 

ALEKANDHOV , Y , N ,  ♦ VASILYEV , M , H ,  ♦ VYSHLOV ,A,S,  
+ OUBROV I N , V ,M ,  + ZAITSEY ,A ,L ,  + 
kOLOSUV , M , A ,  + Ple:TROV ,G,M,  + SAVICH , N , A ,  t 
SAMOVIIL , V , A,  t SAIIIOZNAEV,L.N,  (RS) VENUS 
DAYTIME lONUSPHUU: ACCOROING TO DATA Of 
DUAL-FREQUENCY RAOJO OCCULTATION EXPlRIMENTS 
USING SAfELLlTES VENEHA 9, J O  
RAOIOTEKHNJKA I ELEKIRON IKA  YUL■ 2 3 ( 9 ) ,  
1 8 4 1 • 1 847 ( 1 9711)  

ANDREYCHIKOV , B , M .  ( V , l .  VERNAl>SK l Y ,  INST, OF 
Gf.OCHEMISTRY AND ANALYflCAL CHEMISTRY, ACADEMY 
Of SCJENCES, USSR, MUSCUW ) I  THli. UlSTRlHUTION 
ot· WAfEk VAPOR IN THE UPPER THOPOSPHEIIE ot· 
VENUS ACCORUlNG TU THE DATA HETURNEU BY VENERA 
4, VENERA 5, ANI) VENEMA b, PROl!ES 
GEOCHflllSTRY l N'l'EKNATIUIIAL VUL. I !> ,  8•1 I 
C 1 979 )  

APT , J ,  ♦ GOOU t , H ,  ( CENTER FOR EARTH AND PLAN• 
ETAHY PHYSICS, HARVARD U , ,  CAMBHIUGt:, IIASS. 
0 2 1 38 J :  JNFHAREY I MAGE OF VENUS AT 1Hf. TIMI,; 
Of PJUN�ER V�NUS PHOl!E ENCOUNTER 
SCl�NCE VOL, 20J ,  785-787 ( 1 979)  

8APKf.H ,E,S,  ( DEPT, Of ASTRONOMY, 
Tf.KAS AT AUST I N ,  AUSTIN, TX 
DETECTION Uf SU2 IN fHt: UY SPf.CTRUII 
Gt:OPHYSICAL Ht.SEARCH Lt:T'fEHS VOL. 
( 1 979)  

U,.I Y ,  II►" 
7871:l  ) :  

Of YENIIS 
6 ,  l 17•120 

lit.RTAUX , J , L ,  ♦ l!l,AIION'f , J , l ,  ♦ MAHCt.L I N , M ,  + 
KURT , V , G .  ♦ SMIHNOV , A ,S,  ( SERVICE 
D ' At.RO�O�lE OU CNRS, � . P , 3•91370  YEHHIES LE 
HUI SSON . t"HANCE J :  cuNs•:uuENClS o•· THE 
DAY•TU•N IGHT VAPIATIIIN Ut' THE EllUSl'HEHlC U:M• 
PlRATURE Of Vt.NUS 
NATUHE VOL, 1 1 1 ,  546•548 ( 1 979 )  

BOf:SE,R,W,  + 1'01,LACK ,J.II.  + S l LVAGGI O,P,M,  
NASA•AMES RLSKAHCH CENTER, MOff�11 � I ELO, CA  
94035 l :  F I RST kFSULTS F�JM THE  LARGE PROBE 
INfHAPEO PADIUM�TER l,;XPERJMENT 
SCJkNCL VOL. ZOJ,  797•ROO ( 1 979 )  
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8HACE , L , H ,  + kREHSJEL ,J,P0 + NAGY ,A.F,  ♦ 00• 
NAHUL , T0M 0 + MCELROY ,M.B,  ♦ PEOERSEN ,A.  + 
THEIS, R , F ,  ( NASA GODDARD SPACE FLIGHT 
CENTER, GREENBELT, MD 207 7 1  ) I  ELECTRON TEM• 
Pt:RATUkES ANO UENSJTIES IN THE VENUS J ONUS• 
PHERE; PIONEER VENUS ORBITER ELECTRON TEMPER• 
ATURt: PROBE Rl!:SULTS 
SCIENCE VOL, 203,  763•765 ( 1979)  

COLlN , L ,  ( AMES RESEARCH CENTER, MOFFETT FIELD, 
CA  94035 l :  ENCOUNTER WITH VENUS 
SCIENCE VOL, 203, 741•745 ( 1 979) 

COUNSELMAN ,C.C. , 1 1  + GOUREYlTCH,S,A.  + 
KlNG, R , W .  + PRINN ,R,G,  ♦ l MASSACHUSETTS 
INST. OF TECHNOLOGY, CAMBRIDGE, MA 021 39 ) I  
PETTENGILL, G , H ,  + SHAPIRO , l , I ,  + MlLLER , R , 8 ,  
♦ SIIJTH ,J,R,  ♦ RAMOS,R,  ♦ LIEBRECHT,P,  
WIND VELOCITIES ON VENUS! VECTOR DETERMINA• 
TION SY RADIO I NTERFEROMETRY SCIENCE VOL, 
203,  R05-80b ( 1 979)  

DINER,O, C EARTH ANO SPACE SCIENCES DIV ISION, 
JET PROPULSION LAB , ,  PASADENA, CA 9 1 103 ) I  
TIit EQUAfORIAL ANO POLAR Llk8•DARKEN1NG or 
VENUS JN THE B-20 UM REGION 
JOURNAL OF THE ATMOSPHERIC SCIENCES VOL. 35 , 
2356•2361 ( 1978)  

OUPAS , A ,  ( F R }  SPATIAL ARMADA DESCENDS ON VENUS 
LA RECHERCHE YUL, 9 (95 ) ,  l l l 8 • l 1 2 0  ( 1978)  

ELSON ,B,M ■ SCIENTIST BEGIN PROCESSING,  ANALYZ• 
ING VENUS DATA 
A V I ATION WEl,;K ANO SPACE TECHNOLOGY VOL, 1 1 0  
( 1 ) ,  38•40 ( 1 979)  

ELSON ,B,M,  SCIENTISTS STUDY VENUSIAN DATA 
AVAIATION •EEK ANO SPACE TECHNOLOGY VOL, 1 1 0  
( 8 ) ,  41•50 ( 1 979)  

GEkMl N , Y U , M ,  + PANflLOV ,A.S,  CONTRAST STATlS• 
TICS ANO RELlt:f CHARACTERISTICS lN  VENUS SUR• 
FACf; PANORAMAS 
COSMIC RESEARCH VOL, lb ,  455•459 ( 1979)  

GOLUSTE I N , R , 11 ,  t GREEN , R,R,  ♦ RUMSEY , H , C ,  
JET PROPULSION LAB , ,  CALlfOHNIA INST. Of 
TECHNOLOGY, PASADENA, CA 9 1 1 0 3  ) 1  Vt:NUS RADAR 
HR IGHTNr,Ss AND ALTITODI,; IMAGES 
ICARUS voe. 3b, 334•352 ( 1 978) 

GOLOVJN,Y�.111.  + MUSHKlN,8,E,  + EKONOMOV , A , P .  
SCATTt:RING COEf'FJCIENT ot· THE LOWER ATMOSPHERE 
OF V�NUS fROM PHOTOMETRIC MEASUHl!:Mi,;NTS HY VEN• 
ERA 9 ANO VENEHA 1 0  
COSMIC RESEARCH VOL, l b ,  459•464 ( 1 979)  

GOOOY , M ,  ( HARVARD U . ,  CAMBRIDGE, MA  02l3H  ) I  
M I SS ION ro VENUS 
NATURAL H ISTORY VOL, 87 ( 1 0 ) ,  92-98 ( 1 978)  

Ht:RMAN , M ,  ♦ OOLLFUS , A ,  + OEVAU K , C ,  ( LABORA• 
TOJRE D ' OPTIOUE ATMIJSPHERIQOE, UNJY ,  OE SCI ,  
ET TECHNlOUlS OE LILLE 1 ,  H.P.  36•59650 VIL• 
LENEUVt D ' ASCU, rRANCE l: PHOTOMETRY OF 
Yt;NIIS, 1 1  l. INTERPIIF.TAT ION Of SJHGKTNESS 
O T STRlHUTI ONS OVEH THE l>ISK 
ICARUS VOL, 3 7 ,  J82•296 ( 1979)  

