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20th Lunar and Planetary Science.Conference 

A 101:tl ol 729 ,cicntists from 15 
counlric� attended the 20th I unar and 
Planetary Si.:icncc Conference in Hous1on. 
March IJ 17. Confcrcm:c -.pon,or, were 
the I unar and Pl,inetary ln,titutc. '\;,\S,\ 
Johnson Sp,,cc Ccnlcr. American 

Association or Petroleum Cicolog1,h. 
American Geophysical Union. Dil'iMon lor 
Planetary Sciences of the Amencan 
Astronomical Sociely. Geological Sorn:ly 
of America. lmcrnational Union of 
Geological Science�. and Meteoritic.ii 
Socic1y. 

·1 he conlcrcncc program ,, as prepared 
on lhe ha�is ol 678 suhmitlcd ahstracls. 
Chairmen of the confereni.:e were Da, id C. 
Black. Lunar and l'l.111e1ary lnstilute. and 
Michael B. Duke. 'IAS/\ Johnson Space 
Center. Topic� included in 1he program 
were rcmole �ensing., okan,,m. and 
geology of \1ar�: ordinar) chondrites. 
carhonaceou� chondrile.,. and chondrulcs: 
c.:o�mic du,L ,hock meta mm phism and 
terrestrial craters: planetary dlfkren1iation-. 
interstellar g1 a1ns .u1d d u,1. Bholgh,111 and 
angri1c c.:onso1tia: lunar geology: 
gcoph)sic, and gcolog, ol Venus: co,mic 
ra)�: and .1�11:roids /\ puhlic.: ses,wn 
cntlllcd OpfWl'ltmitit·.1 i11 Solar Sn11·m 
l:"1p/om1io11 ,, .1� held I uc�d.1� C\ en111g al 
lhc JSC Building 2 /\11di1onum. ,\ drawing 
11a� held al lhc end of lhe \\eel.. 10 a11,ml 
llircc lud"· attendee� 11i1h a , car\ 
,uh,cripti.",n 10 1ftr <'< .\j111n,/S111itli.w11imt 
111ag.111nc. l"hc ,,inners , 1c1c \adi1w 
Barlow. l.una1 and l'lanctan I 11s1 ii utc; 
l·rcd lkckn. llou,ton. Te.,as .• 111d Randy 
Ca,,ingham .. kt l'ropuhion I .1ho1 atory 

·1 his �car's L'OllfL'IClll"l' ,1a, .1 ,pcci.il Olll'. 
.1� 11 commcmor.itcd the 20th .1111111al 
gathering ,111cc 1hc fir,t s:1mpks \\Cll' 
rclurncd from 1hc :\polio mi,,ion,. In 
cckhra1ion of 1l11s a1111i1n,.u1. 1hc1,.: \la, a 
,pcc1al ,cs,ion held nn \\'cd nc,da� 
ahL'I noon lo c.\,1111inc ,omL· ol I he ma_ or 
,cicnt if1c a,pceh nl h111.tr ,c,�·nec. 1 n, i1cd 
'Jll'.ih·rs w,·r,· (ico1�,· \\ \\\•1hc•1 ii!. 

- -
- --

., 

David C. Black and Michael B. Duke, Co-chairmen ol the 20th LPSC 

Carnegie Institution of Washington; 
(ircmillc Turner. llni1·ersit} of 
Manchc,ter: (iraham Ryder. I unar and 
l'lanc1ar) lnslitute: Paul D. Spudi�. U.S. 
(icolog1cal �ur, e}: and Johannes Geiss. 
IJ111\cr,11) ol Bern. I he focus of thi, 
n:tro,pcCtl\ e w,ts 10 determine ,, hat 
an,wcr, we lu11c gained 10 qucs1io11., th,ll 
c:--1,tcd al the hcginmng of the J\pollo 
progr.1111. 10 ,cc ,,hat con11n11ing or ne,, 
que,11011, remain a� dialknges lnr futurc 
gcnl'r.tlwn,. and to c-.;aminc hm, n:,ulh 
lrom the ,nenlitic stud, of the .\10011 
rclato: to the bro,1lkr ,in:a of pl.1nctar) 
,c1c11ce 

I oll1l\\1ng th,s ,pcci;tl ,0:,,1011. an 
a11m1 crsar� banquet ,ll the ne,1 Soulh 
Shor,: lla1 hou1 (. onfc1c11cc Ccntt:r 
prm 1dcd holh I I''->( attl'lldec, and 1111 lll'd 
\po lo 1,·.1111 gue,ts ,l ch.inn· to llll'l'I and 
rL'lll uisn: I he spc,1h·1 ,,a, C,corµc 
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Mueller, who was the Associate 
Administrator for Manned Space Flight at 
NASA Headquarters during the Apollo 
era. Mueller's talk was preceded by 
remarks by Paul Coleman, President of the 
Universities Space Research Association, 
and James Head of Brown University, 
Aaron Cohen, on behalf of NASA, then 
presented David Black and Michael Duke 
with a special plaque commemorating the 
achievements of the scientists and 
engineers of the Apollo program that 
initiated 20 years of scientific discovery 
and enabled a new vision of the Moon. 
The concept for the plaque's design was 
created by Shirley Brune, a graphic art1sl 
at the LPL The plaque will be placed in 
the new JSC Visitor's Center and a 
duplicate has been placed in the lobby of 
the LPL 

The 20 years of scientific study since the 
first samples were returned have yielded 
invaluable information about the Moon 
and, as a result, our entire solar system. 
We hope that the next 20 years will 
continue this legacy. A special plenary session reviewed the scientific aspects of lunar science. 

Paul Spudis addresses cratering history ol lhe Moon. 

Origin of the solar system issues gel the attention of D. Black and G. 
Wetherill. 
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New F!ublications 
I 

from GPO 
Several publications pertinent to space 

science have recently been published by the 
U.S. Government Printing Office. They 
may be obtained from the GPO 
Bookstores (located in several major cities 
across the United States; check your phone 
book for local listings). They may also be 
ordered from the Superintendent of 
Documents, Washington, DC 20402 9325 
by sending prepayment or charging to Visa 
or Mastercard. 

Sapping Features of 
the Colorado Plateau 
116 pp .. 1988. Order No. S N 035 000 
01027 3 $6.00 

This volume presents papers that 
examine the role of groundwater sapping 
in producing valley networks on Mars and 
in analogous terrestrial environments. The 
studies incorporate a variety of methods, 
including interpretation of Mars images, 
field investigations of terrestrial valley 
systems originating from groundwater 
sapping, experimental ·development of 
sapping valleys, and theoretical models of 
sapping processes. 

Spinoff 1988 

148 pp., 1988. Order No. S/N 033-000-
01031 ! $9.00 

This publication is intended to heighten 
awareness among potential users of the 
technology available for transfer and the 
economic and social benefit that might be 
realized by secondary applications. 
SPINOFF 1988 is organized in three 
sections: Section I outlines NASA's 
mainline effort, the major programs that 
generate new technology and therefore 
replenish and expand the bank of 
knowledge available for transfer. Section 
2, the main feature of this volume, 
contains a representative sampling of 
spinoff products that resulted from 
secondary application of technology 
originally developed to meet mainline 
goals. Section 3 describes the various 
mechanisms NASA employs to stimulate 
technology transfer and lists, in an 
appendix, contact sources for further 
information about the Technology 
Utilization Program. 

