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� 1 lunar & planetary Information bulletin 

The SEVENTEENTH LUNAR AND PLANETARY SCIENCE 
CONFERENCE will be held at the Johnson Space Center, 
Houston, TX, March 17-21,1986, under the sponsorship of the 
Lunar and Planetary Institute, NASA-Johnson Space Center, the 
American Geophysical Union, the Division for Planetary 
Sciences of the American Astronomical Society the Geological 
Society of America, International Union of Geological Sciences, 
and the Meteoritical Society. Chairmen of the Conference are 
Dr. Michael Duke, JSC, and Dr. Kevin Burke, LPL 

The Lunar and Planetary Science Conference is recognized 
as the leading international conference for the presentation 
of new results in planetary science, bringing together a group 
of specialists in petrology, geochemistry, geophysics, geology 
and astronomy. Scientists in all lunar and planetary programs 
are invited to submit abstracts and to participate in the 
conference. 

The conference will open with registration and a social 
at the Lunar and Planetary Institute on Sunday evening, March 
16th. Light refreshments will be served from 7:00 p.m. until 
I 0:00 p.m. Conference participants are encouraged to come 
and mingle with old friends, register, and receive abstract 
volumes, packets and badges. The Galveston Limousine vans 
will provide shuttle service between LPI and the local hotels 
during these hours. 
Pre-regtstratioru Sending in your registration prior to your 
arrival really cuts down on the time spent waiting in registration 
lines. The fee for conference participation is $35 for all attendees 
except students with student !D's, who may register for $20.00. 
Pre-registration will be accepted through March IO. 
Program: There will be no more than three concurrent 
sessions. Nine half-days will be devoted to presentations of 
research papers in topical symposia and in problem-oriented 
sessions. A topical session entitled "Martian Geomorphology 
and Its Relation to Subsurface Volatiles" will be held as part 
of this year's Conference. (For additional information on this 
session, see separate article elsewhere in this issue) Another 

session, probably an evening general session, will be on the 
many "Recent Encounters" by various space probes. 
Special Sessions: Some evenings will be set aside for special 
sessions. These sessions may be impromptu or may be devised 
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and structured by members of the Lunar and Planetary Science 
community as desired. These sessions will not be considered 
part of the formal program. A special session already scheduled 
will be held on Monday evening in the Berkner Room of the 
LPL Chaired by Dr. John Kerridge, it will be an informal discussion 
to discuss the book and conference project on "Meteorites and 
the Early Solar System." (For additional information, see 
separate article elsewhere in this issue.) 
Poster sessions: Poster sessions are becoming more and 
more popular at the conference and will be available as an 
alternative to oral presentations. Requests for display space 
must be supported by informative abstracts. The program 
committee will employ the same criteria to govern allocation 
of space in poster sessions as for oral presentations. 
Abstracts: Abstracts are to be short papers that can be cited 
in the literature. Abstracts will be limited to two pages. For 
readers of the BULLETIN who did not receive the first 
announcement for the conference and wish to submit an 
abstract, please contact the Projects Office for abstract forms 
and additional information. (7 I 3-486-2150) 

The DeadHne for receipt of abstracts at the I.Pl ls 
IO January 1986. Abstracts arriving after January I O will be 
subject to a $20 late fee, per abstract. Late abstracts should 
be accompanied by check, cash, or completed purchase order. 
Authors outside the United States may pay late fees at 
conference registration, and should include a letter with their 
abstract stating such intent. Abstracts arriving the day of the 
Program Committee meeting will not under any circumstances 
be published in the abstract volume, but they may be considered 
for oral presentation at the conference. Any abstracts arriving 
after the Program Committee meeting will be returned to the 
author. Abstracts of papers submitted to the conference will 
be published in Lunar and Planetary Science XV//. 

Abstract volumes will be available to registrants at the 
Conference. Copies of the Abstracts remaining after the 
conference will be available for a small handling charge plus 
postage. Watch the February BULLETIN for order form and 
price list. 
Chill Cook-off: The Sixth Annual LPSC Chili Cook-off/ 
Barbeque Dinner will be held on Tuesday, March 18. The cook 
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off portion of the social will be held only if at least 15 teams 
enter. Planning is also underway for team participation in a 
variety or simple contests apropos to the cook-off theme. Forms 
for entering chili cook-off and/or contest teams are in the 
second mailing for the Conference. If you do not get this mailing 
or need more forms or have any questions, call the Projects 
Office (713-486-2150). The more teams, the more fun. 

The following schedule lists dates important to the 
submission of abstracts, to attendance at the conference, and 
to the submission of papers for the Proceedings 
January I 0, 1986 Deadline for submission of abstracts 
January 24, 1986 Program committee meeting 
March I 7-21, Seventeenth Lllnar and Planetary Science 
1986 Conference 
May I ,  1986 Deadline for submission of papers to the 

XVltth Proceedings 

The February issue of this BUI.1.ETIN will contain the 
preliminary program for the conference and ordering 
information for Lunar and Planetary Science XVII. 

SPECIAL MEETINGS TO BE HELD AT 
XVllth LPSC 

Special Mars session Planned for LPSC XVII: 
MarUan Geomorphology and its RelaUon to Subsurface Volatiles 

A special MECA session entitled Martian Geomorphology 
and its Relation to Subsurface Volatiles will be held as part 
of the 17th Lunar and Planetary Science Conference. The format 
of the special session will include both contributed talks and 
a panel discussion/debate. Among the questions that will be 
addressed are: What evidence supports the identification of 
various martian landforms as reliable indicators of subsurface 
volatiles? If such indicators do in fact exist, what can they 
tell us about the state and distribution of subsurface volatiles? 
Are the inferences made from one morphologic indicator 
consistent with those inferred from another? Finally, what 
additional analyses or experiments should be conducted, either 
now or as part of some future mission, to resolve the remaining 
uncertainties regarding the state, distribution, and total 
inventory of subsurface volatiles on Mars? Individuals whose 
research bears on these questions are strongly encouraged to 
submit an abstract for consideration in the program. 

Questions regarding the special session should be directed 
to the session organizers: Stephen Clifford (713-486�2146) and 
Lisa Rossbacher (714-598-4809). -{SC) 

Meteorites and the Early Solar �stem 

An informal meeting will be held in the Berkner Room 
at the LP! on Monday, March 17 at s,oo p.m. in connection 
with the book and conference being planned by the University 
of Arizona. 
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The conference is being planned for January 6-9, 1987 
in Tucson, Arizona. The book will be similar in format to other 
books in the Space Science Series of the University of Arizona 
Press. 

The purpose of the meeting at the Lllnar and Planetary 
Science Conference will be to provide a progress report on 
the project and to listen to suggestions from members of the 
community. The meeting will be open to anyone interested 
in the topic of Meteorites and the early solar �tem and Dr. 
John Kerridge, who is coordinating this project, assures us "that 
the meeting will end at a reasonable hour to permit St. Patrick's 
Day observance." For more information, contact Dr. Kerridge, 
Institute of Geophysics, UCLA, Los Angeles, CA 90024. 
Telephone: 213/825-333 I. 

lUNAR AND PLANETARY SCIENCE 
CONFERENCE "FORUM" 

During the 15th Lunar and Planetary science Conference, 
a meeting was organized by a group of participants who were 
concerned about the organization of the LPSC, Several issues 
and possible solutions were discussed during that meeting. The 
consensus was that steps should be taken to provide a 
mechanism for airing opinions, problems and needs concerning 
the annual conference and publications relating to it. 

The group voted to initiate an annual Lllnar and Planetary 
Science Conference #Forum," to be held during the conference 
each year, where meeting participants could openly express 
and discuss mutual concerns. This year the forum will be held 
on Thursday, March 20. 

Suggestions for issues to be placed before the Forum are 
hereby solicited. The questions, comments, and suggestions 
which you send in will be summarized and distributed to all 
Lunar and Planetary Science Conference attendees at 
registration. The summary will serve as the basis for the Forum 
agenda. 

Please send all comments to the LP! Projects Office, 3303 
NASA Road I ,  Houston, TX 77058. 

Al!L YE AUTHORS, PLEASE NOTE -
eUBLISHERS' EXHIBIT 

The Library Information Center (UC) at the LP! will again 
sponsor a Combined Publishers' Exhibit at the XVllth 
Conference. We do query a number of publishers to submit 
items for the exhibit, BUT if you have a new book coming 
out, and would like to have a copy on display, or brochures 
describing it, be sure to either alert your publisher to send 
a display copy to Fran Waranius, at the LPI, or send one yourself. 
If you will send it or give us information about the publication 
before the conference, we will be able to include the information 
in our catalog of the exhibit. Deadline for materials to be 
included in the catalog is February 28, 1986. 
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PROGRESS IN THE LUNAR INITIATIVE 

Over the past four years, a few scientists in the Johnson 
Space Center's Solar System Exploration Division have been 
advocating various research and technology thrusts which 
would address issues associated with the establish-ment of 
a mannea lunar surface base following the low Earth orbit 
Space Station. As more people have recognized that space 
transportation technology will be in place before the end of 
the century to accomplish this project, discussion groups and 
study efforts have sprung up around the country. Many of the 
activities are being coordinated out of)SC/SSED and are loosely 
referred to as the Lunar Initiative in the absence of an official 
NASA lunar base program. The following is an update on the 
progress of the advocacy. 

Lunar Bases and Space Acdvlties of the 21st �ntwy 
In April, 1984, a workshop with about 50 attendees was 
convened in Los Alamos to discuss the potential uses of the 
Moon, the technical feasibility of a permanent facility, and the 
societal implications of lunar occupation. The Report of the 
Lunar Base Working Group served as a structure for the 
program of a public symposium, held at the National Academy 
of Sciences in Washington, DC, during the last week of October, 
1984. Approximately 300 attendees heard 135 papers on a 
broad spectrum of social, scientific, and technological topics 
Keynote speakers included George Keyworth, James Beggs, 
Harrison Schmitt, Edward Teller, Walter Hickel, and Arthur 
Kantrowitz. The breadth of discussion at the symposium will 
be reflected in a forthcoming collection of over 80 short papers, 
entitled Lunar Bases and Space Activities of the 21st Century. 
The book will be going to press in the next few weeks and 
will be available from the LP! early next year. A pre-publication 
offer for this book is published elsewhere in this BULLETIN. 

A second symposium is planned for the spring of 1987; a first 
call for papers will appear in the next few months. 