�VA'flNG,G.�.  + TOLSON , R , H ,  ♦ HINSON , E , W ,  
"ASA i,At,GL,i,;Y 111::Sle:AHCH CENTER, HAMPTON, V A  
23bb5 1 1  VENUS THERIIUSPHEHE AND l!:XOSPHERE: 
FIRST SAJl!:LLITE DRAG MlASUREIIENTS Of AN EXTRA• 
Tle:HR�SfN I AL A fMUSPHl!:RK 
SCIENCE VOL, 203,  772•774 ( 1979)  

LARSUN ,S.M,  ( LUNAR ANI> �LANETAHY LAB , ,  UNIV. 
OF ARIZONA,  rucsuN, AZ 1:  OHSlRVATlONS OF THE 
SATURN RING 
ICAHUS VOL, J7,  399•403 ( 1 979)  
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KHODAKOVSK J Y , l , L ,  ♦ VOLKOV , V , P ,  ♦ SJ OOROV , Y , 1 ,  
+ BORISOY , M , V ,  ( V J  VERNADSK J I  Gl!:OCHEM, 
ANALY, CHEM, INST , ,  MOSCOW, USSR J :  (RS) 
PRELIMINARY PREDlCTiON Of' MlNERAL•COMPOSJTlON 
OF SURFACE ROCKS ANO HYDRATION AND OXIDATION 
PROCESSES Of' VENUS OUTER SHELL 
GEOKHlMIYA VOL, 1 978  ( 1 2 ) , 1 8 2 1 • 1 8J� ( 1 97 8 )  

KLIDRE , A , J .  ♦ wou,R.  ♦ ARMSTRONG ,J.W.  ♦ 

PATEL , l , R,  + CROFT , T , A ,  ( JET P�OPULSJON 
LAB . ,  CAL l f'ORNU INST, Of TECHNOLOGY , PASADE• 
NA, CA 9 1 1 03 l l  THE POLAR IONOSPHERE Of VENUS 
Nt:AR THE TERMINATOR FROM EARLY PJ UNt:lR VENUS 
ORBITER RADIO OCCULTATIONS 
SCIENCE VOL, 203,  765•7b8 ( 1 979) 

KNOLLENBEHG ,H,G ,  ♦ HUNTEN ,D,M,  PARTICLE 
MEASURING SYSTEMS, INC, , BOULDER, CU "0301  J :  
CLOUDS or VENUS: PARTICLE SIZE UlSTRIBUTlUN 
MEASURMENTS 
SCIENCE VOL, 203,  792•795 ( 1 979) 

KNUDSE N , w , C ,  + SPENNER , K ,  ♦ WHJTTEN ,R,C,  ♦ 

SPRElTEH ,J,R,  + M lLLER , K , L ,  + NOVAK , K ,  ( 
LOCKHEED PALO ALTO RESEARCH LAB, , PALO ALTO, 
CA 94J04 ) I  IHERMAL STRUCTURE ANO MAJOR JON 
COMPOSITION Of TH[ VENUS lONOSPHlHE: t'lRS'l' 
RPA RESULTS f'ROM VENUS ORBITER 
SCIENCE VOL, 203 , 757•763 ( 1 979)  

KOLOSOV , M . A ,  ♦ YAKOVLEV , O . l ,  ♦ EFlMOV , A , l ,  ♦ 

PAVELYEV , A, G ,  ♦ MATruGov ,s,s.  ( lHST, or 
RAOlO ENGINEERING ANO ELECTRON ICS, USSII ACAOE• 
MY OF SC l ENCES, MUSCOW, USSR l l  RAOJO OCCUL• 
TATlON Of' THE VENUSIAN ATMOSPH[R£ ANO BISTATIC 
RADlOLOCATlON Of THE SURfACE Of' Vt.NUS USING 
TH£ VENERA 9 ANO VENERA 10 SATELLITES 
kAUlO SCIENCE VOL. 1 4 ,  lbl•l73 ( 1 979) 

KRASNOPOLSK l r , v . A .  ♦ KRYS 1KO , A . A ,  A DUST RING 
AIWUNG VENUS? 
COSMIC RESEARCH VOL, lb ,  4b5•468 ( 1 979) 

LlPATOV , A , S ,  THE INDUCED MAGNETDSPHt:RE o r  Vt:NUS 
COSMIC RESEARCH VOL, l b ,  346•349 ( 1 978)  

LLENELLYN,E,J,  + SULHE I M , 8 , H ,  l U. Of  SAS• 
KATCHt:WAN, SASKATOON S71• OWO, SASKATCHEWAN, 
CANADA ) :  ATOMIC OXYGEN RECOMBINATION JN  
VENUS AJRGLOW ( MEETING ABSTRACT) 
JOURNAL or ROYAL ASTRONOMICAL SOCIETY or CANA• 
DA VOL. 72 ( 5 ) ,  291  ( 1 978)  

LONOON , J ,  ( EXHIBIT  MUSEUM, UN I V ,  Of  MICHIGAN, 
ANN ARROR, M l  ) :  PJONE[R VENUS: A F I RST RE• 
PORT 
SKY ANO TELESCOPE VOL. 5 7 ,  1 1 9•123  ( 1 979)  

MUSHK lN ,8,E,  ♦ EiONOMOV ,A .P ,  ♦ GULUV l N , YU,M,  
SPECTIIAL COMPOS l TlON O►' SOLAR RAO!A'flON IN THE 
VENUSIAN ATMOSPHERE AS DETERMINED BY JLLUMINA• 
T J ON MEASUREMENTS rROM VENERA 9 AND VENERA 1 0  
COSMIC RESEARCH VOL, l b ,  3J1•Jlb l l978)  

N I EMANN , H , 8 ,  + HARTLE , R . � .  + KASPRZAK , � . T .  ♦ 

SPt.NCE R , N , • ,  ♦ HUNTEN ,D,M,  ♦ CARlGNAN,G,R,  
I NASA GODUARO SPACE f'LlGHT CENTER, Gklt:NBELT, 
MO 2017 1  ) : V[NUS UPPl:'.k ATMOSPllt.Rt. NEIITKAL 
COMPOSITION!  PRELIMINARY RESULlS FkOM THE Pl• 
ONlEP VlNUS ORBITER 
SCIENCE 203,  770•/72 ( 1 979) 

NO AUTHUH C lTlO, VENUS Y l t:LUJNG DlTAILlD JNfO�• 
MA1'10N 
AV IATION wEl:'.K AND SPACE TECHNULUGY VUL, 1 1 /  
( 1 ) ,  4 1 -45 ( 1 979) 

NO AUTHOR C I TED PIUNEEH V�:NUS: f'I RS'f Rt:SUl,TS 
ASTRUNUMY VUL, 1 ( 4 ) ,  1 H•23 ( J 979)  
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NO AUTHOR CITED (GE) PIUNEt.R Vt.NUS•2 1ST RESULTS 
OF THE GERMAN EXPERIMENT UMSCHAU IN •lSSEN• 
SCHAfT UNO TECIIN lK VUL. 79 ( 1 ) ,  19•20 SClt.'NCE 
NlNS ( 1 979)  

NO AUTHUR CITED PIONEER FINDS HOLE IN  CLOUDS AH• 
OUND VEIIUS 
AVIATION wEEK AND SPACF. TECHNOLOGY VOL, 1 1 0  
1 9 ) ,  49 ( 1 979) 

PAVELYEV , A , G ,  t KULOSUV , M . A ,  + YAKOVLEV ,U, J ,  
+ KUCHEHYAVEN�OV , A , l ,  ♦ MOLOTOV,E,P,  ♦ M J •  
LlKHJN,O.E,  ( HSJ  INVESTIGATION or VENUS SUR
FACE HV METHOD or IIISTATIC RADJ OLUCATION 
RAOJOTl:'.KHNl�A 1 ELEKTRON I KA VOL, 23 ( 1 0 ) ,  
201 7•202b ( 1 978)  