4 

l 

blications 
Space Shuttle - The 
Journey Continues 

24 pp. (color illustrations), 1988. Order 
No. s,N 033 000 0102605 $4.00 
This beautifully illustrated large format 
booklet describes the rationale for the 
space shuttle project in particular and the 
U.S. space progr.irn in general. Besides 
outlining the history of shuttle flight, it 
also documents the work of other 
countries with man 111�space programs. 
This is an excellent public,llion for the 

:::,:aterials from� 
j 

Astronomical Society 
of. the Pacific 

The A.S.P. is an international scic1\lific 
and educational organization founded 111 
1889 that serves as a bridge between 
astronomers and the public. They have 
produced a number of publications in 
various media. Any of their products can 
be ordered from A.S.P .. 390 Ashton 
Avenue, San Francisco. CA 94112. 
California residents please add sales tax to 
pnces. 

-
Teachers Take Note 

The publishers of A.wrmwm_r maga1inc 
have launched a new monthly supplc-
men1 to support and sirengthcn the 
growi11g interest in aslronomy and space 
!Kience education. Lnlitled Asmmomr 
Ed11«11or, 1hc magazine will be published 
nine times a year and will be distributed 
with Astrmw111y. lt will fealUre latest 
world news about <1s1 ronomy educat ,on 
and educators; a lesson plan comple1c 
wilh teacher·s guide and classroom 
activities; and information abou1 nev. 
resources in 1he field. Currem subscribers 
to Aslrmwm_r can pay only $1.00 per 
is�ue additional to receive As1ro1101m· 
l:d11rn10r for the term of tl1eir sub• 
scription. For new subscribers the cos1 of 
A.,·rr(mmm· and A.wronomr Eduauor 1� 
$29.95. Foreign su6'scription price is 
$38.95. Send subscripllon reques1s to 
Kalmbach Publishing Co .. 1027 :-.:. 
Seventh St., Milwaukee, WI 53233-9972, 
Questions! Call 414 272 2060. 

--

Heavens on Tape 

- -
-

I wo c,1sset1e tapes. booklets and maps. 
$19.95. Request I ape NOA I 

"Tape� of the Night Sky" features 
guided tours ol the heavens for each of the 
four season�. !'ach half hoor tour features 
basic. e,1w to follow instructions. tog�thcr 
with intc,:c�ting information about the 
astrono•n�· and mythology of the objects to 
be identified. By relying on the hrightcst 
stars a� guideposts. �targa,ers of all age\ 
can get to know the sky quickly and 
enjoyably. The tapes arc accompnnicd hy a 
booklet with the full script. lour spcciall} 
designed -.tar maps. and a heginning 
obscncr's 1eading lbt 

Videotape of Voyager 
• Uranus Discoveries 

VHS format ,-ideotape. booklet: $34.95. 
Request Untnll\ tape 

/\ videotape \lwwing the many 
discoveries about the planet Uranus. its 
satellites. and its ring system during the 
Voyager llyhy in 1986 has been produced 
by N AS/\ and narrated by planetary 
sciemist Dr. /\lbcn Hibbs. The JO minute 
tape includes some excellent animation. 
great images. and fine analogies for 
explaining what the mission revealed. 
Several mission leaders are interviewed 
about our improved understanding of the 
giant planet that "orbits on its .. ide." the 
many thin dark rings that girdk the planet, 
and the wide var;ety of moons that 
accompany it. As a bonus. the tape 
includes two versions of "Miranda; The 
Movie." the fascinating computer­
animated tour of the Uran us satellite that 
has some of the most bizarre and punling 
terrain in the solar system. The booklet 
includes a good nontechnical reading list 
about Uranus. 

Astronomy Audiotapes 

A new series of audiotapes on 
astronomical topics is available. The tapes, 
designed for listeners without significant 
science background, include: "Discovery of 
Pulsars" features interviews with the 
discoverers: excerpts from "Coming of Age 
in the Milky Way" {read by author 
Timothy Ferris) describes the history of 
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a\lronmmc,il di,co\cry: "Brief H istory of 
l" i me" prc�enls the  lull  lext of the he,1 , --

�cl11ng hool. h) Stephen H,rnking. 1 1  
in t roduce\ hlad hole, ,ltld the hig hang. 

.. 
Meetings 

--

I o  receive t he Society\ catalog of 
audiotape, ;rnd othe1  astmnllmy materials. 
send two rir\t-da\s ,t ,ullp\ to  the /\.S.I' .  
/\udio Cat.dog l kpanmcnt. 

Keeping Up 
. With Mars 

l!n1velt lncorpor,11cd. p11hlisl11:r of the  
/\mern:an A,tronautical Society 
puhhcatwns. h,1, 1 h ree Mars conference 
p1 ocecd111g, 111 i ts  current li,t 

"Ca,e lor \,1ar, I " \ 57. Scicm:e and 
I ecl111olllg� Series ( 1 984. ,148 pp . .  ha rd 

cover $45; Slllt CO\'el $25): "Case I m  \ll ,1r, 
1 1 " ,  .62. Sc1em:e and I ecluwlogy Serie, 
( 1988. 710 pp .. hard ..:over $60: solt c1l\er 
$40) 

I hc,e , olumes pnll ide a hlueprint for 
manned 1111ss1011s to Mar\ ,ind a continued 
presence on the  planet's \url ace. 111dudi11g 
\\ hat tcclrnolngy i, re4uired and what 
I. ind, of prccursnr missions and 
e\pcnmcnl\ an: re4uired for this 
1111de1 taking. Volume 57 is hasl·d on t he 
t 1 1 ,t CaSl' for Mars Cllnfcrencc held Apri l  
29 Mav 2. 1981 V11lumc 62 is llascd on 
t he ,en1;1d c·on fcrrnn: held July 10 14. 
1984. 

" \ ASA :Viars Contcn:nce" v.7 1 .  Scil'nce 
and I l'cllllology Sl'I ie, ( 198�. 554 pp .. hard 
cmer $50: soft cmer $.10). 

I h i, 1 olumc co\·crs ( I )  our curn:rll 
l.111m h:dge and undcrst;rnding or M:11v 
hi,tm) . geology. n1kanism. ch:11inds. 
llHHlllS. atmo,plH:IT. lllCtcorolngy. water 
and othl.'r ,·olatiks. hiological and life 
que,trons: { 2) pn:scnl and futun: 
1111111,111 1\l.'d l'.\plor,Hion: 1988 1989 Sm 1ct 
l'hobo, mis,ion. \-1.irs ollsnwr. :Vl a c ,  
,IL'r111wm� . scismir nel\lorl-. . .\ l ars ,ampk 
rl.'turn and :V· lars 1 m e1 l'(>nrept: 
( .1 )  l.'1tg111cni11g i"m·, and options for 
111.11111..:d C.\ploratcon- pa1l111ay, . . ,rena1 10,. 
t r,rn,portation: and 14 )  human dimrn,1011,: 
hum,111 lartors. lilc ,uppon. living. and 
\1 01 1-.ing on .\ far, 

Ord..:r l rt •m l ' n i \ l' i l  Im· . l' .O. B11.\ 
2X 1 10 San I )il'go. ( \ 92 1 28 . .\k11ti1>11 
t h .it 1 011 ,a11 it i 1  thl' I I ' l l! :rnd l'L'L"L' i 1 c .1 
]'i' , d r,t·o1 111 pff 1 hc hsl jllll"l'. !'(1st ate .ind 
11 ,111d l ng rh.irgt·s a r t· ',-l IHI  lor thL· l i r,1 
ht1t 1!. :tnd ::, 1 .00 f111 t',ll h .1dditi,111:il h11nl-. 
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Vienna Site for 
1 Three �orkshops, 

Summer 1 989 
Vienna. ,\u,1n.1. i ,  the site tor three 

11mbhop, IIHS July Smee most parll"pants 
arc cxpet·tcd 10 altend the 52nd i\nnu,11 
\,fccting or the MctCOntll':11 Soc·,et�. the IWO 
,mall 11orbhop, were scheduled lo pn:cede 
lhe 111,1.ror mc·eting. Details on cad, meeting 
follo11 \nvonc desiring a<ldnmnal 
inlorm.111011 ,thmtt these 11orbhop, ,hould 
cont.Kl the Projects Ofhcc. I unar and 
l'l.111c1.1n ln,tllutc· . .  1JOJ ;\',\'.'-.,\ Ro,td I .  
Hou,ton. · 1  X 77058 4399 or phn11e 7 1 1  486 
2 l 'iO. 