Other symposia are being planned, often in conjunction 
with meetings of professional societies. A set of papers 
discussing Science on the Moon will be given in a special session 
at the Aerospace Sciences Meeting of the American Institute 
of Astronautics and Aeronautics in Reno, Nevada, January 6-
9, 1986. Dr. Richard Vondrak of Lockheed Missiles & Space 
Co. is the organizer. 

A special session on Astronomy from the Moon is being 
planned for the American Astronomical Society meeting which 
will be held in Houston, Texas in January 1986. Among the 
expected topics of discussion will be radio, JR. and optical 
interferometry on the lunar surface; very large aperture 
telescopes; high energy photon and cosmic ray detectors; SETI; 
costs of a lunar base; and impacts on ground-based astronomy. 
Dr.jack Bums, University of New Mexico is coordinating this 
workshop. 

The American Society of Civil Engineers has formed a task 
committee on extraterrestrial resource development which is 
planning a session on lunar civil engineering at a future meeting. 
Dr. Ray Leonard of Zia Corp. chairs the committee. 
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Dr. Wendell Mendell ofNASA/JSC has been invited to speak 
on the importance of lunar surface agriculture at the opening 
of an international conference of horticulturists, held 
quadrennially. Over 4000 attendees from 90 countries are 
expected to attend the nine day meeting at the University of 
califomia, Davis, in August, 1986. A special symposium on 
horticulture in exotic environments will address problems to 
be faced on the Moon and Mars. 

ry preliminary planning has begun for an international 
onference on electromagnetic transportation technol

ogy in the lunar context, to be sponsored by the 
American Mag-Lev Corporation in Atlantic City, NJ, in 
September, 1986. lt is anticipated that the conference will attract 
participation from NASA, Dept. of Transportation, Ministries of 
Science and Technology in Europe and Japan, and represen
tatives of private industry. Major themes will be lunar surface 
infrastructure, advanced transportation technology, and private 
sector participation in space development. 

Ors. Grant Heiken and David Vaniman of the Los Alamos 
National Laboratory have received NASA support for the 
production of a Lunar Resources Handbook. The editors have 
received commitments from 20 scientists and engineers with 
lunar expertise to summarize 15 years of lunar research in 
a form useful to scientists, engineers, planners, managers, and 
students who will be implementing human presence on the 
Moon. They anticipate a book of about 500 pages costing less 
than $40 and are looking for a company to publish and market 
it. 

Nadonal Commission on Space The Presidential 
Commission, empaneled to examine long range goals in 
national space policy, has been holding hearings throughout 
the country. During a visit to the Johnson Space Center, they 
heard Dr. Mike Duke speak on the status of lunar base planning 
and Dr. Larry Haskin discuss the potential of lunar and asteroidal 
materials in space applications. The Commission also has heard 
testimony on manned Mars missions from parties both inside 
and outside NASA. The memoers are very interested in the 
nature of the infrastructure required to accelerate space 
development. A manned lunar base is a key enabling element 
in many scenarios involving large scale space activities. 
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NASA-SOM Cooperative Asz'eement NASA and the 
Bureau of Mines have signed a memorandum of understanding 
to define the research and development areas of mutual interest 
and to provide opportunity for cooperative programs in space 
exploration and establishing permanent lunar bases. Although 
no transfer of funds is involved, the agreement does provide 
an administrative mechanism whereby researchers In the two 
agencies can work on projects of mutual interest. During the 
Apollo program, the BOM produced a body of research on 
terrestrial analogs of lunar materials and studied concepts for 
lunar mining and civil engineering. 

Earth-Moon Depot Studies of the economics of lunar 
operations and the utilization of lunar resources reveal the 
importance of the space transportation infrastructure 
Obviously, lowering the Earth-to-orbit launch cost is an 
important objective; but the roles of other, more subtle 
characteristics of space transportation are being appreciated. 
For example, the low Earth orbit (LEO) space station is 
universally assumed to be the principal node for the 
transshipment of terrestrial payloads to all destinations in space. 
In particular, current concepts of manned Mars missions depict 
the trans-Mars spacecraft as being assembled in LEO. Recent 
NASA studies calculate that such a vehicle will be larger than 
the LEO space station. will take a year to construct, and must 
be prepared tq launch in a window a week or so wide which 
opens every two years. For a minimum fuel design which uses 
aerobrakes both at Mars and upon return to Earth, an equivalent 
of 18 Shuttle flights are required just for propellant delivery! 

N 
AS/\s plans for lunar operations similarly have Included 
a low lunar orbit space station as a transportation node. 
Fifteen years ago Bob Farquhar of NASA/GSFC argued 

that certain advantages accrued to the placement of a station 
at the Earth-Moon Lagrange point, u, on the far side of the 
Moon. The five Lagrange, or libration, points are "nulls" In the 
combined fields or two gravitationally bound bodies. A small 
body placed exactly at a Lagrange point will "feel" no attraction 
to either body in the absence of external perturbations to the 
system. In the Earth Moon case, the l2 point is unstable; and 
a free body will gradually drift into the clutches of one of the 
two planets. Conversely, very small delta V's (propulsive 
maneuvers) ate sufficient to send a spacecraft to either 
destination. 

A satellite or a space station can be placed in a "halo 
orbit" about this theoretical point in space. A halo orbit requires 
propellant for occasional trim maneuvers, but the usage is very 
small. Low lunar orbits also require trimming due to lumps 
in the lunar gravitational field caused by subsurface mass 
concentrations (mascons). The total energy (or delta v) required 
to transfer from LEO to the lunar surface via l2 is essentially 
the same as a transfer via lunar orbit. However, the far Lagrange 
point always lies on the Earth-Moon line and thus approximately 
maintains a constant selenographic location, analogous to the 
behavior of geosynchronous satellites relative to geographic 
locations. As a consequence, transfers can be made to any 
point on the lunar surface without waiting for alignment of 
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the orbital plane of a lunar space station. Halo orbits about 
L2 or LI (the point between the Earth and the Moon) are ideal 
for communication satellites servicing lunar surface operations. 

The preceding discussion can be viewed as an attempt 
to answer the question, "Where is the best transportation node, 
beyond LEO, for support of lunar operations?" After realizing 
the logistical complexity of launching a manned Mars m1ssion 
from LEO, Paul Keaton of the Los Alamos National Laboratory 
formulated the more general question, "Is there a preferred 
location for a depot which supports launches to all destinations 
beyond LEO?'' In his recent publication, A Moon Base/Mars 
Base Transportation Depot (LANL Report LA� I 0552�MS), he 
proposes that "[tJhe ideal location •.. would be a spot that 
can be reached from LEO with no more than escape velocity, 
that requires no fuel to stay there, and that has an infinite 
launch window. Also, it would be easy to coast near the Earth 
(either to pick up a gravitational assist to a deep space 
destination or to aerobrake in the atmosphere for LEO transfer). 
An added bonus would be obtained if the spot had velocity 
relative to the Moon so that lunar gravitational assists could 
be used . .. " 
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K
eaton then presents an analysis of orbital transfers 
between i.Agrange points and various destinations In 
space. Using only simple approximations, he derives 

delta v's with quite reasonable accuracy, which demonstrate 
that the LI point of the sun-Earth system satisfies almost all 
these criteria. The second best location is the L2 point of the 
Earth-Moon system, discussed above. A fascinating confirma
tion of the major points of the analysis occurred recently when 
the !SEE spacecraft was sent from its halo orbit about the 
sun-Earth LI point to intercept the comet Giacobini-Zinner, 
using only small hydrazine thrusters and Ingeniously designed 
gravitational assists from the Earth and the Moon. 

PLANET EARTH STUDIES 

Enthusiasm for looking at the Earth as a planet Is 
widespread at this time. Dr. Burton Edelson, NASA Associate 
Administrator In an editorial In Science, January 25, 1985 and 
In an address to the Global Habitability seminar at the 36th 
congress of the International Astronautical Federation In 
Stockholm, called on the worldwide scientific community to 
accelerate its study of planet Earth. 

calling for an international study effort, Edelson said, "Our 
sophisticated spacecraft, new air, sea and space-borne sensors, 
and enormous computing capability will enable us to measure, 
monitor, model and finally begin to understand the Earth as 
a system. This mission to planet Earth could unlock the secrets 
of life itself. Mysteries that have puzzled great natural 
philosophers for centuries are at our fingertips and waiting 
to be solved, thanks to modem science and space technology. 
This quest for knowledge may well prove to be the most 
Important ever undertaken by humankind. For what could be 
more important than the preservation of planet Earth?" 

Emphasizing the Importance of his proposal, Edelson said, 
"The U.S. National Academy of Sciences has reviewed the 
scientific merit of the global habitability concept and has found 
it to be both sound and worthy. The Academy is now 
participating in the broader efforts of the International Council 
of Scientific Unions in a program called Global Change. NASA 
and several other government agencies, notably the National 
Oceanic and Atmospheric Administration and the National 
Science Foundation, also will participate." 

In keeping with this concept, the Planetary Geology 
Division, Geological Society of America (GSA) and the LUnar 
and Planetary Institute will co-sponsor the first of a series of 
workshops to be held each year during the weekend before 
the annual meeting of the GSA. The Earth as a Planet 'M>rkshop 
Is planned for Sunday, October 27, 1985, preceding this year's 
annual meeting in Orlando. Dr. Donald Anderson, california 
Institute of Technology and Dr. Kevin Burke, Lunar and Planetary 
Institute are organizing the workshop. Four sessions on the 
general themes: Mega-geomorphology; the Mantle; the Early 
Earth; and, new methods of remote sensing of the Earth and 
planets will structure the program. 
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Many NASA planning scenarios assume that a mannable 
platform in geosynchronous orbit (GEO) is the next step into 
space beyond the LEO space station. Keaton's analysis 
demonstrates that GEO is absolutely the worst location for 
a transportation depot, from the point of view of orbital 
mechanics. It is clear that the nature of the space transportation 
infrastructure of the future can be correctly discerned only when 
planners consider the entire panoply of space activities of the 
21st century. 

• Inquiries concerning the Lunar Initiative should be directed 
to W. Mendell or M. B. Duke, Mail Code SN, NASA/JSC, Houston, 
TX 77058. 

Goddard Scholarship Announced 
The National Space Club will award a $7,500 scholarship 

for the academic year 1986-198 7. The scholarship is in memory 
of Dr. Robert H. Goddard, America's rocket pioneer. The award 
is given to stimulate the interest of talented students in the 
opportunity to advance scientific knowledge through space 
research and exploration. The 1986 A ward Winner will be 
Introduced to the nation's leaders in science, government and 
Industry at the Goddard Memorial Dinner to be held March 
21, 1986. 