PIONEER VENUS RAOAR MAPPER EXPERIMENT I DEPT, 
Of EARTH ANO PLANETARY SCI , ,  MASSACHUSETTS 
INST, or TECHNOl,OGY ,  CAMIIRIOGE, HA 02 1 39 ) I  
SCIENCE 
VOL, 203,  80&•808 1 1 9791  

kAG�NT , 8 .  + 8LAMUNT,J,  ( NASA AMl!:S HESEAkCH 
CENTER, MOFFETT F'JELO, CA 94035 ) : 
PRELIMINARY RESULTS Uf THE PIONEER VENUS NE• 
PHt.LOMETER EXPEklMENT 
SCIENCE VOL. 203,  790•792 ( 1 979) 

KUSSELl. , C , T ,  ♦ ELPHJC ,R .C,  + SLAV I N , J , A .  
INST. O f'  GEOPHYSICS AND PLANETARY PHYSICS, U ,  
Ot CALlf'ORNlA, LOS ANGELES, C A  90024 ) :  
I N ITIAL PIONEER VENUS MAGNETIC FIELU Kt.SULTS:  
OAYSIDE OIISERVATlONS 
SC l l:'.NCE VOL 203 ,  745•748 ( 1 979) 

SCARF , F  .,..  ♦ TAYLOR . w .w . L .  ( SPACE SC I .  
DEPT . ,  TRW DEFENSE ANO SPACE SYSTEM GROUP, RE• 
DONOU bEACH, CA 9027ij ) :  PLASMA WAVES NEAR 
VENUS: IN IT  JAL OBS ERV AT IONS 
SCIENCE VOL 203,  748•750 ( 1 979)  

SE lFf',A,  + KIRK,0,8,  + SOMMEk ,s,c.  + 
YOUNG,R.E.  t BLANCHARO,R,C.  ♦ JU[RG[NS , o , w .  
t LEPETlCH,J,�.  ♦ JNTR I ER l , P , F ,  t OERR , J , S .  
C NASA AMES RESEARCH CtNTER, MOFFETT t l ELD, CA 
94035 ) :  STRUCTUkE Uf' THt. ATMOSPH�ME or VENUS 
UP TU 1 1 0  K I LOMETERS: PRELIMINARY MESULTS 
f'HOM THE FOUR PlONEEII VENUS ENTRY PROBES 
SCIENCE YOL, 203,  787•790 1 1 979)  

SHAPIR0 , 1 , 1 ,  t REASENBERG , H , D ,  ♦ HlHTZ , G . ll ,  + 
JAC08SU N , R , A .  ♦ K IR�UfER , W .E. ♦ WUNG , S , K ,  l 
DEPT. or EARTH ANO Pl,ANE'fAMY SC l . ,  MASS . 
INST, UY TECHNOLOGY,  CAMBHJDGE, MA 0 2 1 19 J I  
VENUS: DENSITY Uf UPPEII A'fMUSPHERE fkOM MEAS• 
Ukt.MENTS Of DRAG UN PIONEER ORBITER 
SCIENCE VOL, 201,  775.777 ( 1 979)  

STl:'.WAIIT , A . I .  + ANOERSUN ,U,E. ,JII,  ♦ 

t:SPOS I TO , L , W .  t HAH'fH , C , A .  ( U, Of COLUKA
OU , BOULDER, CU 80309 ) I  ULTRAVIOLET SPEC• 
TRDSCUPY OF VENUSI INITIAL RESULTS fllOM THE 
PlUNEF.k VENUS UkHlTER 
SC l t.NCE VOL, 201,  777•779 1 1 979 )  

STAHODUh fSEVA , O , M .  ASTHONUMJCAL OHSEH VATO�Y 
OF kHAH 1 KUV STATE UNIV,  ) ;  SPF.CTMAL DEPEN• 
01:'.NCf Uf' ULTHAV IULET CONTRASTS UN VF.NUS 
SOVIET ASTRONOMY YUL. 22,  4B3•489 ( 1 979)  

TAYLOH , f • • •  + DlNER , O , J ,  ♦ ELSUN,L.S.  ♦ 

HANNf.R , '4 , S .  ♦ MCCLF.t:SE,O,J,  + 
MAIITONCH I K , J , V ,  + IIEICRLEY , P , £ ,  + 
HUOGHTUN,J,T,  ♦ SRADLEY ,S,E.  +DF.LOEkYIELO , J ,  
t SCHOflELO , J , T ,  + INGl:'.RSULL , A , P, l EAIITH 
ANO SPACE SCIENCE OJV ISlON , JET PHOPULSlUN  
LAH , ,  CALlfUMNJA INST, Of  TECHNOLOGY , PASAD�
NA ,CA 'H I O 3 l: llffRAHl!:O REMU1't:: SOUNDING r,�· 
THE MIOULt: AtMUSPHEH[ ur VENUS FHUM THE P I 
ON�:t::H 0118 1  TEN 
sca;NCl YUL, 20J, 179•781 ( 1 979 )  
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TAYLOH , H . A . , JR. + BHI NTON ,H.C.  + 8AU£H ,S.J.  + 
HARTL£,R.E.  ♦ DONAHUE,T.M. ♦ CLOUTJER,P.A.  
♦ MlCHEL .r.c.  ♦ DANlELL,R.t: • •  JR. ♦ 

BLACKWELL , B . H ,  I NASA GODDAHD SPACE fLlGHT 
CENT�H. GREENHELT, MO 20771 ) :  IONOSPHERE or 
VENUS :  t'I HS'r OBSERVATIONS or ·rHE DAYSIDE lON 
COMPOSltlON NlAR DAWN AND UUSK 
SCIENCE VOL. 203, 752•756 ( 1 979) 

TAYLOH ,H.A. ,JH 0 ♦ BRJNTON ,H,C.  + BAUF.H ,S.J.  ♦ 

HAMTLE,H.E.  ♦ CLour1ER ,P.A.  + MJCHEL ,r.c.  + 
OUNAHU E , f■M •  + MAEHL , H . C ,  I NASA GODDARD 
SPACl fLJGHT CENTER, GREENBELT, MD 20771 ) :  
IONOSPHERE Uf VENUS: flRST OBSEltYATJUNS Of' 
THE EFFECTS Of DYNAMJCS ON THE DAYSIDE lON 
COMPOS IT I OIi 
SC I ENCE VOL. 203,  755•757 ( 1 979) 

TOMAS�U,M.G,  + DUOSE,L.R,  ♦ PALMER , J .  ♦ 

HULMES.A.  ♦ wOLFE , w .  ♦ CASTlLLO , N . U ,  ♦ 

SMl TH , P , H .  ( LUNAH AND PLANETARY LAB , ,  AND 
QPTICAL SC I .  CENTER, urnv.  Of' ARIZONA, TUC• 
SUN, AZ 8�721 ) l  PRELIMINARY RESULTS OF THE 
SOLAR f'LUX HADIOME r►:H EXPERIMENT ABOARD THE 
PlONF.ER VEhUS MULTIPRU8E MISSION 
SCIENCE VOL. 20J ,  79S•797 ( 1 979) 

TRAVIS,L.D.  ♦ CUtFEEN ,O.L.  + HANSEN ,� .£. + 
KAWABATA , K .  ♦ LAC I S . A . A .  ♦ LANE,W.A.  + LI• 
MAYF. ,s.s.  ♦ STON E , P . H .  ( NASl GUOUARD INST. 
FOR Sl'IICE S'fUDlES, GUDOlRD SPACt: FLIGHT 
CENT�•• NEW YORK, 10025 IZ ORBITER CLOUD PHO• 
TOPOLARlMEfER l NVESTlGATJON 
SCIENCE VOL, 203, 781•78S ( 1979) 

WOLfE , J .  + I N fRILlGATUR ,D.S,  ♦ MlHALOV , J .  + 
COLLARD,K.  ( SPAC� SCIENC� DIV ISION , NASA 
A"'ES RESEARCH CEN ru, . MOFf'ETT t'IELU, CA 940]!!, 
) :  I N l f l A� OBSERVATIONS Of THE PIONEER VENUS 
ORBITER SOLAR WINO PLASMA 
EXPERIMENT sca.NCE VOL. 203,  750•7!12 ( 1 979) 