Workshop on Cosmogenic 
Nuclide Production Rates 

( 11'111ngen c nudidc productwn rate, haw 
been the ,1 1h1ec1 of a consider,1hk re,carch 
ct fort 111·cr 1 i1e p,isl kl\ decade,. 1\ \\orbhop 
on 1hi, 1op1c \l'tli he hdd al the l ' 1ll\aS1l� n1 
\"1cnn.1 .lul� 25 2<,. 198'>. ,pon,nrcd h� the 
I un.u- and l'l;111c1,11·� lnsltlute. the San .lo,e 
'.'-.t,tlc l 1111er,111 . •  111d th.: l 11i1ers1ty of 
\' 1cnn,1. I he 11orJ..shop ,hould help Ill rl,11,l1 
, 1d1 "'"c' '" I I  f 11lud1 prndut·11on r.,tc., arc 
r,111Sidt·red 10 he ,ulhnt·ntl� 1,dl ,1ud1ed. t2l  
11 h1rh l'111·1111,1r� and ,l11eld1ng co1-rcc·11,111 
mrthod, arc ,.1tt,l,1rton . ( l f  "here n 
imp1111 l'111c11h h,11c to he 111,1<lc. ,rnd (41  h,m L' 
to JlllltTcd 111 onk, 1,1 ,111,c 1dt·nt11'1c·d 
I" ohlcn1'. 

\lo,t ol the \\ork,hop ,c,,11111 11m, 11il he 
dcd,, .,1,·d III g,ncr,11 and r,1nd disn1"i11n,. 
ahho111.!11 there ,Ill' ,t numhct o1 1111 11cd t.1lh 
pl:innc:1 . I 111111ed ,p.lle will he a, ailahlc tor 

Workshop on Differences 
Between Antarctic and 

Non-Antarctic Meteorites 

.1 11 11 �- �!\. 1 1/X'l. ,Ill' thl' d,11c, ,11 ., 
\\ 01 l,hnp dc,1g11ed h> c.·,a lu�11c thl' l . 1l·1, and 
ii i,l·u,, 111...'\\ l'\ ILklH.'l' l'OIH:t'• tlllH! l he 
,lil kr,·ncc·, hl't\lt'<'ll \11 1 , t 1tl 1c· ,,;,d 111111 
\ nt,llll ll llll"ll"llrl le·,. 1'11c· lllL"t"I 111g ,, 

,p11n,01c·d ll\ the I ,111.tr ,tnd l'lanc1.1n 
l11'11t1 1t,· ,ind the l nn er,it, ol \ 1c1111,; I h,· 
\\1)1l,htl fl ,, ,Ln11.·tun:d around a 11uml"· 1 �,a 
,hon 11 11 1,·d t.tlk, th.11 e11hcr ht· p dcl 1n1· ., 
pwhlt-111 11r rcp11r1 nc11 rc·'1llt, . 111th th, 
ni;,1111111 ol tltlK ,1lloc ,ttc·d In p,tnd and 
!!t'th.'Ltl d1,L u"u11i,. In �1dd11h,11. 11011 1<.·d 
,p.iL '- , .n .111.,hlc fo1 p( 1,tcr pre,l.· 111.11 ino, 

-

----- -

52nd Annual Meeting of the 
Meteoritical Society 

I he 52nd i\ 11 nual M eel ing ol the 
Meteoritkal Societ� will be Monday . .Jul� J I  
through Friday. i\ugu,t 4. 1989. al the 
U1111er,i11· of Vienna in Vienna. Austria. i\s 
11w,1I I he ·con, ener, haw planned ,Ill exci1tng 
meeting of scicntifrc· sessions wi1h many 
,oe1,1I cn·nh and cultural actil'itie, also on 
the agL·nd,1. This year\ meeting is .,pnnsorcd 
h\ l ni1er,ity nf V1c1111,1: ;-iaturhistorischcs 
Museum. Vienna: Lunar and Planetary 
ln,1 11111e. llou,ton: and Ministry of Scicnc� 
and Research, Vienna. 

I he ,cientific ses,H>m will de.ti with all 
a,pccls of meteorite. lun;ir, planetary. and 
rcl.ttcd rc,c;u-d1. There :ire al,o plenary 
lecture, to commemorate the 20th 
,1nn11cr,arv of the first manned mission to 
the Moon :,1111 20 year, ,incc 1he fall of the 
,\llende meteorite. Also planned arc two 
lhe-day field trip,: one lrir tn the Austrian 
Alps with \·isits to Sal,hurg and lnnshruck 
,md annther trip tu Lower J\u,1ri,1 and 
(_ ,echo,luvak ia. 

MEVTV Workshop on 
Tharsis 

,\ 11orlslwp on the migrn an<l cn1luti1111 
"' t lw I har," region ul Mars \\ill be hell! at 
I ,1e, P.11·�. (.olorado. Octohc•r 4 6. 1981) 
1 111, \\ork,hop i, ,pon,orctl hy I Pl a, pMI 

,ii the M.tr, I , olu1ion of Voh:anism. 
l'cctonics and Vnl,111lcs ( M FVl'V) P10Je�·t 
lkc.111,c the lorm:u of the worksh,>p \\ Ill 
,t,c" ,nlonnal discus,ion and dch,ttc . ii ma� 
he nec·cssan lo 1111111 attendance. Fm 
ad,lition.ll nformalton. contact the 
c·o111ener, R . .I. l'lulltp, ( 2 1 4  692 J I %) M 
K .  I an,,ka (601 527 7208) or the Project, 
011 1ct .11 the I 1111,,r ,111d Planetary ln,1i1u1� 
( 7 1 1  48(, 2 1 'i01. 

Workshop on Lunar 
Volcanic Glasses 

,\ \\otk,hop 11 111 ht· conwned at the l.1111ar 
and l'la11,·1ary ln,111u1c on Octoher 10 1 2  
1 9\9. o n  l.11 11.ir \ ok,111i, (ila,scs: Scic111if1c 
and Rc·,1111rcc· 1'01c1111.1I. The most rcc-cnt 
\ \', ·\ 'l""'">r,·d "orbhop ,kdic·ate,f to 
1hc· topll" of tun.tr m,rn: 1 okanis111 \\'as held 
1-l yc.,r, ag,, . .  ,nil ,,nee then lunar vokanic 
!.d.i,,t>, ha,·c: irH:rc.i,mgl� hccn n·cogni,cd a\ 
tht' bc·,1 gcochc1111,al .,ml petrolngi, prohc 
tllo tht' luuar m.1111k l 'hi., 111>rbhop is 
I .P l  I ,\PST 'l"'"""·ed. r-.tore information 
i,  a,·.iilahlc fr11111 con1e11crs .I. I lclano ( 5 1 X  
-l-l::! -l-l7tJJ .. .. < 1 .  l lr 1�c·11 1505 r,67 X477l (>r 
i'rom lht· l'toicu, Oll tn·. ,II the· Lunar :11ul 
l'lanc·t.ir) I 11,111 111,· 1 7 1 .1 4X/, 2 I 5t-J. 