Deadline for application is January 17, 1986. Additional 
lnfonnation can be obtained from: 

National Space Club/Goddard Scholarship 
655 15th Street, N.W., Suite 300 

Washington, DC 20005 
Telephone: 202/639-421 o 

Mr. Stephen E Dwornik is the Chairman of the Scholarship 
committee. 

A Reminder to Non-U.S. Citizens 
Planning to Visit the Johnson Space 
Center 

Non-U.S. citizens who wish to visit laboratories at the NASA 
Johnson Space Center are reminded that certain actions are 
required well in advance of the planned visit. NASA rules and 
procedures require that non-u.s. citizens wishing to make an 
official visit to JSC (or any other NASA center) should contact 
their embassy in Washington D.C. and ask the embassy to 
request authorization for the visit from the International Affairs 
Division at NASA Headquarters. The visitor should give the 
dates of the planned visit, names of the NASA persons to be 
visited, and the purpose of the visit NASA approval of the 
visit should be obtained before arriving at JSC. Under some 
circumstances, this procedure can be shortened if the visitor 
is a student or faculty member at a U.S. university. This 
procedure does not apply to attendance at scientific sessions 
at the LUnar and Planetary Science Conference held at JSC, 
but does apply to visits to the analytical and curation 
laboratories at JSC. 



Page 6 LPIB No, 42 

WORKSHOP- ON GREENSTONE BELT$ ______________ ....,...,...._ 

A Workshop on the Tectonic Evolution ofGreenstone Belts 
will be held at the Lunar and Planetary Institute on January 
16-18, 1 986. This workshop is part of the Early crustal Genesis 
Project. 

The workshop will be organized within the framework 
of five discussion topics, each incorporating a wide range of 
Earth-science subjects including sedimentology, structure, 
stratigraphy, igneous and metamorphic petrology, isotope 
geology, geochronology, mineralization, etc. The preliminary 
sessions identified by the organizing committee are: 
I. Greenstone belts: their rock components and structures 
II. Greenstone belts: their rock sources and provenances 
Ill. Greenstone belts: their externalities (exogenous variables 
such as heat flow fluids and strain, specificially with respect 
to metamorphism-metasomatism} 
IV. Greenstone belts: their boundaries, their surrounding rock 
terrains and their interrelationships 

WATER MAY HAVE PLAYED MAJOR 

ROl!E ON MARS 

Ice, snow, flowing rivers and vast lakes may have played 
a major role in shaping the ancient Martian surface and climate, 
a panel of scientists reported today at NASA's Ames Research 
Center, Mountain View, cali( 

Their scientific presentation grew out of research discussed 
at the "Water on Mars Workshop," which brought 83 scientists 
to Ames last winter and included more recent work in this 
active field. Early in the planet's history, according to Bruce Jakosky of 

the University of Colorado, Boulder, the Martian poles were 
tilted more directly toward the sun than they are today. As 
a result, the polar ice caps may have sublimed (changed directly 
from a solid to a gaseous state) into the atmosphere during 
the continual daylight of polar summer. 

Vapor from the caps would have been carried by Martian 
winds to the equatorial regions. At equatorial latitudes, where 
night always alternates with day, the chill of nightfall would 
have precipitated water vapor as snow, Jakosky said. 

Gary Clow of the U.S. Geological Survey, Menlo Park, Calif., 
reported that an equatorial snowpack could have been heated 
by sunlight trapped inside the snow fields. A reflective, insulating 
blanket of snow can trap sunlight, much as a greenhouse holds 
the sun's warmth. Thus. even if the surface of Mars had still 
been cold, melting beneath an insulating snowpack could have 
let water escape to carve the "valley network" channels of 
Mars. These valley network channels as well as larger outflow 
channels-both strongly resembling dry riverbeds on Earth
were photographed by Mariner 9 in 1972. 

The larger outflow channels are thought to have been 
created by sudden release of enormous amounts of subsurface 
water, which may have dug the channels in a matter of weeks. 

V. Research in greenstone belt tectonics: synthesis and destiny. 

The organizing committee for the workshop includes: 
Maarten de Wit, Convener, University of Witwatersrand/LPI; 
Lewis D. Ashwal, LPI; Kevin Burke, LPI; Donald R Lowe, 
Louisiana State University; George E. McGill, University of 
Massachusetts; and Howard Poulsen, Geological Survey of 
Canada. 

Abstracts for the workshop are due at the LPI Publications 
Office by November 1 5, 1985. A preliminary volume of lhe 
abstracts will be distributed to participants at the meeting. There 
will be an opportunity to submit revised or new abstracts after 
the workshop for publication in an LPI Technical Report which 
will also include discussion summaries. 

For more information concerning this workshop or to 
receive information regarding logistics, please contact the 
Projects Office, 713-486-2 150. 

The valley network channels. which Clow has studied, are 
smaller and indicate the existence of a more moderate climate 
on early Mars, allowing liquid water to flow for long periods 
of time. 

Huge ice-covered Jakes also may have existed on the ancient 
Martian surface in the immense Valles Marineris canyon 

system. according to Steven Squyres of Ames. Viking 
photographs of the floor of these canyons, Squyres said, reveal 
thin, flat- lying layers of sediments which appear to have been 
laid down in standing bodies of water. 

Today, Mars is so cold that all water on its surface freezes. 
Although the Martian atmosphere is 95 percent carbon dioxide 
(an effective infrared absorber), it is so thin that it cannot trap 
the heat of the sun. 

Dry ice (solid carbon dioxide) covers the polar regions 
of Mars. Water-ice lies underneath the northern cap and perhaps 
under the southern polar cap as well. The water-ice at the 
northern pole is revealed when the overlying dry ice vaporizes 
each summer. 

Water-ice in the Martian polar caps does not me!t because 
temperatures rarely climb above freezing, except at the equator. 
It sublimes directly into the atmosphere, forming wispy clouds 
on Mars. Earth's billowy clouds are formed by tiny droplets 
of liquid water, 

Today, ice is present in the Martian ground in regions above 
30 degrees latitude, according to Squyres and Michael Carr 
of the U.S. Geological Survey. Examining Viking photographs 
of impact craters, Squyres and carr found evidence of "terrain 
softening" - a rounding off of features indicating water activity 
beneath the surface. Terrain softening of smaller, more recent 
craters suggests that ice remains present in these northern 
and southern regions. Like the tundra of Alaska, this deeply
frozen ground never thaws. 

The presence of ice indicates that liquid water exists deep 
within the planet, according to Carr. Half a mile beneath the 
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surface. water in the pores of Martian rocks is liquid, carr says. 
It is heated by the high temperatures present at these depths 
in the Martian crust. 

Robert Haberle of Ames. studying water distribution on 
Mars using data gathered by Viking orbiters, has found that 
water lost by the north polar cap during summer is not fully 
recovered in the winter. He wants to determine where this 
water goes. 

M
ovement of water and carbon dioxide to and from the 
polar ice caps and movement into and out of the rubbly 

Martian ground may be responsible for the mysterious "layered 
terrains" that fringe the polar caps. 

In winter, carbon dioxide condenses over the polar region, 
depositing a layer of mingled ice and dust. This layer then 
becomes cemented into place by water-ice and remains when 
the carbon dioxide evaporates again in the spring. Periodic 
changes in the Martian climate, caused by fluctuations in the 
planet's tilt toward the sun, can alter the amounr of gas which 
condenses, thus creating layers of varied sizes. 

According to James Pollack of Ames, the Martian climate 
in the past may have been warmer and wetter. An earlier 
atmosphere may have been much thicker with more carbon 
dioxide available to hold the sun's warmth. Rivers and lakes 
ofliquid water could have dotted the ancient landscape. 

This earlier, warmer climate actually may have destroyed 
itself. Pollack says. The presence of liquid water would have 
accelerated weathering of rocks, enhancing chemical reactions 
that take carbon dioxide out of the atmosphere and incorporate 
it into minerals. With the loss of carbon dioxide from its 
atmosphere, heat would have escaped the planet's surface, 
cooling the planet and locking up its water as ice. 

Airline plans comet flight (AP) 

British Airways is offering a sky-high seat for the great 
Halley's Comet show. 

For the equivalent of $42, the state-owned airline is 
promising to take passengers on an hour-long trip over the 
ocean at 35,000 feet on a moonless night-well above most 
atmospheric pollution and away from the glare of city lights. 
The flights, in December and January, will operate from 
Manchester Airport. 

The airline says the windows of the 99-seater BAC- 1 I I 
aircraft to be used for its flights will be "as clean as possible." 

TOPICAL CONFERENCE ABSTRACT 

VOLUME AVAILABLE 

LPI Contribution 575 contains abstracts of the papers 
presented to the Heat and Detachment in Crustal Extension 
on Continents and Planets topical conference which was held 
in Sedona, Arizona on October I 0- 12, 1985. 

The abstract volume is available from the Library 
Information Center at the l.Pl for the cost of postage and 
handling. Please see order form in the BULLETIN for cost 
and ordering information. 
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However. not all scientists accept this theory on how Mars 
lost its originally-thick atmosphere. A new theory, suggested 
at the workshop by Peter Schultz of Brown University, is that 
the cataclysmic impact, that created the immense Argyre basin 
on Mars, may have perturbed its climate by blowing into space 
a significant part of the atmosphere. Schultz noted that Martian 
terrains, formed after the Argyre impact, have fewer dry 
channels than older terrain, a feature that suggests a major 
climatic change at that lime. 

Besides Earth, Mars is the only planet in our solar system 
that experiences cyclical changes in climate. Understanding 
past and present conditions on Mars will help scientists decipher 
Earth's climate, said Haberle, 

NASA PRESS RELEASE 85-140 I 0/8/85. 

NOTE: Workshop on Water on Mars Report of the workshop 
held at NASA/ Ames Research Center, November 30-December 
1 ,  1984, Lunar and Planetary Institute Technical Report 85-
03, is available from the Library Information center at the LP!. 
This !OS-page report is distributed to requesters in the United 
States for $3.00 prepaid. Foreign orders are $7.75 U.S. for air 
mail delivery; $4.00 surface mail. 

Another related report Workshop on Dust on Mars held 
at Arizona State University, Tempe, Arizona, February 4-5, 1985 
has been published as LPI Technical Report 85-02. This 26-
page report is $3.00 for U.S. orders and $5.50 for foreign orders 
sent air mail; $3.00 for foreign orders sent surface mail. 

An order form for these reports is included in this issue 
of the Bulletin. 