YON ZAHN ,U.  ♦ KRANKOWSK Y , D .  ♦ MlU&KSBERGER , K ,  
♦ NJEk,A.u. ♦ HUN'fEN ,u.M.  ( U N I V .  BUNN, 
5300 BOHN l ,  t'EOlsHAL Rt:PUSLJC Uf GlHMANY I :  
Vf.:NllS THERMUSPHERt:: lN SITU COMPUSITIO'- MEAS• 
UREMENTS, THE 1 EMPERATURE PHUflLE, AND THE 
HOMOPAUSE ALTlTUOE 
SCltNCE tOL. 203,  lb�•769 ( 1 979) 

WALDRUP , M .  U. So , USSR PROBES BEGIN STUDY Uf 
VENUS 
CHfMICAL AND ENGINEERING NEWS VOL, !16 (49 ) ,  
19•24 ( 1 979)  

WALLEH . P ,  + PANAGUKAS , N ,  AMES RESEARCH 
CENTER, MOUNTAIN VIEw,  CA 9403!1 ) :  THE PLANET 
YE,-IIS • RECt;l'IT COIIICLUSIONS FROM SPACt. EXPLORA• 
THINS ANO ('OMPUTER•OEKl VEO DATA CTl!:CHNlCAL 
Nt>H: ) 
COMPUTERS ANO Pt.UP�t: VOL. 28 ( 1 • 2 ) ,  24•25 
I 1 9 79 1 

YOUN G , A . T .  ( DEPT. or PHYSICS, TEXAS A M U"• 
l VlRS l l Y ,  COLLEGE STATION, TX 77843 1 :  cs21 
CA,.U I OU'E fOII THE J t SO•A Vt.NUS Bl\'-0 
ICARUS YUL. 3 7 ,  J97•300 ( 1 9791 

YOUNG , A , T0 
l UEPT . Of PHYSICS, TEXAS A AND M 

UN I V . ,  COLLl!.GE STAT lUN ,  rx 77643  ) :  CH�MISTkY 
ANO THl!.RMOUYNA'41CS llt' SULFUR ON Vt.NUS 
Gt;(,ll>tHSICAl, M�:sl!.AkCH LETn:Rs VOL, b, 49-50 
( 1 979 I 

il MMl::RMAN , M . D , l>lCl!.MHER CJ :  COUNTUOl<N FUI< THE 
Yl,;PWS HNALF. 
"IACII J NE Of.SIGJj YIIL0 ')O ( 2 8 ) ,  H•Jb 1 1 9781  

OTHER OBJECTS. ASTEROIDS 
BI NZl::L,R.P.  + VAN FLANOER N , T0C ,  I PHYSICS AND 

ASTRONOMY DEPT . ,  MACALESTER COLLEGE, ST, 
PAUL, MN 55105 ):  "' INOR PLANETSS THE DISCO• 
VERY OF MINOR SATELLITES 
SCIENCE VOL, 203,  903•905 ( 1 979) 

DOLLFUS , Ao + MANDEVILLE,J.C.  + OUSEAUX , M .  
UBS£RVATOIHE Of. PARIS, 921 90 MEUOON, FRANC£ ) Z  
THE NATURt: Of TH£ M•TYPE ASTEROIDS FROM OPTI• 
CAL POLARJIIEfRY 
ICARUS VOL, 3 7 ,  1 24•132 ( 1 979) 

OUNLAP,J,L.  + TAYLOR , H . C ,  ( LUNAR AND PLANETA• 
RY LAB,, THE U ,  OF ARIZONA, TUCSON, AZ 85721  
> :  M I NOR PLANl::TS AND RELATED OBJECTS, XXV I I .  
L IGHTCURVES Of' 887 At.INDA 
THE ASTRONOMICAL JOURNAL VOL. 84,  269•273 
1 1 '.IH )  

FRO£SCHLE , C ,  + SCHULL,H.  ( OBSERVATOIRE DE 
N ICE, B.P,  NO, 252, F•06007 N lCE CEDEX, 
f'RAIICE ) I NEIi NUMERICAL EXPERIMENTS TO OE• 
P LETI:: THE OUTER PART or THE ASTEROIDAL BELT 
ASTRONOMY AND ASTROPHYSICS VOL, 72 ,  246•255 
( 1 979)  

HARTMANN ,W.K .  + CRUlKSHAN K , D0 P ,  ( PLANETARY 
SC I .  INST . ,  2030 EAST SPEEDWAY, SUITE 2 0 1 ,  
TUCSON, A Z  857 1 9  J ;  THE NATURE O F  TkQjAN AS• 
TEROJD b24 HEKTUR 
ICARUS VOL, lb, 353•3bb ( 1978)  

HAUP T , H .  + TERZAN ,A .  ♦ BERNARD . A .  ( ASTRONOM• 
lSCHES JNSTITUT DER UNI VERSITAT, A•8010 GRAZ, 
AUSTRIA ) I  THE CLOSE APPROACHES OF THE MINOR 
PLANl::T EUNOMlA TO THE STARS SAO 97745, 97645, 
AND 97646 
ASTRONOMY ANO ASTROPHYSICS VOL. 7 1 ,  260•261 
(l 978 I 

MAkAN , S , P ,  ( LABORATORY FOR ASTRONOMY AND SOLAR 
PHYSJCS, NASA GOUOARO SPACE FLIGHT CENTER, 
GRl!.l::NHELT, MO 20771 ) I  IS IT AN ASTEROID, A 
COMET, UR A MOUN? 
NATURAL HISTORY VOL. 88 ( 1 ) ,  108•1 1 1  ( 1 97 9 1  

OJKAWA,S.  + EVEHMAHT,E.  
RY  AND  PHYSICS DEPT. , 
Dl!.NYl::R, CO 80208 ) :  PAST 
1 9 7 7  UR, OBJECT CHIRON 
THI:: ASTRONOMICAL JOURNAL 
( 1 979 l 

CHAMBERIN ORSERVATO• 
UNIV .  or DENVER, 

A'-1> fUTURI!. ORBIT OF 

VOL, H4,  l 14•139 · 

SCALTH ITl ,f.  + ZAPPALA , Y ,  + SCHUB�R , H . J .  ( 
ASTRONOMICAL OHSEHVATUHY OF TORINO, 10025 P l UN 
TORI Nt;Sf; ,  l'tALt I :  fHE ROTATIONS UF 1211  NEM• 
ESIS ANO J93 LAMPETI A :  THE LONGEST KNOWN PER• 
lUl>S TU UATE 
I CARUS VOL. 3 7 ,  1 33•14 1  ( 1 979) 

SCHUIIF.R , H . J ,  ( lNSTI'fUT t'UII ASTRONUMH;, GMAZ, 
AUSTRIA l: PHOTOMETRIC VARIATJUNS Ot THE Ml•  
NUH PLANETS 55  PANDORA ANO 173  INU  OUNING THE 
DPPOSJT IO'- IN 1 9 7 7 :  LlGHT CURVES ANO R01ATJUN 
Pl::l<IOUS 
ASTRONOMY AND ASTRUPHWSICS SUPPLEMENT SERIES 
VOL, 34, 377•3Hl ( 1 �78)  

SCHOHll< , H . J .  ( tNST I TUT t UR ASTRUNOMlE, GRAZ, 
AUSTRIA J :  IIUTATIUN PERJUO UF THE MINOR PLAN• 
tT 337 OtVOSA: AN UNUSUAL OBJECT WITH TRIPLE 
EXTHt�A IN TH� PHUTO�LECTHlC LlGHTCUl<Vt, 
ASTRONUMW ANO ASfRUPHYSlCS SUPPLEMENT VOL, 
35, 337•343 ( 1 979)  

Tl::Of:scu ,E.r.  ( LUNAN AIIID Pl,ANf.TAHY LAB • •  UNIV.  
Of  A� I ZUNA. TUCSON , AZ 85721 ) :  BlNAIIY ASTER• 
O J DS I  EVlDl::hCE f'OR THEJ H  EXISTENCE f'ROM 
LlGHTCURVt;S 
SCIENCK VOL. lOJ,  905•�07 ( 1 9791 
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OTHER OBJECTS. ASTEROIDS . (CONTINUED) 