---
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The 1 989 LP! summer intern program 
will offer eight undergraduate students an 
opportunity to participate in research with 
scientists at  the LPl and at the NASA 
Johnson Space Center. Each student 
performs project and research assignments 
under the direction of a scientist/ ad\ 'isor 
during the 10 weeks of internship. 
Throughout the summer program frequent 
lectures and seminars by scientists in a 
variety of space science programs offer 
additional exposure to many area� of 
planetary science studies. The mini 
conference at the end of the summer allows 
each intern to prepare a technical 
manuscript and present the results of his ' 
her research program in a lecture format. 

There were 95 applicants to this year's 
program. The LPI scientific organi,.crs arc 
Dr. Nadine Barlow and Dr. Bruce Bills. 

The 1 989 interns, their projects, and 
advisors are as follows: 
JAMES SAMUEL BALAl-·AS, University 
of Denver 
PROJECT: Measure hydrogen 
abundances in lunar cores. The study will 
assist with the determination of hydrogen 
in lunar soils as a function of depth and 
distribution within a particular landing site 
sampled by the Apollo astronauts. 
Hydrogen will be extracted from the soils 
by heating with a resistant or solar furnace 
and the released hydrogen will be 
measured with a gas chromatograph. 
A DVISOR: Dr. Evere11 Gihson, NASA 
Johnso11 Spate Cemer. 

ROBERT A. BRACKETT. University of 
Texas at Austin 
PROJECT: Analyze gravity data over the 
Manson Structure, Iowa, fo conjunction 
with shallow well log mformation. to 
constrain three djmensional models of t he 
substructure. In testing models, both 
impact models and "cryptovolcanic'' 
models will be considered. 
A D VISOR: Dr. Virgil A. Sharpto11, l.wwr 
and Planetar)' lnstitwe. 

M A R K  A. FISCHER, Princeton 
University 
PROJECT: I est a number of specific 
models of the structure and tectonics of the 
equatorial highlands of Venus. The LPI 
Geophysical Data Facility provides both 
easy access to the topography and gravity 
data acquired by the Pioneer Venus 
Orbiter spacecraft and the computational 
tools required to check the gravitationa1 
implications of proposed models against 
the observations. 
A DVISOR: Dr. Bru!'e Billr. Lunar and 
Planetary lnstirwe. 

6 

-

ERIC B. GROSFILS, Hie College of 
William and Mary 
PROJECT: Continue a study to determine 
the effects of different surface properties f 
on martian crater ejecta morphology. 
Included in the analysis will be 
consideration of the possible origins of the 
surface layers and their po1enti,tl innucnces 
on resulting morphology 
A D  VISOR: Dr. Nadine Barlow. Lunar and 
Plam•wry Institute. 

ELIZABETH J. I INSTROM, Univcrsit\ 
of Wisconsin Madison · 
PROJECT: Characterize m1crome1corite 
and meteoritic ablation spheres (imp<1ct 
dcbri�'!) found within IJ0-111.) . old algal 
�tromatolite from 1he rniddk upper 
.lu1'i1s�ic oounda1"}. S . Poland. Also 
inl'olvcd will be hand\ on train111g 111 the 
INAA, Probe, and SfM techlll<.JUes and 
data reduction and intcrpretat10n. 
A D VISORS: Dr. A. I". ,'vlurali. l.wwr mu/ 
Planetary llll'titute, and Dr. J\,/frhm•I 
Zolemk 1·, NA SA .lohn.wm Si>aff Center. 

SCOTT RAY MONCRIFI--.  llnivcrsit, of 
Hawaii 
PRO.I ECT: Study photogeological 
mterpretat1on of the surface of Mar-.. 
Using automated image sto1 age and 
retrieval 1cchni4ues, the intern \I di \earch 
Viking orbiter images with rcsolutions 7n 
the 20 25 m, pxl range and c,nalog all 
s.ilicnt geological features· location. 
craters, dune�. �trcaks, ,ridges. etc. 
A DY/SOR: Df Stcl'e11 II. Williams, l,wwr 
and Pla11etmy !11s1i1111e, 

CASSI R. PASLICK, l,nivers11, of 
Michigan 
PRO.I FCT: �tudy the origin of hasalt1c 
meteorite� (eucritcs). Test models of 
eucrite formal ion by experimental !� 
determining the parlit ion coefficient bf Sc 
(ScDl for olivine and pyro'(enc grown 
from eucrite-composition li<.J11ids. ·r hcse 
experiments will allow scientists to 
evaluate whether olivine fractionation 
alone 1s capable of producing the Sc 
depiction observed in eucrites or whether 
additional pyroxene frac11onation is 
r�quired. 
A D  VISORS: Dr. John Jones and Or. 
Gordon A. J\frKa_r. hoth <?/'NASA 
Johnson ,',,,ace Ce/llN. 

K RAIG E. S HEETZ, Millcm ille 
University 
PROJECjT: Catalog data on ocean 
phenomena. Data obtained by examining 
ocean scene photographs taken by space 
.,huttle astronauts will be entered into a 
computer database and plotted on a series 

ol season nrnps. This information will be 
used to test theories concerning the origin 
of large, dynamic ocean features. 
A DVISORS: Dr. Charle1· Woodand Dr. 
Kathryn S11Jliw111. hot/r <!f' NA SA Jo/111.wm 
.',pace Centff. 

S P A C E W E E K  '8 9 
--._::;:A 7 

Commemoration of the 20th annivcrsarv 
ot nian\ firs1 M�lon landing will he 
featured as part ol Spacewcek. an annu,11 
national oclcbration of ,puce. July 1 6  24. 
Hundreds of events will salute the theme 
"1-rom Apollo tn the Star s: Join the 
Journe� " by looking al both past and 
present \fHICe achievements and future 
plan� for C\plonng and developing the 
space rronticr. according to Spaccwcek 
organi,cr Dennis Stone. Dr. Chri�tophcr 
C K ral't. Jr .. has been n,uncd Nation,11 
Cha1r111.111 o, the 20th Apolln anniver�ary. 

t\ppcarante� hy 1 he ,\pollo 11 ciew will 
highhght �p.,ce,,co:k. N'c il Armstrong, 
hh\ 1n "Bu11" Aldrin. and \'11chael Collins 
\\ill attend public: kstivit ics in l lunLsvillc, 
i\lahama: Hou�ton, ·1 exas: Kenned\' Space 
Center. Florida: and Washington. D.C. 
"Although Space\\ed foils during the 
anni,crsar} of Apollo 1 1. 11 i, .1 celchra11on 
of the entire space program," '.-.tone :-aid. 
"The c, ·ents educate the public ahout 
future pl.ms- for lunar and ,\i!ars 
de, clopment and ,pare science rc,earcl1 
with rich potential ht·nehts for ranh." 