EDUCATIONAL PLANS FOR SHUTTLE 
MISSION 51-L ANNOUNCED 

Live lessons to classrooms around the country and 
scientific demonstrations filmed for use in educational products 
are just some of the activities that will be involved with Shuttle 
Mission 5 1-L and the flight of the first Space Flight Participant. 

Christa McAuliffe, the finalist in the NASA Teacher in Space 
Project, along with Barbara Morgan, the back-up candidate. 
reported to NASA's Johnson Space Center, Houston, on Sept. 
9 to begin training which will continue until the flight of 5 1 -
L now set for launch no earlier than Jan. 22, 1 986. 

NASA is making plans for a direct satellite broadcast and 
schools will be able to observe lessons from space. The first 
live lesson entitled The Ultimate Field Thp will allow students 
to compare daily life on the Shuttle with that on Earth. McAuliffe 
will take viewers on a tour of the Shuttle. explaining 
crewmembers· roles. showing the location of computers and 
controls and explaining experiments being conducted on the 
mission. She also will demonstrate how daily life in space is 
different from that on Earth in the preparation of food, 
movement, exercise, personal hygiene, sleep and the use of 
leisure time. CONTINUED NEXT PAGE 
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The second lesson called Where We've Been, Where We're 

Going will help the audience understand why people use and 
explore space by demonstrating the advantages of manufac 
turing in the micro-gravity environment, highlighting techno 
logical advances that evolve from the space program and 
projecting the future of humans in space. 

Also during the 51 - L mission, McAuliffe will be involved 
in several activities which will be filmed and later used in 
educational products. Potential activities include: 

• Earth Magnetism --Photograph and observe the lines of 
magnetic force in three dimensions in a microgravity 
environment. 
• Newton's Law-Demonstrate Newton's first, second and 

third laws in micrograVIty. 
• Bubbles-Understand why products may or may not 

effervesce in a microgravity environment. 
• Space Expressions- Generate from students creative 

works that reflect their interpretation of the space program/ 
experience. 

NEW PUBLICATIONS 

Some of the following publications are available from the 
Superintendent of Documents, Government Printing Office, 
Washington DC 20402. Although this agency requires 
prepayment on all orders, they will accept Mastercard or VISA 
credit cards. Just include the account number and expiration 
date on your order to them. Some of the publications may 
be available from the GPO bookstores which are found in major 
cities around the U.S. Check your city directory for a local listing. 

Several of the GPO publications are being offered by other 
distributors at widely varying prices. It pays to shop and 
compare. 

Some of the NASA documents cited here are only available 
from the National Technical Information Service, Springfield 
VA 2216 I .  This agency also requires prepayment. It should 
also be noted that the paper copy supplied by this agency 
is often a photocopy produced from a microfilm. Consequently 
quality is not always consistent. 

PLEASE do not send orders for these publications to the 
LPI. We are not a distribution center for SOD or NTIS documents 
and this will only delay your order. If you are interested in 
obtaining any of the items in the Nt!W Publications Ust do 
contact the publisher or supplier as given with each item. 

NASA PUBLICATIONS 

Far Travelers: The Exploring Machines 
This is a story told by a man who was there of the successes 

and failures, the great scientific achievements and engineering 
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• Simple Machines/Tools-Understand the use of simple 
machines/tools and the similarities and differences between 
their uses in space and on Earth. 
• Hydroponics In Microgravity-Show the effect of 

microgravity on plant growth, growth of plants without soil 
(hydroponics) and capillary action 
• Chromatographic separation of Pigments-Demon

strate chromatography in a microgravity environment and show 
capillary action (the mechanism by which plants transport water 
and nutrients). 

The educational emphasis on Shuttle Mission 5 1 L will 
be further enhanced with a program now in its 6th year at 
NASA. Three Shuttle Student Involvement Project experiments 
will fly onboard the Shuttle and McAuliffe will assist the mission 
specialists in conducting them. The experiments deal with using 
a semi-permeable membrane to direct crystal growth. studying 
chicken embryo development in space, and the effect of 
weightlessness on grain formation and strength in metals. 

NASA PRESS REL EASE NO. 85� 139, I 0-3-85 

developments that were the result of the unmanned lunar and 
planetary probe missions of NASA. It covers the era from early 
development in the late I 950's to the Pioneer program in the 
late 70's. 

In the words of the author, "It is not a history. . . .It is 
not a scientific report," although one finds much history and 
several discussions of the technical aspects of the missions 
in the book. The book is highly readable and would certainly 
be of interest to people who find the exploration of the solar 
system a fascinating topic. 

This book can bring one up to date on what went before 
the Vikings and Voyagers. It certainly does bring back some 
memories almost but not quite forgotten. 

The only fault is that there is no index, not even a name 
list which could have helped make this a more useful book 
as a reference tool. 

This 256-page volume by Oran W. Nicks is NASA Special 
Publication (SP) 480. It is available from the Government Printing 
Office as S/N 033-000-00957-7 $17.00 U.S. $21 .25 Foreign. 

catalog of ApOllo Is Rocks 
The "catalog of Apollo 15 Rocks" by Graham Ryder, Lunar 

and Planetary Institute, Northrup Services, Inc., is scheduled 
for distribution in mid-October, 1985. The 1300-page, 3-part 
publication contains information on 267 Apollo 15 rocks and 
is similar in format to the catalog of Apollo 16  Rocks by Ryder 
and Norman. Copies may be obtained from Dr. D. P. Blanchard, 
Lunar Sample Curator, Mail Code SN, Johnson Space Center, 
Houston, Texas 77058. This catalog is Curatorial Branch 
Publication 72 and Johnson Space Center document JSC 20787. 
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OfHER PUBLICATIONS AND MATERIALS 
OF NOfE 

Slide Set on Comets�nd Comet Halley 
A new collection of slides about comets in general and 

the upcoming return o( Halley's Comet in particular is now 
available from the Astronomical Society of the Pacific. Compiled 
by Dr, John C. Brandt, (NASA Goddard Space Flight Center),a 
noted expert on comets, the set is accompanied by a I6-page 
booklet with detailed captions, nontechnical introductory 
material on comets, and a b1bliography. 

Among the 3 1  views included in the set are the recovery 
photo of Comet Halley (taken at Palomar in 1982) photos and 
diagrams of the six spacecraft being sent to comets in 1985-
86, color and black and white images of several of the most 
dramatic comets of the 20th century, finding charts for Comet 
Halley's return and even some sheet music inspired by the 
last pass of that famous comet. 

The set can be obtained for $25.95 (including postage 
and handling) from. 

Astronomical Society of the Pacific 
Comet Slides Dept 
1290 24th Avenue 
San Francisco CA 94 122 

Return of the Comet 
The subtitle of this book is almost as important as the 

opening title: An Activity Book for Skywatchers from 9-I 4 with 
Adult Teaching Guide. This activity book is available from the 
Pacific Science Center, Seattle, Washington. It is a unique 
combination of timely information and challenging activities. 
Readers of this fun and educational book: 
• Make a Halley's Comet Calendar for their wall to track 

the comet as it makes its once-in-a-lifetime visit near the Earth. 
• Use a tlip book to discover how comets move through 

space. 
• Make a model comet to understand the immensity of the 

comet's tail. 
• Use observation charts to track and observe the comet 

as it approaches Earth. 

Included is a teaching guide for parents. teachers and youth 
group leaders to help children and adults discover comets 
together. 

Mail orders for this well-illustrated, attractive 40-page book 
can be sent to the Arches Gilt Shop at the Pacific Science 
Center, 200 Second Avenue North, Seattle WA 98 109. Individual 
copies are $7.95 plus $ 1 .00 for postage and handling. Quantity 
discounts are available. 

Space Bibliographies Available 
The National Space Institute has prepared a series of 

annotated bibliographies on 20 space and astronomy topics. 
These bibliographies are valuable for anyone involved in 
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scholastic or research endeavors, or anyone simply interested 
in being aware of the resources available. The listings describe 
references, mostly at the introductory level. available in book 
and magazine form, and include a brief description of the 
content. The bibliographies are free to NS! members who will 
supply a stamped, addressed envelope to NSI. Non-members 
may obtain copies for $2.50 per bibliography. Topics include: 
No. I History of Astronautics; No. 2 Rockets; No. 3 Celestial 
Mechanics; No. 4 Black Holes; No. 5 Space Astronomy; No. 
6 Solar Power Satellites; No. 7 Space Stations; No. 8 Space 
Law and Treaties; No. 9 Navigation in Space; No. I O  Space 
Manufacturing; No. I 1 Space Colonies; No. ! 2 NASA History, 
Structure and Operations; No. 13  Space Medicine; No. 14  Planets; 
No. 1 5  The Sun; No. 1 6  Remote Sensing Satellites; No. I 7 
Communications Satellites; No. 1 8  Military Operations in Space; 
No. 19 Space Shuttle System; No. 20 Extraterrestrial Resources. 

Send order with appropriate check or supply your NSA 
membership number, indicate by number the ones you would 
like to have and send your request to: NSI Bibliographies, 600 
Maryland Avenue SW, Room 203W, Washington DC 20024 

Universe, and 
Universe in the Classroom 

Universe by William J. Kaufmann HI is a new text book 
designed to meet the needs of instructors of either a one
or two-term course at the under-graduate level. The book's 
29 chapters are easily divided into two nearly equal parts, the 
first half dealing with early models of the universe and planetary 
astronomy and the second half treating stars, galaxies, and 
cosmology. 

Distinguishing features of this text include ample use of 
colored illustrations, highlighting of important facts through 
the use of "boxes," essays from six renowned astronomers, 
summaries, study questions, and additional readings. The book 
is published by W.H. Freeman, New York, for $32.95 

An interesting companion to the textbook is Universe in 
the Classroom by Andrew Fraknoi. Mr. Fraknoi who is executive 
director of the Astronomical Society of the Pacific has put 
together a resource book in astronomy that is designed for 
use with Dr. Kaufmann's book but which would be useful to 
any astronomy instructor. The comments on resources. films, 
slide sets, additional readings for student and teacher, sample 
exam questions, laboratory exercises, and topics for discussions 
and papers provide materials that constitute a cross between 
a lesson plan and a curriculum guide. Also published by WH. 
Freeman, Mr. Fraknoi's book is available for $8.95. 

The Third Experiment: Is There life on Mars? 
This book addresses the question of extraterrestrial life 

on the planet Mars based on three of the experiments carried 
on the Viking Landers. Dr. David E. Fisher first outlines the 
history of Earthly thoughts and dreams about Mars and 
Martians, and why life there is of particular interest. Then he 
discusses the possible definitions of a living being and goes 
on to describe many of the experiments conceived to test for 
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life. The book is written for a Junior high school audience but 
in some instances the author makes aside references that I 
am not sure the average I I to 1 3  year old would understand. 
I am not sure that they would know who Agatha Christie was. 
The chapters in which Dr. Fisher simplifies the organic chemistry 
involved in the living organism is very readable and 
understandable. 