VAN HOUTEN•GROENEVELD , l .  ♦ VAN HUUTl::N , C . J. + 
ZAPPALA , Y .  ( LEIDEN OBSERVATORY , HUYGlNS LA• 
80RATORJUM, THE NETHERLANDS J :  PHOTOl::U:CTRIC 
PHOTOMETRY Of SEVEN ASIERUIOS 
ASTRONOMY ANO ASTROPHYSICS SUPPLf.MlNT• VOL. 
35, 223•2)2 ( 1 979)  

WETHERILL,G.w.  APOLLO U8JECTS 
SCIENTIFIC AM£RICAN YUL. 240, 54•65 ( 1 979) 

WETHERILL,G.� . ( UlPT. Of T£RRESTR1AL MAGNE• 
TJSM, CARNEGIE INST, Of WASHINGTON, WASHING• 
TON, DC 20015 J I  STEADY STATE POPULATIONS m• 
APOLLO•AMOR OBJ£CTS 
ICARUS VOL. 3 7 ,  9b• 1 l 2  1 1 979)  

WASSERMAN,L.H ,  + MlLLIS, R , l, 0 ♦ FRANZ,U,G.  ♦ 

BOWELL,E. ♦ WHITE , N . M .  + GICLAS ,H .L,  ♦ MAR• 
TIN,L,J.  ♦ ELLIOT,J.L.  + DUNHAH , E .  + 
MINK,D. ♦ BARON,R.  ♦ HONEYCUTT , R . K .  ♦ HEN• 
Df.N , A . A,  ♦ KEPHART ,J.E.  + A ' HEARN , M . f ,  + 
RElTSEMA , H , J .  ♦ RADICK,R.  ♦ TAYLUH ,G,E.  C 
PLANETARY RESEARCH CENTER, LOWELL OBSERVATORY , 
FLAGSTAFF, AZ 86002 J l  THE DIAMETER Of PALLAS 
FROM ITS OCCULTATION or SAO 85009 
THE ASTRONOMICAL JOURNAL VOL, 84, 259•268 
( I 979 J 

WORDEN ,S,P.  + STEI N , M , K ,  C A JR  FORCE GEOPHY• 
SICS LAB, , SACRAMENTO PEAK OBSERVATORY ,  SUN• 
SPOT, NM 88349 ) I  ANGULAR DIAMETER Of THE AS• 
TEROIDS VESTA AND PALLAS DETl::RMINEO fRUM 
SPECKLE OBSERVATIONS 
THE ASTRONOMICAL JOURNAL YOL, 84 ,  140•142 
( 1 979) 

ZAPPALA , ¥ .  ♦ VAN HOUTEN•GROENEVELD , I .  ♦ VAN 
HOUTEN ,C,J.  0BSERAVATOR10 ASTRUNUMlCO 01 
TORINO,  ITALY ) I  HOTATlON PERIOD AND PHASE 
CURVE or THE ASTEROlUS 349 DEMBOWSKA AND 354 
EU:ONORA 
ASTRONO�Y ANO ASTROPHYSICS SUPPLEMtNT VOL. 
35, 2 1 3•221 ( 1 979) 

OTHER OBJECTS . COMETS . 
ATKINS , K . L ,  JET PROPULSION LABORATORY,  PA• 

SADENA, CA 9l 10J ) I  MISSIONS TO COMETS: AN 
OP1IONS REVIEW 
NASA•CR•1 573401 JPL•PU8•78•55, N78•281 J� .  
PP. 1 6  JULY l91Q.  ( 1 9 1 8 )  

BRIN ,G,D.  ♦ MENDlS,D.A,  DEPT. ur APPLIED 
PHYSICS AND lNFOHMATION SCI , ,  UNIV,  Uf CALI• 
FURN I A ,  SAN DIEGO, CA J I  DUST HELLASE ANO 
MANTLE DEVELOPMENT IN COMLTS 
THE ASTHOP�YSJCAL JOURNAL VOL, 22�, 402•408 
C 1979 > 

DELSEMME , A , H ,  ♦ COMB I , M . R .  
ANO ASTRONOMY ,  THE UNIV.  
AND H20+ I N  COMET BENNETT 
THE ASTROPHYSICAL JOURNAL 
( 1 979)  

( UEPT. or PHYSICS 
or TOLEUO J :  0 ( 1 0 )  
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VOL, 228,  HO•H7 

-

Page 2 1  

IP ,W. •H, I DEPT. Uf APPLIED PHYSICS AND l NfOH• 
NATION set • •  u. Ut" CALH"ORNlA, SAN I H EGO, LA 
JOLLA, CA 92093 ) :  CUkRlNTS I N  TH� COMlTAPY 
ATMOSPHERL 
PLANETARY ANO SPACE SCIENCE VOL, 27 ,  1 2 1 • 1 25 
( 1 979} 

JAC�SON , M . - .  + RAH£ , J ,  + DONN , 8 ,  
+ KELLER , H , U ,  + 81::NYENUTl , P .  ♦ 

L 0W£Al ,T.  ( 0._PT, Uf CHEMI S1'RY ,  
I V . ,  WASHINGTON, DC 20059 ) I  THE 
�PECTRUM or COMET SEARGENT 1978M 
ASTRONOMY ANO ASTROPHYSICS VOL. 
C 1979)  

♦ SMITH,A.M,  
ULLSEM E , A . H ,  

1101<AIW U"• 
ULTRAVIOU:T 

KJSELEV , N , N .  ♦ CHERNUVA , P ,  ( I NSTITUTE or AS• 
TROPHYSlCS, ACAOEMY OF SCIENCES Ot" THE TADZHIK 
SSSR ) I  POLARIZATION OF THl RAOlATION O f  COM• 
ET Wl::ST, 197SN 
SOVIET ASTRONOMY VOL. 22, 607•6 1 1  ( 1 979 ) 

KOUTCHMY ,S.  + COUPIAC,P, ♦ ELMOHL,U,  + 
LAMY , P .  + SEYRE , f .  ( SAS, INSTITUT 
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F•750 1 4  PAHi s ,  rRANCE ) :  
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ArTER PERI HELION 

ASTRONOMY AND ASTROPHYSICS 
( 1 979 ) 

VOL. 

LAMY ,P.L,  ♦ KOUTCHMY ,S.  ( 
D 1 ASTRONOM1 E  SPATlALE, TRAVERSE DU 
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ASTRONOMY AND ASTHUPHYSICS VOL, 
( 1 919)  

72 ,  

LAl!URATOIRE 
SIPHON , u:s 
� RANCt: ) I 

THl STRJAT£D 

72 ,  50•54 

MILLER , F . D .  ( DFPT. or ASTRONOMY, u. Ot' Ml•  
CHIGAN , ANN  ARBOR, M l  48 109 ) I  COMl::T 
TAGO•SATO•KOSA�A 1969 I X :  'rAlL STRUCTURE 25 
DECEMBER 1 969 TU 12 JANUARY 1970 
ICARUS VOL. 31 44J•456 ( 1 979) 

OLSON , R , J , M ,  GIOTTO'S PORTRATI OF HALLlY ' S  COM• 
ET 
SCIENT lflC AMERICAN YUL, 240, 160•170 1 1 91 9 )  

RIDLEY , H .B,  ( MI NSTER COTTAG£, 7 1  MlNSTER HUAU, 
GOOALM lNG,  SURRLY, GU7 lSR J :  COMETS 
BRITISH ASJRONOM lCAL ASSOCIATION, JOURNAL 
VOL, 8 8 ,  226•247  ( 1 978)  

PARTHASARAJH Y , k .  I GEOPHYSICAL JNST . ,  UN I V .  or 
ALASKA, �AlRHANKS, AL 99701 ) I  COMETARY OHi• 
GIN Of l N FERPLANETARY SU8MlCRON OUST 
THE ASTRONOMICAL JOURNAL YUL, 84 ,  1 43•147 
( 1 979 J 