1-'cst i\ ·itie, taking place in Hou,ton 
include thl· Apollo 20th Anni\ crs.ir, (ial,1 
cospllnsorcd h\ ' NAS ,\ Johnson Spare: 
Center. the American lnst1tu1c ol 
Aeronautics and Astronautics. and 
Spm·e1H•cf... Inc. ·1 he gala is �chcduled I (�.: 
hida� night. Jul� 21. al the Hyau 
Rcgcm·� Dll\l 111<,wn in Houston. 01 her 
Hl1uston e, ent, planned fodmlc a public 
space lcsti\ al. .ISC open lwu,c. aml an 
Apollo rcu111011 

·1 o help rommemoratc Spaceweef.. 'X9 
and the 20th anni1·crsar� of Apollo. an 
open house w ill also he held al the I l'l on 
Jul� 21 from 10.00 a.111. to 5:J0 p.111. I he 
open house \\ ill prm idc the public with JIii 
opportu111t� to vie\\ the man�ion and k,11 n 
more ahoul the role of the 1.1'1. r hc opt.:n 
hou,e \\ ill include a tour of the grounds 
and the fir�t lloor or the main huilding. an 
inrnge proce,sing demonstrntion h} the 
Computer Center. and a ,l1de presentation 
h\ l '.--.R,\, 1hc I l'I\ pan:n1 organ11at1on. 
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BOOKS -
1 

ORIGIN OF THE MOON-W.K. Hartmann, R.J. Phillips, G.J. Taylor, eds. 

.. 
-

Origin cf 1/1( ' Alooll provides a synthesis \ll nmckls <111d theonc" about the lonrn.11 I1m or the Moon In this collcct1nn of 33 
original rcsL·,nch and review papers arc llll' I 111cl111gs ,md Lontrihut ,on" ol holh data analysts and planL'lary thcnrisls. There arL' 
h1stmic,1I reviews n1veri11g lhc early hislmv ol St c11l1fiL th1nk1 11g as well .is �Lcn,mos basL'd on the post Apollo views. The hook 
mcludes papers discussing the tr,1ditic111al su.:n,mos ol L .iplure, fission. and coau_rl'lIon rwo additional ideas the impact 
tnggcr nwdd and a coaccrctional '\•0111pos1t1on l 1 1 lcr' model <1n.: .ilso presented Dyn.im1c, gcod1emical. and geophysical 
u111slr,1in1s ,ll"L' explored in detail. 
Hardcover, 800 pp., 187 figures, glossary, subject and author indexes Order Code: B-ORIGIN, $25.00 

LUNAR BASES AND SPACE ACTIVITIES OF THE 21ST CENTURY-Edited by W.W. Mendell 
rh,s ho\ll.. conl,1ms 9(1 1nd1111d11.il ,irt L les whKh address lhc v,mous problems ,rnd opportunities associated with develop men I 

of a manned h.isL' on the M\loll Alsn included .ire 1de,1s Im m1ssi1111s lo M,1rs and other proposed spacL' activities of the twenty 
lirsl n•ntury II is an infonn.i1ive. relcrenceahle text tor rcsc&Lh SLientists .ind u1IIL'gc students as well as interested laymen and 
1s hc.iv,ly illustrntcd with diagram�. I1hoto�. <1nd .irl i5IS conceptions As applllahle lo lunar occupation. the technology 
d1su1s5ed cncompasse<; agriculture, arcluteclure. astronomy. engmeering cconrnrncs. geology. hydrology. medicme and health, 
mining manul,Kturing, physiLs, and sp.-ice research 
Softcover, 865 pp., 2 1 1  figures and illustrations, indexes, references Order Code: B-BASES, $20.00 

PLANETARY SCIENCE: A LUNAR PERSPECTIVE-$. Ross Taylor 
rlus puhhLation is an cxLcllenl synthesis ol 111fm malIon on our understanding ul the nature, orig111, and evolution of the solar 

system ll addresses such topics as· planetary geology and stratigraphy; meleontc impacts, craters and multi ring basins; 
planetary �urfaces and crusts; basaltic vokarnsm and planl'l.iry inlcnms, and the chemical composition of the planets. In 
add1t1on lo lhe text, this book offers 24 pages of appended malcnal 1 t  has hecmne a detirntive reference work for lhe 
planetolog1s1 as well as the astronomer. 
Hardcover, 481 pp., 176 illustrations, glossary, index Order Code: B-PLANS, $30.00 

CHONDRULES AND THEIR ORIGINS-Edited by E.A. King, Jr. 
Clwncfru/cs and 1/w,r Origins t..ontains 25 review papers and original research contributions designed to provide the reader 

with a broad knowledge of lhe mosl recent data regarding the origin and history of chomlrules. As a resource text. ,t also 
provides an extended bibliography or 467 related papers 
Hardcover, 375 pp., 1 29 figures and tables, subject index Order Code: B-CHON, $25.00 

• L  
I - SLIDE SETS - - --- • • 

Each set includes an explanatory booklet. 

STONES, WIND, AND ICE: A GUIDE TO MARTIAN IMPACT CRATERS This set of 30 slides. cnmpiled largely from Viking 
Orbllcr and Lander images, illustrates holh the diversity of impact craters on Mars and the significance of these features in 
understanding the geological evolution of this complex planet. Many or the landforms produced by the interaction of the 
c.ratering process with the Martian environment are seen virtually nowhere else in the solar system. Impact craters also provide 
a means or deducing the sequence and timing of events that have shaped the Martian surface. (30 slides) 

Order Code: S-STONES, $15.00 

VOLCANOES ON MARS This slide set illustrates various geologic features on Mars. The set includes some of the best 
examples or Viking Orbiter images thal include constructional volcanic landforms. Approximately half of the slides deal with the 
large shield !lows on the llanks of the volcanoes The remainder or the slides shows various constructs (classilied as Mons, 
Patera, or Tholus) lrorn the Tharsis, Elysium, and Hellas regions as well as the km sized mounds that are interpreted to be of 

volca111c origin. (20 slides) Order Code: S-VOLCA, $12.00 

APOLLO LANDING SITES This sci of 40 slides provides photographic coverage of the regional setting for the six Apollo 
l,rnding sites This collecllon shows the sites at a variety of scales ranging from Earth based telescopic views spanning 
hundreds of l..1lome1ers to high resolution photographs taken fmm lunar orbit. Descriptions giving geological details for each 
area are mcluded in the .-iccornpanying booklet. Useful for educators and researchers who wish to show the regional setting of 
samplL's and photographs returned by the Apollo m issions. (40 slides) Order Code: $-APOLLO, $17.00 
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SLIDE SETS-continued ■ 

■ 
SHUTTLE VIEWS THE EARTH: THE OCEANS FROM SPACE This slide se1 olfrrs a selection ol the most lase 11at1ng and 
informative Shuttle photographs of the oceans and features images taken with a variety of eqL1Lpment. Nattnally ocu1rnng sea 
surface features have been photographically recorded. as well as the meteorological and oceanic 1nlluences on 

-

■ 

land masses (40 slides) Order Code: S-OCEAN, $17.00 

SHUTTLE VIEWS THE EARTH: CLOUDS FROM SPACE This slide collect ion 111cludes some ol the most inf<.lrmat ive and 
visually impressive cloud photographs taken in twenty four Shuttle missions. The accompanying bookld has a loreword by 
astronaut Robert Crippen. The unique perspective of Shuttle photography helps us to urn.lerstand weather patterns and the 
development of weather systems worldwide. (40 slides) Order Code: S-CLOUD, $17.00 