The book is published by Atheneum. 1 15 Fifth Avenue, 
New York City I 0003 for $ 1 2. 95 and should be available through 
any good book store. It is not to be considered "hght" reading 
but should be an interesting book to young persons (and 
conceivably their older siblings and parents). 

Union Ust of Astronomy Serials 
This publication complied by Judith A Lola, librarian at 

Yerkes Observatory, is a compilation of the astronomy holdings 
of 1 4 astronomy libraries including U.S. Naval Observatory, Kitt 
Peak National Observatory, and Yerkes Observatory. Over 1800 
titles are included in this list which makes it an excellent 
bibliographicar tool for astronomers as well as librarians. 

The list is a project of the Physics-Mtronomy Mathematics 
Division of special Libraries Association and is pnced at $20.00 
prepaid (Please add $5.00 if billing ls required.) Checks should 
be made payable to. PAM DIVISION, SPECIAL LIBRARIES 
ASSOCIATION and orders sent to: 

Judith A. Lola 
Yerkes Observatory Library 
P.O. Box 258 
Williams Bay WI 53 19 1  

NOTE TO OUR READERS: 

PLEASE let us know when you move. Each change of 
address which we get through the postal service costs us $.25 
$.80 in return postage costs. Because of the high costs of 
postage, we will make the address change on our list but we 
will no longer send the current issue out to you on a straight 
third or first class mailing. This means you will miss receiving 
whatever mailing from the LPI we get from the Post Office 
with your change of address_ 

If you want to be sure that you get all of your mailings 
from the Institute promptly, be sure to send a change of address 
to: Mailist, Lunar & Planetary Institute, 3303 NASA Road One, 
Houston, TX 77058 4399. It often takes the postal service 60� 
90 days to return an item to us with the address correction. 
Do yourself and us a service. Remember the I.PI Mailing List 
when you move. Thanks. 

-ye editor 
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Memorial Reprint Available 
A reprint of the Thomas McGetchin obituary written by 

Robin Brett ts available from the Geological Society of America, 
3300 Penrose Place, Boulder CO 8030 I .  

Shuttle \1ews the Earth: 

Geology from Space 

. (: . 
The Planetary Image Center at the I.Pl announces the 

availability of an I.Pl Geological Slide Set compiled by Peter 
Francis and Pat Jones. The set includes photographs of stunning 
geological features on the Earth's surface which capture the 
attention of Shuttle astronauts, mission after mission. The 
pictures taken from orbit allow us to appreciate the beauty 
of large structures, such as meteor impact craters which can 
be observed in their entirety and in the context of their 
surroundings. It js possible to compare old volcanic structures 
with young erupting volcanoes at various locations around the 
world. Viewed from space, deserts are both foreboding and 
beautiful. Shuttle photographs reveal just how much of the 
Earth's surface is covered by vast deserts. They also illustrate 
the arid beauty of sand dune formations. 

The 40 slide set comes complete with an explanatory 
booklet containing de$Criptions of the features shown on each 
slide and is available for $ 1 5.00 U.S. Please add $5.00 for 
overseas postage. An order form is included in this BULLETIN. 

The LUNAR AND PLANETARY INFORMATION BUL

LETIN is published by the Lunar and Planetary Institute. There 
are usually three 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 20, I 986. 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 77058-4399 
Phone: 713/486-2 1 35 
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__ ......... ____________ lllliiiiiiiiiiacalenGtali 

November 13  1 5  Workshop on Apollo 1 5  Pam Jones 

December 6-7 

December 9 I 3 

1 986 

January 5•9 

January 10  

January 1 6- 18 

January 24 

February I 9 

Lunar and Planetary Institute, Houston, Texas 

Workshop on Europa, Moffett Field, califomia 

American Geophysical Union-Fall Meeting. San Francisco, 
California 

American Astronomical Sodety 
167th Meeting Houston, Texas 

Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058-4399 
Phone: 713-486 2 1 50. 

M. Ockert 
NASA Ames Research Center 
MS 245-7 
Moffett Field CA 94035 

American Geophysical Union 
2000 Florida Avenue NW 
Washington DC 20009 
Phone: 202-462-6903 

Robert Haymes 
Space Physics and Astronomy Dept. 
Rice University 
P.O. Box 1892 
Houston TX 77251 
Phone: 7 13-527 -4056 

Astronomical Observations from a Lunar Base, Houston, Jack 0. Bums 
Texas Physics and Astronomy Dept. 

Workshop on the Tectonic Evolution of Greenstone 
Belts, LPL Houston, Texas (See information elsewhere thts 
LPIB) 

URANUS FLYBY BY VOYAGER 2 

International Volcanologlcal Congress Auckland
Ham1lton•Rotorua, New Zealand. 

University of New Mexico 
800 Yale Blvd. N.E 
Albuquerque NM 87131  
Phone: 502-277-2705 

Pam Jones 
Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058-4399 
Phone: 7 13-486-2 J 50. 

Dr. J. A. Gamble 
Dept of Geology 
Victoria University of Welhngton 
Private Bag 
Wellington New Zealand. 
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February I 0- 13 

March 2-6 

MARCH 1 7-21 

May 19 23 

June I 6 

June 22 26 

June 30 July 4 

July 12- 1 7  

August 6-8 

space Adaptation symposium, 7th International Man in 
Space Symposium, Houston. Texas. 

Space Adaptation Symposium 
Office of Continuing Education 
Baylor College of Medicine 
Texas Medical Center 
Houston TX 77030 

Barbara Kamperman 
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TMS-AIME Annual Meeting "Experimental Methods for 
Microgravity Materials Sdence Research", New Orleans, 
Louisiana. 

Technical Program Coordinator-TMS 

17TH LUNAR AND PLANETARY SCIENCE 
CONFERENCE, 
Houston, Texas 

American Geophysical Union, Spring Meeting, Baltimore, 
Maryland. 

Third International Conference on Geosdence 
Information, Adelaide, South Australia. 

168th Meeting of the American Astronomical Society. 
Ames, Iowa 

Sixth International Conference on Geochronology, 
Cosmochronology and Isotope /Geology, Cambridge, 
England 

420 Commonwealth Drive Warrendale PA 
15086 
Phone: 4 1 2  776 9050. 

Pam Jones 
Lunar and Planetary Institute 
3303 NASA Road One 
Houston TX 77058-4399 
Phone: 7 1 3  486-2 1  50. 

American Geophysical Union 
2000 Florida Avenue NW 
Washington DC 20009 
Phone: 202 462-6903. 

The Secretary, Third ICGI 
Australian Mineral Foundation 
Private Bag 97 
Glenside 
South Australia 5065, Australia 

Organizing Committe 
6th International Conference 
Dept of Earth Sciences 
University of Cambridge 
Downing Street 
Cambridge CB2 3EQ, England 

98th Annual Meeting of the Astronomical society of the A s  P. 
Padftc, University of Colorado, Boulder. Boulder Meeting 

1290 24th Avenue 

Mercwy Conference, Tucson. Anzona 

San Francisco CA 94 I 22 
Phone 4 1 5  661 -8660 

Mildred S. Matthews 
Lunar and Planetary Laboratory 
University of Arizona 
Tucson AZ 85 72 I 
Phone: 602-62 I 2902 
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September 22 25 Meteorltical Society, 49th Annual Meeting. New York. 
New York 

Page 1 3  

Ma1tin Pnnz 
Dept. of Mineral sciences 
American Museum of Natural History 
New York NY I 0024 

October I 4- I 8 

October 27-3 I 

December 8- I 2 

December 1 5  19  

International Symposium: Origin and Evolution of 
Planetary and Satellite Systems. Potsdam, DDR 

20th ESLAB Symposium on the Exploration of Halleys 
Comet, Heidelberg, West Germany 

American Geophysical Union Fall meeting, San Francisco, 
California. 

Space Exploitation and Utilization, Sheraton Waikiki Hotel. 
Honolulu. Hawaii 

Phone: 2 1 2-873- 1 300 

Pro( Dr. H Stiller 
Zentralinstitut fur Astrophysik 
Potsdam, DDR 

Dr. R Reinhard 
Space Science Dept 
ESA, ESTEC 
Postbus 299 
2200 AG NoordwiJk. The Netherlands. 

American Geophysical Union 
2000 Florida Avenue NW 
Washington De 20009 
Phone: 202-462�6903 

American Astronautical Society 
62 12-B Old Keene Mill Court 
Springfield VA 22152 
Phone: 703-866-0020 

SHUTTLE VIEWS THE EARTH • SLIDE SET 

ORDER FORM 

TO: 
PLANETARY IMAGE CENTER 
3303 NASA ROAD ONE 

LUNAR & PLANETARY INSTITUTE 
HOUSTON TX 77058 4399 

Please send me __ set(s) of SHUTTLE VIEWS THE EARTH. My check or 
money order for $ 1 5.00 per set is enclosed. 

__ I have enclosed an extra $5.00 per set for foreign postage. 

Name __ ...... �-----

Address -�--



Page 14 LPIS No. 42 

Page Intentionally left blank 



LPIH No . 42 Page 1, 

LUNAR AND PLANETARY BIBLIOGRAPHY 

I tems selected f rom mater ia ls  received ot the LPI Li brary I nformation Center ,  Address of f i rst author Is  
incl uded I n  the reference . Please contact the author or your l ibrary for reorint or copy of the article . 
For l i terature searches of the on- l i ne Lunar and Planetary Blbl lograohY, ca l l  the LP! <713 )486-2191 . 