SEkANlNA,Z.  HARVARU•SMI THSON IAN CENTER roR 
ASTROPHYSICS, CAMBRIDGE, MA 02 1 3 8  ) :  
f'AN•SHAPEO cmo. , OIUeNfATION m· ROTATION AXlS.  
ANO SURrAC� STRUCTUR� or A COMETARY NUCLEUS 
ICARUS VOL, 3 7 ,  420•442 ( 1 919) 

TARASHCHUK , V . P ,  t TERl::Z , f , l .  ( M, V, f'RUNU. 
SIMfEHUPOL 'SKI  STATE UNIV ,  ) :  HAPIU SPECTRAL 
VARIAT IONS IN fHE HEAD OF COMET KUHOUTKK 1 9 7 3  
X l l  
SOLAR SYSTEM RtStARCH VOL, 1 2 ,  I J l • l ) J  1 1 979)  

YEOMANS,O. K .  ( JET PROPULSHIN LABURAl'URY,  CALI• 
FOKNIA lNSTITUTI;; o�- rECHNOLOGY . PASADENA ,CA ) : 
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ANALYli l S  
JPt•PUH • 1 8•95, NASA•Ck-15759 8 ,  N7ij•J20l 8 .  
SEPT, 1�78,  PP.JS ( 1 978) 
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OTHER OBJECTS , METEORITES , 

ABEDI NZAD�H ,Z, ♦ MOATAH ,f,  + fAHZAD,G,H,  ( 
lNSTlTUTE Of NUCLF.AR SCIENCE AhD TLCHNOLOGY,  
TLHHAN UNIVERSl fY , P, 0,  BOX 2989, TEHRAN, 
IRAN ) I  NON-DESTRUCTIVE NEUTRON ACTIVATION 
ANALYSIS ur THL NARAGH METEORITE 
JOURNAL Of HAOIUANALYTlCAL CHEMISTRY VOL, 4 3 ,  
229-212 ( 1 9711)  

AXON , H , J .  l METALLURGY DEPT. ,  MANCHESTLR UNI V . ,  
MANCHESTEH, M l  7HS, UK l l  THE PRE-TERHLSTRIAL 
HISTORY Of GHOUP IVA lRUN METEORITES 
EARTH AND PLANL1ARY SCIENCE LETTERS VOL. 42,  
237-238  { 1 979) 

8ALLAD , R . v .  + OLlVER , L . L .  + DO-NING , R . G ,  ♦ 
MANOfL,0,K, l OEPT, Of CHEMISTRY , UN I V ,  Of 
MlSSUUR I ,  ROLLA, MO b5401 ) :  ISUTUPES Of TEL
LURIUM, XENON ANO KRiPTON lN ALLENDE METLORITE 
RETAIN RECORD Ot' NUCLEDSYNTHESIS 
NATURE VOL, 277 ,  b l 5-b20 ( 1 979) 

BERKLEY , J , L ,  ♦ KE IL ,K ,  ♦ GOMES , C ,8 ,  + CUHYEL
LO, W , S .  ( PEPI, Of GEOLOGY ANO INST. Of ME• 
TEOkITICS, u. or NEW MEXICO, ALBUUUERUUE, NEW 
MEXICO 8 7 1 3 1  ) I  STUDIES Of BRAZILIAN METEOR• 
I TES X I I ,  MINLRALOGY ANO PEfROLOGY Of THE 
SAt,iTA BARBARA, IHO GRANOt. 00 SUL, CHOl<UIHTt. 
ANAlS OA ACADEMIA BRASILt:IRA DE Clt:NClAS VOL, 
50 ( 2 ) ,  1 9 1 -19b ( 1 978)  

CHENG,G-L, l CHINA ) :  
CHDNUIIITIC Mt:T£URITE 
k ' OHSUt:H l ' UNG PAU. 
( 2 ) ,  1 1 2• 1 l 3  ( 1 978) 

(CH)  MAGNETISM or JILIN 
SHOIIER 
kEXUE TONGBAO VOL. 23 

CLAYTUN , R , N, + MAYEUA , T , � .  ( ENRICO fERMI 
INST . ,  UNIV,  OY CHICAGU, CHICAGO, IL  b0bl7 ) :  
MULTJPLL PARENT HOUIES Of POLYMlCT BRECClATt:O 
METt:OR ITES 
GEOCHIMJCA E1' COSMOC H l M lCA ACTA VOL, 42,  
325-321 ( 1 97 8 1  

OANON,J.  • SCORZELL , R .  + AZEY�ou , 1 . s. + CUR
VELl.O ,W.  ( UNIV.  fED, RIO DE  JANEIRO, CTH. 
HRASI Lt.lRO Pt:S0UlSAS r1s. R IO OE JANEIRO. BRA• 
ZJL  ) I  MOSSBAURf•EPYECT EVIDENCE YOR AN OR
UERt:O PHASE n:-1,1 IN THE STRUCTURE Uf TAt:N ITt. 
UY THE SANTA CATHARINA METEORITE (Mt:LTING AH• 
STRACT) 
ANAlS DA ACAUEM lA  BRASILElRA DE Cl�NClAS VOL, 
50 { 3 ) ,  425•42b ( 1 978)  

CROZAZ, G ,  C DEl'l', ur isARTH ANO PLANt:1 AHY sc1-
t:NCLS, AND MCUONNt:LL Ct:Ntt:R fOR THt. SPACE SCI
ENCl':S, wASHJNGTUN lll'II Y , ,  ST. LOUIS, MU bJIJ9 
) : URANIUM AIW THORIUM M1CROU1STRl8UTIUIIS 1 N  
STUNY Mt;TEUIH n:s 
GEOCH I M lCA ET COSMUC H I MICA AClA VOL, 43 ,  
1 27•13b ( l 919J  

DANON, J .  ♦ SCUHZILLl , H.  + AZEVEOO , l . S.  + CUR• 
Yt.LLO, � .  + ALKt:RTEIIS,J.f.  ♦ KNUOSt:h ,J,M.  l 
CTR. 8HASJLE1RO PESUUlSAS PIS.  AV� . ,  WENCES• 
<.AU H IU.Z / I ,  l< l!) Ot; JANLlRU, Hl<AZIL ) : (FR)  
OBSt"IIVAHON lll  Mui;sllAUll<-Et"fEC r AND x-llAY oa·
F IIACl I ON UF �lltS�NCE Ot URUt:REU ALLOY t E-Nl 
50•$0 IN  S/llHA•CArHAR!IIIA ME'rle':OMIT� 
COM�fLS RENOUS HEIIDOMAOAIHES DES SEANCES DL L 
ACAULM!L DES SClENC�S SEAl� B ,  VUL, 287 l 8 ) ,  
199•21>1 ( J 97Y l  

DAS GU�TA,S.P,  + Sf'.N GUP'IA ,P.R, + OOHl:. , A .  ♦ 

Sl:.N GUPfA , N . R ,  + l Gl:.OLOGICAL SU�VEY Uf JN• 
DIA,  27  JA�AHARLAL NKHRU POAD, CALCUlTA- 700 
O l b ,  INDIA J :  OA� GUPlA , D . H ,  
l'Kt: PHAJr.l,A Mle:H:ORJT►: MINEl<ALOGIAI, /olAGAZJNt: 
vu�. 41, 491•491 ( J q7k ) 
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EVENSEN , N , M ,  ♦ CAHTER ,S,R,  ♦ HAMJLTUN , P ,J. + 
O ' N IONS ♦ R J ULEY , W , 1 ,  C LAMONT-DOHERTY GEO• 
LOGICAL OBSERVATORY OF COLUM81A UNI V . , PALI• 
SAOES, NY 10964 l :  A COMlllNED CHEMICAL PETRO• 
LOGICAL STUDY Of SEPARATED CHONORULES F'ROM THE 
RICHARDTON METEORITE EARTH AND PLANETARY SCI
ENCE LETfERS YUL, 42, 223•236 ( 1978)  

RALLIOA Y , 1 .  C HERZBERG INST. ASTROPHYSICS, OT• 
TAWA, ONTARIO, CANADA ) 1  RELATIONSHIP Of 
t lRf'BALLS TU METEORITES, ASTEROIDS AND COMETS 
(MEETING ABSTRACT) 
JOURNAL or THE ROYAL ASTRONOMICAL SOC IETY Of 
CANADA VOL. 72  ( 5 ) , 290 ( 1978)  