SHUTTLE VIEWS THE EARTH: GEOLOGY FROM SPACE Photographs ofstunrnng geological leatures on the Earth have 
captured the attention of Shuttle astronauts mission alier mission Shuttle photogrc1phs enable us to trace fault margins 111 the 
Earth's crust and observe large structures, such as meteor impact craters in their entirt':ty and m the context ol their 
surroundmgs. The images reveal how much of the Earth's surface is covered by vast deserts and also provide <.omparisons of 
old volcanic structures with young erupting volcanoes at various locations around the world. (40 slidcs1 

Order Code: S-GEOL, $1 7.00 

• .. .. 
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J.ECHNICAL REPORTS AND CONTRIBUTIONS -.. 
Available for the cost of shipping and handling except as noted below. 

r 

Order Code: R-85-02 WORKSflOP ON DUST ON MARS. S. Lee 

Order Code: R-86-02 WORKSHOP ON PAST AND PRESENT SOLAR 
RADIATION: THE RECORD IN METEORITIC AND LUNAR 
REGOUTH MATERIAL. R. Pepin, D. s. McKay 

*Price: $6.00*Order Code: R-88-03 AS fRONAU I ·s GUIDI ro 
TERRESTRIAL IMPACT CRAH.RS. R. A. � Grn:ve, C A Wood ■ J. 13 Garvin. G MLLaughhn J r MLllonc. Jr 

Order Code: R-86-04 WORKSHOP ON EARLY CRUSTAL GENESIS: 
THE WORL D'S OLDEST ROCKS. L D. Ashwal 

Order Code: R-86•05 TRAJECTORY DETERMINATIONS AND 
COLLECTION OF MICROMETEOROIDS ON THE SPACE 
ST A TION F Hor� 

Order Code: R·86·06 WORKSHOP ON COSMOGENIC NUCLIDES. 
R C Reedy. P Englert 

Order Code: R-86-09 MECA WORKSHOP ON DUST ON MARS ti 
s Lee 

Order Code: R-87-01 MECA SYMPOSIUM ON MARS; EVOLUTION 
OF ITS CLIMATE AND ATMOSPHERE, V Baker. M Carr. 
F. Fanale, R. Greeley, R Haberle. C Leovy. T Maxwell 

Order Code: R-87•02 MARTIAN GEOMORPHOLOGY AND ITS 
RELATION TO SUBSURFACE VOLATILES (MECA Special 
Session at LPSC XVIII) S, Clifford, L Rossbacher. I. Zimbelman 

Order Code: R•87•03 MARTIAN CLOUDS DATA WORKSHOP. s. Lee 

Order Code: R·88·01 PROGRESS TOWARD A COSMIC DUST 
COLLECTION FACILITY ON SPACE STATION 
I. D R Mackinnon. W. C. Carey 

Order Code: R-88-02 WORKSHOP ON THE GROWTH or 
CONTINENTAL CRUST. L D Ashwal 

Order Code: R·88·05 MEV rv WORKSl·IOI' ON NA' f'Ul(f. AND ■ 
COMPOSITION OF SURFACF UNITS ON MARS 
j. R. Zimbelman. S C. Solornon. V. I.. Sharpton 

Order Code: R-88-06 WORKSl!OI' ON TIIF DErl' CONTINFN I Al 
CRUST OF SOUTH INDIA I O A>hwal 

Order Code: R-88-07 WORKSHOP ON MARS SAMPLE RETURN 
SCIENCE M Drake. R Greeley. G McKay. D. Blanc.:hard 
M Cur. J Gooding. C McKay. P. Spudis. S Squyres 

Order Code: R-ee.os A COMPILATION OF INFORMATION AND 
DATA ON fHf MANSON IMPACT STRUCTURE J. Hartung. 
R. Anderson 

Order Code: R-88-09 SCIENTIFIC RESUL rs OF TIIE NASA 
SPONSORED STUDY PROJECT ON MARS: EVOt UTION OF ITS 
CLIMATE AND ATMOSPHERE S Clifford, R. Greeley, 
R. Haberle 

Order Code: R-88-10 MECA WORKSHOP ON ATMOSPHERIC 11,0 
OBSERVATIONS OF EARTH AND MARS S. Cliffor d. R Haberle 

Order Code: C·652 SYMPOSIUM ON LUNAR BASES & SPACE 
ACTIVITIES OF THE 2 1 st CENTURY April 5 7 1 988 (abstracts) 

Order Code: R-89-01 MECA WORKSHOP ON DUST ON MARS Ill. 
S. Lee 

Order Code: R-89-02 ANTARCTIC METEORITE LOCATION AND 
MAPPIN(j PROJECT. J. Schull. B Fessler. w Cassidy 

I 

-

-----------------------------,� I - - I LPSC ABSTRACTS 
Abstract volumes from the following Lunar and Planetary Science Conferences are available 

for the cost of shipping and handling: 

r ...... _ 

Order Code: ABS-11 XI 1 980 
Order Code: ABS-12 XII- 1 98 1  
Order Code: ABS-14 XIV 1 983 

Order Code: ABS-15 xv 1 984 
Order Code: ABS-16 XVl- 1 985 
Order Code: ABS-1 7  XVll- l 986 

Order Code: ABS-18 XVIII 1 987 
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O RDER FORM 
In the United States send check, money order or completed purchase order. Prepayment (in $US) required on all 

foreign orders. Send to: 
Order Department 

Lunar and Planetary Institute 
3303 NASA Road One 

Houston, TX 77058-4399 
(713) 486-2172 
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t BOOKS� 
QUANTITY T PRICE · =-----� � -

1 
SHIPPIN� - TOTAL 

I .  
ORDER CODE 

8- -
8-
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-- ------
- SHIPPING & HANDLING - -

U.S./Canada or Surface Rate Forei n 

$5.00 EACH Book 
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-1 
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•· tS.LIDE l SEIS' 

Forei n Airmail 

$28.00 EACH Book 
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S-
S-

S-

S-

S-

S-

S-

S-
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SHIPPING & HANDLING 

.,_ 
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U.S./Canada or Surface Rate, Forei · n 
$3.00 Single Set 

Foreign_Airmail 
$7.00 Single Set 

-

$1 .00 EACH ADDITIONAL Set $2.00 EACH ADDITIONAL Set 
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_. \ TECHNICAL REPORTS 
ORDER CODE 

R-88-03 ASTRONAUT'S GUIDE 

R-

R-

R­

R-

--- --
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---- - -- ... 

R- �- - - - --

-

. -

I -

QUANTITY 

- - -- _ ,_ -

-

--- -== ---..... ....._ -
SHIPPING & HANDLING 

U.S./Canada or Surface Rate Forei n 
$6.00 One Copy 

Foreign Airmail 
$1 0.00 One Copy 

$1 .00 EACH ADDITIONAL Copy $ 2.00 EACH ADDITIONAL Copy 

! 
� �BSTRACT VOLUMES 

ORDER CODE QUANTITY 
ABS- -
ABS- -- -
ABS- -

SHIPPING & HANDLING 

$1 0.00 EACH Set I 
$15.00 Canada, Surface Rate, Foreign 
$55.00 Air Book Rate, to Europe, S. America 
$75.00 Air Book Rate, to Pacific Ocean Islands 
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Special Observances 
Mark 1 00th 
Anniversary of 
Astronomical Society 
of the Pacific 

\11 .1,1..-ni1d h.1s hee11 nalllL'd L\ /' 111 
ho1101 of thl· ,\,1ro1101111c,1 I St>l'IL'l\ ol thL 
Pac.:i l1L· on the 1 00th anniH·r,.ir, 111 ih 
l1llllHl111g. The an11<n111cc111c 1l l  ol a,te1 old 
;,:\:-- 1' hL'grns ·a � e.ir , 11 ce111<:n111al 
L'L'kbratton,. 1rn:T1al 1ng ,1 111.1.ior conl'L' I L'IKC 
.i t the l 11 1 , cr,11, ol C.1hlornia .11 lkrl,,c.: lc, 
,dtl'd ll led r1,r ,I ;llll' 2 1  �). 