MOON < I nc l ud ing aspects of the Earth-Moon System> 
-- -- -- -- -- -- --=- ----,.-. � 
B I Hl)l:.R , A . 9 .  + UllERST , J .  ( urn1:.-11u1Ht FORSCHER 

GRUPP£, IHSl l fUT FUR H INl:.RnLUG I E ,  UNIV£kSITAT 
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EAk l H  AND PLANETARY SCIEHCl Ll:. 1 1 1:.RS VOL , 
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!<UC,l\'NSK f , ll , G ,  + WAllE , P ,  < �lLL ACRE,  L I TTLE 
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LA2  ORG > l  l HI:. l UPOGRAPHY OF l HE PHUCYLIOES 
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95,  106 10¥ < 1Yll5>  

CAHl:.kUH , A , b , W ,  < HARVARD S1111 HSOH1AH Cl:.HlER FOR 
AS [RUPHYSICS, CAHll�lDGE, Nn OJ1Jli I :  
FORHA T I  ON OF l'HE t·RELUHAR ACCRE TI  OH llISK 
ICARUS VUL , 62 ,  JI� J2J < 1Yli51 

COLLlNSON , LI , W ,  < INST , OF LUNAk AND PLANETARY 
SCJ�NCI:., SCHOOL OF PHYS!LS ,  l HI:. UH[V , ,  NEWCAS

TL[ UPON TYNE , ENGLAHLI 1 :  PRIMARY AND SECON
DARY HA�Nl f I L A t JO�� lN LUNAR NOCKS - IHPLICA
T I UNS � UR THE ANCIENT HAUNll l C  ► 1 1:.LD Of THE 
HOON 
E�RTH , HOON, AHD PLANETS VOL , J3, Jl-58 

( I YIIS)  

GLAbS , � . P .  + O ' KEEFE , J , A ,  < Dl:.P l , OF  GEOLOGY, 
UNIV,  U► OELAWnRE, NEWARK, HJ  19716  1 :  LUNAR 
SAMPLE 1 44�5: CURRl:.CTEll ANALYSIS 
SCilNU VUL , °':12Y , 1 4 1 0  < 1 Yl1S > 

HUH I , U , E .  1 C:.ENTRE FOR REHOlE Sl:.NSLNG ANll A"I 
HOSPHl:.RIL PHYSlCS GROUP, IHPElllAL COLLEGI:. OF  
SCIENCE AND TECHNULUUY , LONDON, ENGLANll > :  
SOHE LOHHENTS ON ' VARI ATIONS OF l HE EARTH'S  
AL�EDU OEDUCl:.D FRON fHI:. ASHEN L l G H f  U►  rHE 
HOON ' , BY HEINL HIL�RECHT AND GERO KUVELER 
f.AIHH ,  MOUN, MtO PLAHl:.l"S VUL , J:S, IOV- 1 1 0  
( 1 yg:, I 

KOLLERSTROH , N ,  � Pl TCH PLACE, WORPLESDON, 
SURREY , GUJ JLLI, UK 1 :  NlWTUN ' S  LUNAR HASS 
ERl::OR 

OURNAL OF THE BRIT ISH ASlRONOHl CAL ASSOCIA 
T I ON VUL , 95, 1�1 - l�J C l YIIS>  

KRUPP , E , C ,  C C;RJfFITH OBSERVATORY, JliOO EAST 
OBSERVA I UNY ROAD , LOS ANOELES, CA 90027 i :  
REACHING FOR THE RING 
GRifF I I H  OBSEkVlR VUL , 4 9 ( 3 >  2 20 < 1985 ) 

LUHHE" , K ,  • 
SERVf\TUl<Y 
HLLSINK I ,  
SOIL 

KAkl l UNl:. N , H ,  + IRVINE , W , H ,  < 08-
f\HD ASTROPHYSICS L All , ,  U N I V .  OF  

F I NLAND 1 :  kUUUHNlbS OF l HE LUNAR 

EANTH, HOON , AND PLANETS VOL , 
C 1¥1151 

JJ, IY-29 

HOO D , J ,  t HOOD , S .  EL CHI LHUH AND THE DARK 
LUNAR l:.CLIPSlb OF 1Yli2 UR JHl 2-Hl:.lHEL HYPO
THESlb RECOVERED 
GRIFFITH  OBSERVER VOL , • 9 c 2 1  2-17  ( 1 985 1 

HOORE , P ,  < FAkl HINGS, SELS E Y ,  Wl:.S1 SUSSEX ,  UK 
1 :  HOW THI:. LUNAR CRATERS Wl:.Rl:.N ' T  FU�HED 
JOURNAL OF THE llkl 1 I SH ASTRONOMICAL ASSOCIA
T I ON VUL , 9'.>, 154-156 C I YH:; I 

SCHl:.F TER, J ,  A MANNED l<ASE UN I H E  NOUN? 
POPULAR SCI ENCI:. VOL , 227 ( 1 1  56-5Y , 100 ( 1¥�5 > 

TREGO , K , D ,  < PLANllOLOGY RESEARCH I NSl , ,  PHOI:. 
N I X ,  AZ 85020 > :  lHPL il:.O  ORIGIN FOR THE 
CRArERS URCU& PATERA AND SCHJLL[k FROH rHE 
LUNAR CHANNEL �OUVARD 
EARTH, NOON , AHO PLANETS VOL 33 ,  99-102 ( 1 985 ) 

WARREN , P , H .  C IN& I ,  Ut GlOPHYSICS AHO PLAHt l A• 
RY PHYSIC:.S, UNIV.  OF LAL I FORN I A ,  LU& ANGELES, 
CA 900H I :  rHE HAt;tlA OCEAN CONCEPT AND LUNAR 
EVOLUTION 
ANIWAL REVIEWS OF EARTH AHLI PLANEYAf;Y SCIENCES 
VOL . 1 3 ,  201 2�0 ( 1 Yij5) 

IIOL BARSH T , 11. L , t LOCKHl:.Alo , G , R ,  DUK"E UNIV , , 
l•URHAH , 
ILLUbION: 
APPL HO 
C I  YtlS I 

NURl"H 
A NEW 

OP I !LS  

LAkULLNA 27706 , :  
PERSPEC'I I VE 
VOL . :.14.  11144- 18 4 7 ,  

PL"11ETS <Artic l es about ir.ore than one body) 

HOON 

1852 

ARt;HAVAH I , H , R ,  + RUSSELL , L , T ,  • LUHHANN, J , 0 ,  
t ELPH I C , R , L . < OlPl , OF EAl<TH ANO SPACE 
SCIENCES, UNIV ,  OF CAL IFORN I A ,  LOS ANGELES,  
CA 90024 > :  ( N rl:.RPLANEfnkY HnUNE T I C  F I ELD lN
HANClHEN l S  IN  THE SOLAR W I N O :  STATIST ICAL 
PROP[RHtS Al 1 AU 
ICARUS VOL , 62 , 230-243 ( 1 9851  

BOSS , A , P ,  + M l lUNO , H ,  < OlP I .  OF TERRESfRIAL 
HAGNETISH,  CARNEGIE INSl l TU T l OH OF WASHINGTON, 
52�1 BRUAO llkANCH RUAO, N.w . •  wnsHINGTON, DC 
200 15  ) :  DYNAMIC F I SSION INSTAB I L l l Y  Of D I S
S I PA T I VE PRUI UPLANETS 
ICARUS VOL , 63, 1 34-152 < 1 985>  

BROWN , k . H .  + CRUIKSHANK , ll , P ,  < JE f PROPULS ION 
LAll . ,  CAL I FORNIA  INST , OF lECH , ,  PA&AOENA, CA 
9 1 1 09 > : l"Ht HllUN& UF URANUS, HEP rUNl AND 
PLUTO 
SCIENT IFI C AHERILAH VOL . 253( 1 1  38-47 ( 1 9851  

BURSA , H ,  • blNn , z .  ( AS rRUNUHICAL INST , ,  CZE
CHOSLOVAK ACAOEHY OF SLllNCI:.&, PRAGUE , LZE
CHUSLOVnK" I A  1 :  DYNnHIL AND FIGUll[ PARAHlTlRS 
OF VENUS AND HARS 
ADVANCCS I N  SPACE RESEARCH VOL .  5 1 8 1  43-46 
( I '>'115 > 

LALLAGHO , L ,  • FOT I , G .  t TURR I S l , L ,  + STRAZ-
ZOLLA , G ,  ( IST l fU I U  OlPARTHl:.NTALE D I  F I SICA , 
CORSO I TA L I A  5'l ,  I 95100 CATANIA ,  l l AL Y  1 :  
FLUFFY LA�tRS 0 6 1 AINED HY ION BOHBARDHENr OF 
FROZEN HETHANEl EXPER IHEN l S  AND APPLICATIONS 
TO SAfUllNIAN AND URAHlnN snTlLL I I ES 
ICARUS VOL , 6..1, ..11 -38 < 1 985 > 

CHALMl:.RS , A .  U N I VlRS l r( u� SYDNEY, SYDNEY, 
AUSTRAL I A  ) : t;AL ILEO'S llllSCOPIC OBSERVA-
T I ONS 0� VENUS ANO HARS 
l<R l l l SH JOU�NAL OF PHI LOSOPHY AHLI SCIENCE VOL , 
36,  1 7 5- IVl  < I YHS> 

,o»B�JNCK , W . L ,  < CAPE T OWN,  SOUTH AFRICA 1 :  
PHU I OHE rRY : A HE fHOO ► OR lXTRnSOLAR PLANET 
DEJ ECT I ON 
JOURNAL OF THE BRITI SH INT ERPLANETARY SOLIETY , 
SPACE CHRONl CLE VOL , 38, J7Y J80 C 1 Y85 1 
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DIIV I ES , G , F ,  C RESEARCH SCHOUL Uf EARTH SCI  
ENCEB,  AUS I RALIAN NAl lUNAL UNIVlRS I T Y ,  P , O ,  
BOX 4 ,  CAN�ERRA, ACl 2600, AUSTRAL I A  > :  HEAT 
DE�Obl T I UN ANU RETENTION IN A SOL I D PLANET 
GROWING BY lHPACTS 
ICARUS VUl , 63, 45-611 ( 11185) 

�OLLfUS , A ,  ( OBSERVATO I RE DE PARib , 92195 MEU
DON , f RANCl 1 :  PHO fUPULARIHETRIC SENbIN6 OF 
PLANETARY SURFACES 
ADVANCES I N  SPALE RESEARLH VOl , 5 < 8 )  47-58 

< I \lt35 > 

F(RR I S , J , P ,  
RENBB!cL/\ER 
12180-3590 
F'HOl OLYSIS 
SATURN 
ICARUS VOL , 

+ KHWAJA , H ,  DEPT, UF CHlMI STRY , 
PULY TlCHNlL  INb f . , TROY,  NY 

> :  L A�URATORY bIMULATIONS OF PH3 
I N  THE ATMOSPHERES Uf JUP I TER AND 

62,  41 5-424 ( 1 98 5 )  

FLORENSKI V , K , P ,  + NIKULAYlVA , U , V , ( VERNADSK l Y  
I NST I TUTE O F  GEOCHEMISTRY AND ANALYTICAL CHEM
ISTRY,  �C/\DEMY UF S C I ENCES UF I HE USSR, MOS 
COW, USSR 1 :  VOLATILES AND PLANETARY CONTI 
NEN fAl;. MATERIAL 
GEOCHEM I STRY INTERNA1 I UNAL VUL,  ?2 < 2 )  8 5·98 
( 1 985) 