HAMPEL, N .  ♦ SCHAEFFER,O.A.  ( 
MAk•PLANCK-lNSTlTUT ruR KERNPHYSlK, HEIDEL
BERG, fEDERAL IIEPOBLIC OF GERMANY ) l  2bAL l N  
IRON MEfEURITl:.S ANO THE CONSTANCY O F  COSMIC 
RAY INTENSITY IN THE PAST 
EAAlH AND PLANETARY SCIENCE LETTERS VOL. 4 2 ,  
348•358 ( I  979) 

HEIIZOG , G.r,  + GJ8SON , E . K . ,JR0 ♦ LlPSCHUtZ, M.E,  
( MAX•PLANCK•INST. FUR KERNPHYSIK ,  HEIDEL• 
BERG, fRG ANO DEP'l Of CHEMISTRY DOUGLASS COL• 
LEGE, RUTGERS UNIVERSITY, NEW BRUNSWICK, NJ 
08903 ) I  THERMAL METAMORPHISM or PHlMlTlVE 
METEORlTES-YJ I I .  NOBLE GASES, CARBON 
AND SULFUR IN ALLENDE (Cl)  METEORITE HEATED AT 
400•1000 C GEUCHIMlCA ET COSMOCHIMICA ATA VOL. 
41, 395-404 ( 1 �79) 

JESSIIERGER , E , K .  + OOMINIK ,B.  
MAX-PLANCK•lNSTITUT ruR 
HERG, f' RG l :  GERONTOLOGY 

KERNPHYSIK,  HEIDEL• 
Of THE ALLENDE ME• 

TEORITE 
NATURE VOL. 277 , 554-55b ( 1 979) 

� E I L , K ,  ♦ GOMES,C,11,  ♦ OEALME J D , f , Fo U, 
NEW MEXICO, INST. METEORlT, ALBUQUERQUt:, NM 
8 7 1 1 1  ): (PT) METEORlTES IN PARANA IBA,  MATO 
GRUSSOI REVlE� (MEETING AHSTRACTl 
ANAIS DA ACADEMJA 8RAS1LE1RA OE CIENCIAS VUL. 
50 C l l ,  1 1 4  1 1 978) 

KURP I K J EWlCZ , H .  C ASTRONOMICAL OBSERVATOR Y ,  
POZNAN U�l Y . , POLISH PEOPLE ' S  REPUIILJC ) I  THE 
MORASKO MEl'EORITE SHOWEk 
SOLAR SYSTEM RESEARCH VUL, 1 2 ,  152•154 ( 1 979) 

LAM8ERT,P.  (fR)  THOUSAND MILLION•TONS METEORITE 
J N  L I MOUSIN 
RECH�HCHE VOL, 9 { 9 4 ) ,  1 0 1 4•1017  ( 1 978)  

L�WlS,H,S,  t ALAERTS , L ,  ♦ ANOEBS , E ,  ( UNIVER
SITY Of CHICAGO, 5bl0 ELLIS AYE. , CHICAGO, IL• 
LJNUIS bObJ7 J :  XENON I N  PH IMJTIVE 
MET�Ok lTES: kORK ON ORIGINS Of AN ISOTOPICAL
LY ANOMALOUS COMPONENT 
ABSTRACTS or PAP1':RS Of THE AMEIHCAN CHEMICAL 
SOCIETY VOL. 1 7 5 ,  19 ( 1 978)  

L I BBY , L ,M,  ♦ LIHHY ,k,f,  ♦ HUNCOR N , S . K .  EN-
V I PONMENfAL SCI AND ENGINEERING DEPT, UNIV.  
{It' CAl,l f'ORNU, LOS ANGELt.S, CA  ':100:.!4 ) : THE 
POSSIHlL! rt or SUPERHt:AVY ELEMENTS IN 180N ME
TEOHI TLS 
NATUHE VOL, 278,  bl J•b20 ( 1 979) 

MACDOUGALL ,J,D.  ♦ PHlNNEY ,U,  C SCRIPPS INST OY 
OCEANOGRAPHY ,  LA JOLLA, CA 9209J ) I  MAGNESIUM 
I SOTOPIC VARlATIUNS JN HIRONITE FRUM THE MUR
CHISON METEOk JTE: AN lUN MICRUPROBE STUDY 
GEOPHYSICAL HE�EAkCH LETTlRS VOL, b ,  2 1 5•2 1 8  
( 1 979 )  -
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OTHER OBJECTS . METEORITES , (CONTINUED) 

MACOOUGALL , J . D ,  l SCRIPPS INST, OF OCEANOGRA
PHY , LA JOLLA, CA 92093 I :  
REFRACTORY•ELEMENT•RlCH INCLUSIONS I N  C M  ME• 
TEORlTES 
EARTH ANO PLANETARY SCIENCE LETTERS VOL, 42,  
I •Cl  I I 979) 

MANUEL,O,K,  l CHEMISTRY DEPT , ,  UNlV, OF MIS• 
SOUR! , MOLLA, MU C.5401 I I  1SOTOPICALLY ANO• 
MALOUS NOBLE GASES IN CARBONACEOUS CHONDRlTES 
GEOCHIMICA ET COSMlCHIMlCA ACTA VOL, 4 3 ,  1 7 7  
( 1 979)  

MlNSTER ,J,F,  ♦ ALLEGRE,C,J,  ( LAB, OE GEOCHl• 
MIE ET COSMOCHIMJE I LA 196) JNSTITUT Ol PHYSI• 
QUE OU GLOVE, OEPT. DES SCI ,  OE LA TERRE, 
UNIV,  PARIS V I  ET Vil  4 PLACE JUSSIEU, 75230 
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SPACE PHYSICS, UNIV,  UF CALIFORN IA,  LOS AN• 
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EARTH ANO PLANETARY SCIENCE LETTERS VOL, 42,  
3ll•347 1 1 979) 

MORGAN,J,W,  ♦ HlGUCH l , H ,  ♦ TAKAHASH I , H ,  + 
HERTUGEN ,J.  ( ENRICO FERMI INST, ANO DEPT or 
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GEOCH1MICA ET COSMOCHIMICA ACTA YUL, 4 2 ,  
27•38 ( 1 978) 
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RIN  METEORITE ANO ITS FORMATION ANO EVOLUTlON 
SCIENTlA SINICA VOL. 21 (6 ) , 805•H22 ( 1978)  

PALME,H, ♦ JANSSENS, M,J, ♦ TAKAHASH J , H, ♦ 
ANOERS,E.  ♦ HERTOGEN ,J,  l ENRICO rERMl INST, 
ANO DEPT. Of CHEMISTRY, UNIV,  Of CHICAGO, 
CHICAGO, IL 60637 ) I  METEORITIC MATERIAL AT 
FIVE LARGE IMPACT CRATERS 
GEOCHJMlCA ET COSMOCHIMlCA ACTA VOL, 42,  
3 1 3•]23 ( 1 978) 

PALMER , R,o.  ♦ RUioE,M.w.  ( OEPARTMf.Nl' o�· CHEM• 
ISIRY , HENDERSON STATE U , ,  ARKAD£L�H 1 A ,  AR• 
KANSAS, 71923 l :  AL2CI CONTENT Of THE OALGETY 
DOWNS METEURlTE 
TEXAS JOURNAL OF SCIENCE VOL, JO 1 4 ) ,  3C.5•]b8 
( 1 9711) 

PELLEGRINO , C , R ,  ♦ STOfF ,J,A,  ( ROCKVILLE 
CENTER, NY l :  ORGANIC CLUES IN  CARBONACEOUS 
MEHORITES 
SKY AND tELESCOPE VOL, �7, 330•332 ( 1 979)  

REYNDLOS ,J,H,  + fRlCK,U , + Nf. IL,J,M,  ♦ PHIN• 
NEY , O , L .  ( OEPT, Of PHYSICS, U, Of CALlfUR• 
NIA,  BERKELEY , CA  94120 ) :  RARE•GAS•RlCH SEP• 
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GEOCHl"ICA Er CUSMOCHIMICA ACTA YUL 42,  
1 7 75• I 797 ( 1 9711 ) 