J\,tc(>rid ASP is a �111all rod,_\ object 
(>rhi1111g hel\1een \1a1, and .fup1,e1 It wa, 
di-;cmcrcd on '\on:n1bn 8. 1 959. r" pa1 1  
of a ni.1.i 1>r asteroid seard1 prog1 a1n at 1h1: 
( i 11cthe I ink Oh,cr\ittM\ ol Indiana 
I 'ni1·L'r,i1�. I t  ,, as the 2848th aster,11d to hL' 
d1,c.:mcrett 1 1 1  our ;,,olar ,�stem. 

I he 1\stnrnomical '-1K1et� of the Pac11'ic 
1, one ,, 1 the largest astrono111 1L'UI 
organi,ations in the ,1orld. ,, i th members 
in all 50 state, and o, er 70 other countries 
I n  addition to lwld1ng meeting, and 
11 ork�hops and �upporting its progra111,. 
the 01gani1,11ion puhhshc, 1110 ,cientific 
iou1 nals ( 1'11hlict11iom o/ 1he •I . ,\. I' and 
· lfrrc 111:r mag.11inc) anti n,c l 11i1·1·r.,·,, 111 
i/11 ( las\/·00111. it\ newsleue, l t,r teacher,. 
m 11 cll ,1s conlercnl'e proceedings 1 olu111c� 
and audio-, i,ual materials for te,u.:hing 
,111d lcarrnng a�tronnm) . 

I he Centenni,11 \.1cel lng will olkr three 
sc1ent1fic �ympo�i.1 nn 1!11:: c,olution or the 
cosmo� and .1 11cd.cnd or nontcd111ical 
k:ctures and .�cminar� on a�tronom1cal 
wpic�. D1. Carl S.iga1) of l orncll 
l ' nh ersit) will gi,·c a nH�or puhhc lctturc. 
on :--unday . .lune 25. on 1he Bcrkclc,, 
l',llll(HI�. 

For mon: mlorma11011 on the 
,onlcrcncc. contact. Ber l.elcy Mee1in�. 
J\.S I'., WO AshtQn /\\ c  .. San l"'rand�w. 
CA 94 1 1 2 

Correction to 
Ad Astra Information 

The last issue of LPIB included an 
article about the new maga1ine Ad Astra, 
available from the National Space Socie1y. 
This article erroneously listed a special 
subscription rate of $20 for educators. 
Please note that there is no educator's rate. 
Contact the National Space Socit:ty for 
other subscription details. 
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T elecomm uni cations 

New Software Support Function 
.lad. ie I � on ha�'iTccntl� hecn appointed IO head the �01 1 11 :m.! support office 111 thi.: 

('0111p11ter Center at I P l. Pun or her ne\\ dutie� will he to help ,1 i 1h 
telccom 111unic.11ions and nct11od,ing questions from scicntist.s both \\ ithin the I.P l  a11d 
1 hrougl10111 the sL·1cn11fil· ,ommunit) at large. 

I lw I ! ' I  ha� compiled se,cral pamphlets for those usi n!! computer networks to 
L·om1m1111c.11c \1 1th other, ro recci1c an) or 1hcsc pamphlets. contact Jackie at 7 1 .'.l 
4X6 2 192. 1 1 ' 1 : : 1  YO:--.: 011 the S l'A '\ ne111 orl-.. or lLP I  :--:As \]  :-.:ASA:'v1 A I I  USA 
lrnm .111� I l'lcma1I systL'111 

I 
�Pl Computer Access 

·1 hi, ,h1ll't pamphlet gi\ es step b) ,tep i11�1ruct1ons for connecting to thi: I Pl VA;K 
eon1p11tcr. l n�truc11ons .uc gi,·cn for an:cs� h) Direct Diar and from the NASA S PAN 
l1et1111 1 I... :\ PSS (;\/AS/\ Packet S1\ i Ecl1 1ng S) stem). and Internet 1lcl\1 orks. l,�crs nm) 
tll:i:ess da1.1h,1�c, 111 the nc11 I ntcgr:1ted Data Syqem. 11 h1ch con�ists of the 
(,eoph� s1rnl Duta Fac.:il it} . I unar :ind Planct.11) Bihliog1 aph� . Image Rctricq1I and 
l'roL·c,�ing Sy stem. and l'lancta1) Cu wgraph, S� stem I clcmail Systems account� at 
1he I Pl a 1c  also listed. 

Directory of El�ctronic Mail Addresses 
I he I . Pl hcgan collcl'tiog clcctrnnic mad .idd re,,e, 111 M,irch 1987. Add resses come 

l rom i nterest fonns submitlctt for 1 hc I l'SC and in n.-�pon\e to a questionnaire in an 
earlier i,�uc or the BuHetin. i\ rcc1·nt 11pdate II as done to incorporati: changl's 
�ubmilted h) the 20th I . PSC attendees. i\ 11c11 i"ue ol tl\l\ d irectory \1 1th correctfons 
and add11w11� rcccl\ed during the conkrenLc ,, ill be a1.1i lahlc •�pon request hy June. 

Network Interconnections 
Thi� three page pamphlet l ists addressing conventions hetwccn nctworh l!H some 

or the more ,;0111111011 net11orks. Examples arc included for �ending messages between 
the Tele mail System,, Inter net nctworl-.s. SPAN. B ITNET. UUCP. /\N D  CSNE L 
\.1ultiplc g:llcwa), bet11ecn net111irl..s arc listed where pos,iblc. 

�P-1 Telecommunications 
Numt>ers 

·1 hi!, list of I . P l  telecommunication� numbers is provided for your convenience: 

LP! Telex Number: 7400832 
Answerback: LAPI UC-

LPI FAX Number: 
7 1 3-486 2 1 62 

Direct dial access to LPI  VAX: 
7 1 3-486-82 1 4  or 
7 1 3-486-9782 

LPt SPAN Node Name: LPI  
Guest Account Username: LP! 

No Password Needed 

Bibliography Username:' SEA RCH 
Password: LP! 

NASArnail Account: LP! 
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Proceedings of the Nineteenth _ 
_.Lunar and Planetary Science. Conference 

-- .. 

Deadline for 
submission lo the 
20th Proceedings 
1s May 26, 1989. 

• 

----1.&J 

I he l'm1"cccl111gs of tlw ,\'i111·1,·1·111h I 111111r 
anti l'la1w1my .\ciem·e Co11fi•r,•1we is a 
\ olumc of paper\ indudmg original 
rc\carch and reviews ol current intcre�t 111 
the planetary science\. · 1 his book is 
1 11te1Hled 10 1 11cnrpnr,lle. but is 1101 h1111ted 
to. material from the i\inetcenth l .un,,r 
and Planetary Science Conference held at 
the \/J\S,\ .lohn�nn Space Center in 
Hou�ton. March 1988. 