GRIVNEV , E , M ,  < I NS TI TUTE OF ASTROPHYSICS ,  TAO
ZHIK ALAUEMY U� SCIENCES,  OUSHAN8l, UStiR > :  
DENS I T Y-WAVE INTERPRETTION OF THE MARS 7 AND 
VENERA \I IN fERS ltLLER-GAS VELOCI IY MlASURE 
11EN1 S 
SOV IET  ASTRONOMY LETTERS VOL , 
( IVllSI 

10 ,  382 383 

HARTMANN , W , K ,  < PLANETARY S C I ENCE I NS1 , ,  2030 
EAS I SPEEPWAY, SUITE � 0 1 ,  TUCSON, Al 8571\1 1 :  
IMPACT EXPERIMENTS: 1 ,  EJlCl A VELOCITY U I S  
TRINUTI ONS ANO RELATED RESULTS FRUM REGOL I T H  
TARGETS 
I CARUS VOL , 63, 69-Y8 < 1 985)  

HUNT o !i , E .  C LEN fRE FUR RlMUlE SlNS ING AN(• AT
MOHPHlR I C  PHYSICS GROUP, I MPERIAL COLLEGE,  
l ONOON , ENGLAND ) :  EXPLUR A r IUN OF  PLANlTARY 
ATHOSPHERES:  CURREN1 KNOWLEDGE , FUTURE U�POR• 
TUN l fllS A�� fHl PU&bINLE RULE 0� EUROPE 
JO�RNAL OF THE B R I T I SH I Nl lRPLANETARY SOC IETY  
VOL , J S ,  21 7-221 ( 1 985> 

kHARtN, A , S ,  � M INYAILO , N , F ,  + SAFRUNOV , YU , I ,  
< CENrRAL ASTRUNU111LAL OBSlRVArUNY, UKR A I N I AN 
AtAOEMY OF SCIENCES, GOLOSlEVO, K I EV OBLA6 T ' ,  
UStiR J :  fHE EQUINOX CURRt L I I ON ,  8ASt0 UN CUR
RENl OBSERVATIONS OF THE SUN,  VENUS AND HARS 
SOVlfT A S I RUNOMY L E f l tRS UOL , 1 0 ,  J92-J94 
( 1 985 ) 

�LASS , P , J ,  CONMISblON CONSIDERS JOJNT HARS EX 
PLORATlON, LUNAR �ASl OPTIONS 
AVIAT I ON WEEK ANU SPACE TECHNOLOGY VOL , 
12J < 4 )  47 41l ( lYllj l 

KONl•RAfYEV , K , YA ,  t MOSKALENKO , N , l .  < THl U\>SR 
ACADEMY OF SLI ENClS 1 11s r .  FUR L AKE RESEARCH, 
LeN INGRAD, USSR ) :  l HE ATHOSPHCRIC  GREENHOUSE 
EFFECT ANU CL I M A l l S  ON VAR I OUS PLANETS 
ADVANCES IN SPACE RESEARCH VOL , � < B >  37-40 

( 1 Yll'5 l 

KWOK , J , H ,  + NALOZY , P , l ,  < JET PROPULSION LAB , ,  
CAL IFORN I A  I NST , OF l t CH , ,  PASAOENA, CA 11 1 109 
) :  PERIODIC ORBI T S UF THE GENERAL l HREE BODY 
FRU�Ll11 F OR IHl SUN-JUPITER-bArURN SYSTEM 
CELEST IAL HECHANI CS VOL , 35, 289-303 ( lYll� ) 
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HAYR , H , G ,  + HARR I S , ! , t HARTLE , R , E ,  t SCHAT
TEN , K . H ,  1 TAYLOR , H , A , , J R ,  + CHAN , K , L ,  + 
STEVlHb•RAYBUNN , D , N ,  ( NASA/GODDARD tiPACE 
FL IGHT CENl ER,  GREENBELT , Hl• iOt7I > :  
CONJELfURl ON SUPlRRU1A I IUN  I N  PLANETARY AT
MOSPHERE S :  A D I F F US I ON HUUEL WITH H I X I NG 
LENO T H  rHEURY 
ADVANLES IN SPACE RESEARCH VOL , 5 ( 9 1  63-68 
< 111�5)  

HELOSH , H , J ,  LUNAR ANO PLANETARY LAB , ,  SPACE 
S C I EN�lS .BUILOINU,  UNIV , 0� ARILONA, TUCSON, 
AZ 8Z/21 ) :  I HPACT CRATERING HECHA N I C S :  
RELAT I ONSHIP  BETWlEN THE SHOCK WAVE A N D  EXCA
VATION FLOW 
ICARUS VOL , 62, 339- 343 ( 1 985)  

M I AN , l , U ,  ( DlPl , UF EARTH SC IENCES , 
OUA I D  1 -AZAM UNIV , ,  ISLAMABAD, PAKISTAN l :  A 
CRllIOUE OF RAMSlY " S PHASE- TRANS I T ION HYPO
THESIS ON GROUNDS OF COMPARATI VE PLANETOLOGY 
EAR I H ,  MUON, AND PLANl l &  VOL , 33, 105-107 
( 1 ',185) 

HILAN l , A ,  + NOB I L J , A , H ,  DI PAkT I MENTO DI MA-
TEMAT ICA , UNIVERS l fA 01 P I SA ,  I T AL I A  > :  
RESONANT STRUCTURE OF THE OUTER SOLAK SYSTEM 
CELtS r l AL MlLHANICS �UL . J�, 269-287 < 1 985)  

M I NK , D , J ,  t KLEMOL A , A ,  < DEPl , UF  EARTH , AT
MOSPHl R I L ,  /\ND PLANETARY SCIENCES, M l f ,  CAM
BRI DGE, HA Ol139 ) :  PRED ICTED OCCULTAllONS BY 
URANUS, NlPTUNl, AND PLUIO: 1 Y85- 1990 
ASTRONOMICAL JOURNAL VOL , 90, 1894-1899 

( I llllS ) 

HIZUIW , H ,  + BOSS , A , P ,  < DEPl , UF TERRESTRIAL 
11AGNE T I S H ,  CARNEUIE INSl l rUT IUN OF WASHINGTON,  
5241  BROAD BRANCH ROAD , N , W , ,  WASHINGTON, DC 
?0015  ) :  T I DAL D I SRUPTION OF D I S S I PATIVE 
PLANEH.Sl11ALS 
ICARUS VOL . 63, 109-133 < 19851  

MOHL AHANN , O ,  < INSTi fUl fUR KOBMOSFORSCHUNG DER 
AOW , BERL I N ,  DOR ) :  ORIGIN  AND EARLY EVOLU 
T I UN OF THE PLANEfARY SY&fEM 
EARTH, HOON , AND PLANETS VOL , J3,  101 -214  
l 1118S l 

NOSELEY , H ,  + CONRAl H , B ,  I �ILVERBERG , R , F ,  
NAS/\/UUODARD SPACl � L IGHT CENrER,  llREENBlL T ,  
HD �0771 > :  ATMOSPHER I C  TEHPERAlURE PROFILES 
OF URANUS AND NlPIUNE 
THE ASTROPHYSI CAL JOURNAL VOL, 292, Lll3-Lll6 
< l 1111S l 

NEF"F" , J , S ,  t 
BERGS fR/\LH, J .  I , 
lRONOMY, UNI V ,  
> :  l'lllLOHETRIC 
NEPTUNE 

ELLIS , T , A , + APT , J ,  + 
DEPT,  0� PHYS ICS ANO AS

OF IOWA,  IOWA C I T Y ,  l/\ 52242 
ALBEDOS OF f I TAN,  URANUS, AND 

ll;ARUS VOL , 6�,  ( 1985 ) 

NEUKUH, U , , DFVLR, f URSCHUNUSllNfRUM OBlRPFAF
FENHUFEN, INSTITUT FUR O� fUELEKTKONI K ,  A�TEIL
UNG PLANETARE ERKUNDUNG, 8031 WESSLING, FRO > :  
CRAllRING KELORUS OF fHE SATELL I TlS OF JUPITER 
AN{t SATURN 
ADVANCES IN SPALE RESEA�CH VOL , � ( 8 )  1 0 7 - 1 1 6  
C 1985)  

NO AUlHOR C I T ED < LUNAR ANO PLANETARY I NST , ,  
J30J NASA ROAD 1 ,  HOUSfON, TX 77058 > :  
I ERRESTRIAL PLANl l S :  COMPARAT IVE  PLANETOLUUY 
LP !  CP-!,6:., , JUNE. J• 1Y8� . f'P ,  ;,!J ( 1 \185 ) 
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O ' KEEFE , J , D ,  t AHREHS , T , J ,  SEISMOLOGICAL 
LAB , ,  CALIFOhHIA INS T ,  OF rECH , ,  PASADENA, CA 
91 125 > :  INPACl AND EXPLOSION CRAlEk EJECTA, 
FRAGHlNT S I Z l ,  AND VELOC I T Y  
ICARUS VOL , 62 ,  3iB 3 3 8  ( 1 985 ) 

RINNERT , K ,  < MAX-PLAHCK- IHSTITUT FUR AERONOH I E ,  
KATLENBURG-LINDAU, FRG > :  L I UHTNINU O N  OTHER 
PLANETS 
JOU�NAL OF GEOPHYSICAL RESEARCH VOL,  90 ,  
6225-6237 ( 1 985 ) 

RUNCURN , S , K ,  
NEWCASTLE 
71W, UK > :  

( SCHOOL OF  PHYSI CS,  UNI V ,  OF 
UPON rYNE, NlWCASTLE UPON TYNE , NE1  

THE  SOLAR SYSTEH lH MODERN ASTRON-
OHY 
ROYAL ASTRONOMI CAL SOC IETY  
VOL, ;u., 1 3 /-146  l l</85>  

UUARTERLY JOURNAL 

SCHULTZ , P , H ,  t GAULT , O , E ,  ( LUNAR AHO PI AWETA
RY INST , ,  JJOJ NASA ROAD 1 ,  HOUSTON, TJ 77058 
> :  CLUSTERED IMPACTS: EXPERIMENTS AND IHPLI
CAT ! OHS 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 90,  
370l -J7J2 C l </85 1 