SEAHS ,D,  ( UNIVERSITY OF BIR" INGHAM, UK J :  
ROCKS ON THE ICE 
NEW SCIENTIST VOL, 2 2 ,  959•96I ( 1 979)  

SEN GUPTA , N , R .  ♦ CHO•DHURY , A , N ,  I CENTRAL 
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DIA,  CALCUTTA J I  DET�RM INATION OF fERkOUS OX• 
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JOURNAL OF THE l�UlAN CHlMlCAL SOCJlTY VOL, 
S5, 99C1•997 l 1 978) 

_ ,E. -
--

.:Jir.-- -
--

-
I 

--
-

Page 23 

SHlMA , M ,  MAX•PLANCK•INST, FUR 
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J I  THE 
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GEOCHIMlCA ET COSMOCHIMICA ACTA VOL, 
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43,  
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RICO fERMl INST, ANO DEPT, Of CHEMISTRY, U ,  
Ot' CHICAGO, CHICAGO, I L  60bl7 l I liUBLE GAst;s 
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FRACTION!  INVES'flGATION BY STEPlllSE HEATING 
Gt:uCHIMICA ET COSMOCHIMICA ACTA VOL, " 2 ,  
1 83•198 ( 1 978)  

SRJNlYASAN ,B.  ♦ ANUERS,E,  { DEPT, or CHEMlS• 
TRY ANO NUCLEAR RADIATION CENTER, WASHI NGTON 
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GEOPHYSICAL RESEARCH LETTERS VOL. c,, 59•CII 
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STOLPER,E,  DEPT. OF GEOLOGICAL SCIENCES, 
HARVARD UN I V , ,  CAMBRIDGE, MA 02138  ) I  TRACE 
ELEMENTS JN  SHEMGOTTITE METEORITES I 
IMPLICATIONS FOR THE OHlGINS or PLANETS 
EARTH ANO PLANETARY SCIENCE LETTERS VOL, 42 ,  
239•242 ( 1 979)  

TAKAHASH l , H,  ♦ JANSSENS , M , J ,  ♦ MURGA N , J , W ,  ♦ 

ANDERS ,£,  l ENMICU YERMJ INST. ANO DEPT, Of 
CHEMISTRY, U. OF CHICAGO, CHICAGO, I L  60&37 
l I fURTHER STUDIES ot· TRACE ELEMENTS IN Cl 
CHONORlTES 
GEOCHIMICA ET COSMOCHlMlCA ACTA VOL, 4 2 ,  
97•10& ( 1 978)  

TAKAHASH l , H ,  
ANDEkS,E,  
AND Ot,PT, 
CAGO, IL ,  
CHONDHlTES: 
IIATION? 

♦ GROS ,J.  ♦ HlGUCH l , H .  ♦ 
♦ MURGAN,J,io,  ( ENRICO fERMl INST, 
Of CHEMISTRY, u .  or CHICAGO, CHI• 

t>O&J'/ I: VOLATILE ELEMENTS IN 
METAMUHPHlSM OR NEBULAR fRACTlO• 

GEUCHIMlCA ET COSMOCHIMJCA 
1 859•1 !,t,9 ( I 9 18  I 

VOL, 4 2 ,  

TAYLOR ,G.J.  + KEI L , K ,  + BERKLE Y , J , L ,  ♦ 
LANGl , D , E ,  FODOR , H , V ,  + FRULAN O , R , M ,  l 
DEPT, Of GEOLOGY ANO INST, Uf METlOR I TICS,  
U ,  OF NEw M1'.XJCO, AL8UUUERUUE, �EW MEXICO 
Y 7 1 3 1  ) :  ·tHI': SHAW ME'fEORITI,;: HISTORY ot· A 
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G1'.UCH J M ICA ET COSMOCHIMICA ACTA VOL, 4 3 ,  
323•337 ( 1 979)  

VDOVYKlN ,G,P,  t KlSAH£V , VU , L ,  l ALL•UNlON IN• 
STITUTE or NATURAL GAS,  MOSCOW GEOLUGJCAL }!j• 
STlTUTE, HASHK lRIAN BRANCH, USSR ACADEMY OF 
SCIINCE, U�A J :  NEUTECTON1C PHENOM�NA 1N Ml• 
T1'.URITE CRA1EHS 
Gi':OT�ClONlCS VOL, 1 2 ,  7b•77 ( l 97�}  
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June 6-8 

June 24-29 

July 16-22 

July 23 

August 14-24 

August 15 

September 3-7 

LPIB No.  19 

C A L E N D A R 

Decennial Meeting of Planetary Geology 
Principal Investigators, Brown University, 
Rhode Island . 
Contact: Dr. Thomas A. Mutch 

Dept. of Geological Sciences 
Brown University 
Providence, RI 02912 

Granitic Rocks and Batholiths: Penrose Con
ference, Fairmont Hot Springs, Anaconda, MT 
Convenors: Charles Vitaliano and Lee Suttner 

of Indiana University ; Donald 
Hyndman, University of Montana 

Contact : Lois Elms 
Penrose Conference Coordinator 
The Western Experience 
1140 Pearl Street, Suite 219 
Boulder, CO 80302 

Hawaii Symposium on Intraplate Volcanism 
Submarine Volcanism, Maniloa Surf Hotel, 
Hilo, Hawaii 
contact: Hawaii Symposium 

Western Experience 
1140 Pearl Street, 
Boulder, CO 80302 

Suite 219 

and 

DEADLINE for Abstracts for the Conference on 
the Ancient Sun (See Page 5 this Bulletin) 

International Astronomical Union General 
Assembly, Montreal, Canada 
Contact: Prof. P. A. Wayman 

IAU Asst. Sec. Gen. 
Dunsink Observatory 
Castleknock Co 
Dublin, Ireland 

DEADLINE for Abstracts for the Division of 
Planetary Sciences, American Astronomical 
Society meeting (See Page 6 this Bulletin) 

Meteoritical Society, Heidelberg, West Germany 
with field trips before and after 
Contact: Dr. Till Kirsten 

Max Planck Institfit ffir Kernphysik 
Box 103980 
D-6900 Heidelberg, Germany 
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-
September 10 

■ 

September 12-14 

October 16-19 

■ 

October 23-26 

■ 

DEADLINE for Abstracts for the Conference 
on the Lunar Highlands Crust ( see page 5 this 
Bulletin) 

Electrochemistry Applied to the Processing 
of Lunar Materials Workshop, LPI, Houston 
(See page 6 this Bulletin) 
Contact : Dr. David R. Criswell 

or 
Dr. Robert Waldron 
Lunar and Planetary Institute 

Conference on the Ancient Sun : Fossil Record 
in the Earth, Moon, and Meteorites, National 
Center for Atmospheric Research, Boulder, CO 
(See page 5 this Bulletin) 
Contact : Ms. Pamela P. Jones 

Lunar and Planetary Institute 

AAS/Division for Planetary Science, 11th 
annual meeting, Holiday Inn, Clayton, MO 
(See page 6 this Bulletin) 
Contact :  Prof. Raymond E .  Arvidson 

Dept. Earth & Planetary Sciences 
Washington University 
St. Louis, MO 63160 

■ 

November 5-8 Geological Society of America and Associated 
Society, Annual Meeting, San Diego, California 

■ 
■ 

November 12-14 
■ 

December 3-7 

. . . . . . . . . . . . . . . . . . . . . . . . . . 

Contact: Mr. Fred Handy 
GSA Headquarters 
3300 Penrose Place 
Boulder, CO 80301 I I 

Conference on the Lunar Highlands Crust , 
Houston, Texas (See page 5 this Bulletin) 
Contact : Ms. Pamela P. Jones 

Lunar and Planetary Institute 

American Geophysical Union, Fall Meeting, 
San Francisco, California 
Contact Meets AGU 

2000 Florida Avenue NW 
Washington, DC 20009 

. . . . . . . . . . . . . . . . . . 
The l unar and planetary information bull etin 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, and students and their institutions 

The next issue will be in September. Copy deadline August 15 , 1979 . If you have any 
announcements which you would like to have printed in the Bulletin, please send them 
to the Editor . We reserve the right to select and edit copy. 

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