SHARPTON, V , L ,  t HEALl o J , W ,  ( DEP T ,  OF GEOLOC; J 
CAL SCIENClS, BROWN UNIV , ,  PROVIDENCE, R I  
029 1 2  > :  ANALYSIS O F  REGIONAL SLOPE CHARAC
TERISTICS ON VlNUS AND EARTH 
JOURNAL OF GEOPHYSICAL RESEARCH VOL , 90 ,  
37ll-3740 < 1 985 > 

SLAV l N , J , A ,  f SHI TH , E , J ,  t SPREJTER , J , R ,  f 
STAHARA , S , S ,  ( Jll PROPULSION LAS , ,  CALIFOR
NIA INST ,  OF TECH , ,  PASADENA, CA 9 1 109 ) :  
SOLAR WIND FLOW A�OUT THE OUTER PLANETS: GAS 
DYNAMIC  MODELING OF I HE JUPITER AND SATURN BOW 
SHOCKS 
JOURNAL OF GEOPHYSICAL kESEARCH VOL , 
6275-6286 ( 1985 ) 

90 ,  

TAKASHI HA , T ,  ( METEOROLOGICAL RESEARCH INST , ,  
TSUKUBA, IBARAK I ,  JAPAN l l  POLAR I ZA T I ON EF
FECJ ON RAO IATIVE fRANSFER IN PLANETARY COHPO
SITE ATMOSPHERES WITH  INTERACT ING INl ERFACE 
EARTH, HOON, AND PLANE rs VOL , 33, 59-97 
( 1 985 l 

TOZER , n . c .  ( UNIVERSITY  OF NEWCASTLE UPON TYHl, 
NEWCASTLE UPON fYNl,  ENULANO l :  HEAT TRANSFER 
AND PLANETARY EVOLUTION 
GEOPHYSICAL SURVlYS VOL , I, 213-216  ( 1 985 >  

ZIGLINA , J , N ,  ( INSTITUTE OF  EARTH PHYSI C S ,  USSR 
ACADEMY OF SCIENCES, USSR > :  ECCENTRI CITIES  
AND INCLINATIONS OF  THl  ORNlTS OF GROWING 
PLANETS 
SOVIET  ASTRONOHY VOL , 29 , 81 -87 C 1 985 > 

JUPITER 

ALY , J , J ,  < SERVICE D ' ASTRDPHYSIQUE - CEN SACLAY 
9 1 1 9 1  GI F-SUR-YVETTE CEDEX, FRANCE l l  OPENING 
OF THE HAGN E r I C  FIELD L I NES IN  A FAST ROTAT I NG 
MAGNETOSPHERE, W I TH AN APPL ICAT I ON TO JUPITER 
IN: UNSTABLl CURRENT SYSTEMS ANO PLASMA IN
STABI L I TIES  I N  ASTROPHYSICS,  1985 PP , 2 1 7-220 
( 19851  

AUBIER , M , G ,  t GENOVA , F ,  < DASOP, UA  CHRS 324,  
OBSERVATOIRE DE  PARI S ,  SECTION DE HEUDDN, 
F 92195 HEUOUN PRINCIPAL CEDEX , FRANCE l l  A 
CATALOGUE OF THE HlGH FREDUENCY L I H I T  OF THE 
JOVIAN DECAHETER EMISSION OBSERVED BY VOYAGER 
ASl RONOHY ANO ASTROPHYS I C S ,  SUPPLEMENT SEkIES 
VOL , 6 1 ,  J41 -351 ( 1 9851 

0aoe l7 

BURNS , J , A ,  t �'-HAFFER, L , E ,  t OREEHBERG , R , J, t 
SHOWAL I ER , H , R ,  C CORNELL UNIV , ,  I THACA• NY 
1 48�3 l :  LORENTZ RESONANCES AND THE STRUCTURE 
OF THE JOVIAN R ING 
NATURE VOL , 316, 1 1 5 - 1 1 9  ( 1 985► 

'ALVER T , W ,  OEPT,  OF PHYSICS AND ASTRONOMY, 
UNIV,  OF IOWA , I �WA C I T Y ,  IA 52242 ) l  
AFFI RHATl ON OF TRIGGERED JOVIAN RADIO ENIS  
Sl ONS AND THE IR  ATTRIBUTION TO  COROTATINb 
RA[ I O  LASERS 
GEOPHYSICAL RESEARCH LETTERS VOL , 
< 1 985 > 

1 2 ,  625 ol6 

DESCH ■ H , D , t KAISER , H , L .  C LAB,  f OR EXl RATER 
RES rR£AL PHYSIC&,  GODDARD SPACE FLIGHT CEHflR ,  
GREENBELT,  H O  20/71 > :  GEOPHYSICAL RESEARCH 
LETTEf;S 
VOL , 12 ,  621-624 ( 1 985 > 

DROSSAR f , P ,  + LACY , J ,  + SERABY N , E ,  f 
l'OKUNAG A , A ,  t �EZARD , B ,  t ENCRENAl , L  < UB
SERVATUIRE DE PARIS,  SECTION DE MEUDON, 
F-92190 HEUDOH, FRANCE l :  DETECTION OF 
1JC12CH2 ON JUPl fER AT 13 Hl�RONS 
ASTRONOMY AND AST�OPHYSICS VOL , 1 4 9 ,  I 1 0�l 1 2  
( 1 985)  

EBERHART, J , JUP [TER'S  OOSSAHER RINOl  A klFI NED 
LOOK 
SCI ENCE NEWS VOL ,  128,  135 ( 1 985 ) 

GOERTZ , C , K ,  t BAKER ■ D , N , ( DEP r ,  OF PHYS ICS 
AND ASfRONOHY, UNIV , OF IOWA, IOWA C l l Y ,  IA 
52l42 > l  POL AR CAP PHUTO IONIZATION AND THE 
TEN-HOUR C\ OCK AT JUPITER 
�OURNAL OF GEOPHYSICAL RESEARCH VOL , 90 ,  
6304-6J10 ( 1 98� ) 

( D I V ,  OF EARTH AND PLANETARY 
JEr PROPULSION LAB , ,  PASADENA, CA 

PLANETARY ANO SPACE SCIENCE 

tlAXWORTHY , T ,  
SCIENCES, 
9 1 109  ) l 
VOL , 9 ,  987-991 C 1985 1 

HOSES, S , L ,  t CORON I T I , F , V ,  t KENNEL , C , f , t 
SCARF , r , L ,  ( TRW &PACl AHO TECHNOLOUY GROUP, 
REDONDO BEACH, CA 90278 > :  ESTIMATION AND 
COMPARISON OF QUASILINEAR ELECTRON HEATINO I N  
THE SHOCK fUOf  A f  JUP ITtR AHO lARTH 
GEOPHYSICAL RESEARCH LtTl ERS VOL , 1 2 ,  609-612 
( 1 985)  

OY A , H ,  t AOYAHA , T .  ( GEOPH·rstCAL l NSl , ,  TUHO!(U 
U�I V , , SENDA I ,  JAPAN 1 :  THEORETI CAL STUDY Oh 
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DISC 
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SANCHEZ LAVEG A , A ,  f ROl1R I G O , R ,  ( INSTil UTD DE 
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GRANADA, SPA IN  > l  GROUNU �ASEO OBSERVAT ION$ 
OF SYNOPTIC  LLOUD SYSTtHS IN SOUTHERN EUUATO
R I AL TO TEHPERATE LATI TUDES OF JUP I TlR FROh 
�97S TO 1983 
ASTROHOH Y  AND ASTROPHYSILS VOL , 1 4 8 ,  67 78 
C I  9115 ) 

SHOWALTER , H , R ,  t BURNS, J , A ,  t LUZZI , J , N ,  + 
POLLACK , J , B ,  CENTER fOR RADIOPHYSICS AMP 
SPACE RESEARtH, CORNEkL UN I V , ,  I THACA, �y 
1 4853 ) :  DISLOVEkY Uf J�P I TtR ' i ' GO&SAHER ' 
RING 
NATURE VOL , 3 1 6 ,  526 528 ( 1 985 ) 

WALKE R , R , .J, , t RUSSELL , L , l ,  C INST , OF GEOPHY
SILb ANO PLANlfARY PHYS ICS,  UN I V ,  Or CAL I F UR 
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The Lunar and Planeta:ry Institute 
announces the forthcoming publication of 

LUNAR BASES & SPACE ACTMTIES OF THE 
2 1  ST CENTURY 

edited by W. w. Mendell 
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Reserve your copy now of LUNAR BASES 6i SPACE ACTIVITIES OF THE 21ST 

CENTURY at the special prepubllcadon price of $1 6.00. This volume offers a timely 
and informative look at various technical and societal aspects of lunar base development, 
and examines long-range ideas for space exploration and utilization. Eighty contributions 
are included (totaling over 500 pages) from researchers in such diverse fields as physics, 
law, civil engineering, history, astronomy, medicine, geology, and economics. Chapter 
headings include the following: 

• Lunar Base Concepts • Lunar Materials & Processes • Space 
Transportation Issues • Life Support & Health Maintenance • Lunar Science 

• Societal Issues • Science on the Moon • Mars • Lunar Construction 
• A Vision of Lunar Settlement • Lunar Oxygen: A First Step in 

Industrialization 

To order, complete and return the form below by December 3 1 ,  1985. 
ONLY PREPAID ORDERS WILL BE ACCEPTED 

This offer includes shipping via book rate postage to U.S. addresses, and surface 
rate to overseas destinations. For airmail service to addresses outside the U.S., 
include an extra $ 1 5.00 with your order. Books will be shipped in January. 

THIS SPECIAL OFFER EXPIRES DECEMBER 31,  1 985 

TO: 
PUBLICATIONS OFFICE 
3303 NASA ROAD ONE 

LUNAR & PLANETARY INSTITUTE 
HOUSTON TX 77058-4399 

Please send me -- copy(ies) of LUNAR BASES & SPACE ACTIVITIES OF THE 
2 1  ST CENTURY My check or money order for $1 6.00 per book is enclosed. 

__ I have enclosed an extra $1 5.00 for foreign airmail postage. 
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XV I I th LUNAR AND PLANETARY 

S C I ENCE CONFERENCE 

ATTENDEES 

There was on e r ror  i n  the 2d announcement of the 

xv I I th LPSC I 

The cor rect rate fo r the 

H) LTON HOTEL i s  $76 , 00 + 10% tax 

T h e  $ 6 6 . 0 0 r a t e  q u o t e d  i n  t h e  s e c o n d  a n n o u n ceme n t  

i s  i n c o r re c t .  

P l ease i denti fy yoursel f as a LUNAR AND PLANETARY SC I ENCE 
CONFERENCE ATTENDEE to get the $76 . 00 rate. 

We regret any i nconvenience thi s error may have caused.  
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