·1 he 1')1/i l'mceeclings comprises 66 
papers on topic� ranging from plans to 
build an inhabited lunar ba�e: to tectonic 
proces�es 011 Venus: lo the gcochenucal 
distinctwns hetwcen the Earth and the 
Moon and how they might be used to 
determine the origin of the M oon: to the 
effect on impact events on l he Earth. ·1 here 
arc al\o papers on the geolog) and 
pctrnlog) of the Moon and other planet\: 
meteorites: comets: cmmie dtt.\t, solar 
S)Stcm geoehemistr): ,rnd a large section 
on impact cratering \tudtes. 

The l'ro, ccdi11gs \hould be of interest to 
researchers and their graduate students in 
al l  lunar and planclar) programs. 
particularly workers in petrology. 
geochemistry. geophysics. geology. and 
astronomy. 

--

Important Publication II 
Deadlines 

The deadline for abstracts for the 
Twenty-first Lunar and Planetary 
Science Conference is January 17, 1 990. 
Please mail early. We ha\'e 11;) control 
over postal .\trikes. winter storms. or 
federal holidays between Christmas 
a11d .lanuarv 17 .  An,· ahst ract rccci1·ed 
after (,;00 p:m. on tl;e deadline will he 
rL·turned to the author. 

Deadline for submission to the l'm­
<'l'C'clings o/'1h1• ]01h I.WIii/' a11cl l'lmwlllr_l' 
Science Co11fi•re11ce is Mav 26. 1989. For 
informatim; on submi11ing 10 the 
!'n!l'cl'cli11gs (or /./'SC XX/). contact 
l{cncc Dotson. Senior Technical Editor. 
Lunar and Planetary Instit ute. at 
7 1  .1-486-2 1 88 or b\• electronic mail \ ia 
NASA S l'J\:'\ at i . 1' 1 : : DOTSO,'!. 

--. 
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l'ron·,·cl111g1 of 1/u ,\'i11c'fc•,•111h f.111wr anti 
l'la11cwn S, 1,•1Jcc ( ·,mfcr,·11, ,. 

l'ditcd h� t hc I unar a11d l 'lant·tar� 
l 11still1tc < , .  R�lkr and V. I .. Sharpton 
ISB1\ 0 52 1 J7409 :-: 784 pp. 8 1 • I I "  
J>uhlirntion date \-larch I 9XIJ . 
List pncc: � 1 00.00. 
For or,kr for/II, 11/ca.\l' w, f'<I.�<' J I .  

Also arnilablc: 
l'mcl'i'c/111g1· of fill' Fig/11ee1uh l.111Jar 1111d 
l'/a11cwrr S, ic•11n• ( ·,n1/c•n•111 1· 

hlited h) the I u11a1 and l'lanelar) 
Institute ( i .  R)dcr 
ISBN 0-52 1 -J509D-5 75.1 pp. 8' , • 1 1 " 
l'uhliealton d.11e: \ll arl'l1 1 988. 
I .isl price: $65 00 
/-iJr order/om 1, 11/,·ase we ,,age I I. 

Change of Puhlishcr 

Please Note: Cambridge lJ 111versi1y Pre,, 
is the sok distributor of the //11/, and l'hh 
l'ro1·1·ctl111g\. The) arc no longer availahle 
a, ,t supplement IO the .fo11m11/ ,f 
Gc·ophn1rnl l?,·1·e11rd1 or as part of a 
Journal �uhscription. and the) arc 
puhlished as hard hound boob onl) . 
l . ih1 aries. institutions. and 1nd1v1duals arc 
e11cou1 aged to place an ordc1 tor the\c 
books now to 111sun: the nrntinuil) of the 
series in their collections. and 10 cstahlish a 
standing order plan tor future l'r11n•1•,li11�\ 

'l hc l.l '',,\ I� ,\ '.': [) l ' I . A\ tT,\ ln' 
l ;\ H) ll :\1 ,\ 1 1 0 "- H l " I  U.TJ;>. 1-.. 
puhli,hcd 1h.-ce 1 1 111e, , 1  )Car h� th,· l un,u 
:111<I Pl.inct.ir) ln, 1 1 1u 1e. n(n ;-.; \S \ 
Rn,td I . ltou,1011. I <:"" '105X--l.19lJ 

Fd11rn ,al and prodt1ll1<111 ,upport \\Crc 
p.-o, 1<kd hi lhc l'uhlll·a t 1011, Sen Ill�' 
Dcp,1nme111 ,ti lhe I l' I 

Cop1 deadline for the ',cpt.·rnh,·r "�u.· 
nr the /f11//,•1111 " .-\ ugu,t I . I %9. Senti 
tnlonn.1tinu of .u11u1uncL'rn.,.nh to h\.'" 
induded to th<: I l ' I  l'uhl1cat1t1n, 011 ,,c .  
.130�  \ \', ,\ Ro,ul I .  l l ou,t,rn. I \  
7705X-4 WIJ . 
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I he International Space llniversit) 
( ISU) ha� announced developments in its 
facl!lt) and student body for the summer 
session in I-ranee. Five Soviet faculty 
members including Cosmonaut Oleg 
/\tkov and at least ! 2 Soviet graduate-level 
\ludents will participate in the ISU's 1 989 
\Ulllmer \e,sion. In addition. six 
panieipnnts and one faculty member ,lilt 
he \elll from the People\ Republic ot 
China. In the l .S .. up to 24 students may 
participate 111ch1ding. lor the fir\t time. 
)0ung p lOkssiorrnls lrom !\ /\SI\ 

ISL '89 11 1 1 1  he held from .lune �O to 
/\11gwa 3 1  at the lrnr, cr�tte" Louis Pa,tcur 
in Stra,b1,urg. h ance. and i, cspe<:tcd to 
have a student hody trom over 20 
countrie,. Subwqucnt summer sc,\ions 
\\ i l l  take place in leadin�1cade111ic 
i11,11tu11ons around the ,1orld until 1 992 
I 11tcrnatio11al Space Year. 11 hen ISi  I plan, 
10 c,tahhsh th panrnncnl campu� and 
ollc1 a � c:;,1 1 nund v1a,1c 1 \  program in­
,--p.rce ,111dics. IS! !  has been dc,ignaled 111 
become the worl(l\11de ecnu.:r tor cduc.11�1 111 
sp,1cc profe"ional, 1\ 101al of 2 1  na11011'> 
pan1c1pa1e1I in last � cat 's pr ogram. 

Finalists and Faculty 
Selected for $ummer 
Session 

J h1· ·\dm1,"01h ( ·0111m111cc ol the l�l 
selected 01 c1 1 00 grnduatc k, d slU<k'nt,, 
and � oUll!,! ,pal'l' JH\>lessiocwh as finali,ts 
1<1 alll' lld the 1 9�9 sll lllllll' t  se\Si<1n. While 
the Cnmmil lCl' met al 1h1· \pring 
Currirnlum l'l.111ni11g meeting. l!-,l al,o 
an1 1ou11LT<I the ,1ppo1111111cn1 ol t\\ o 
Llis1ing11 i,hed sp:tl"l' leadn, lo head th 
l:1ntlt1 al the "llllllll'r ,r.:"ion. D, . ( ;r.:fliard 
l laerl:lldd ol the ·\ll ,1,-l'tancl..- ln,1 i1u1 ,, di 
acl a, the Dean or I acuh� ol ISi 'X'). Dr. 
Wendell \\ '. Ml'tllkll ol ,,\S ,\ \1 .i, cl1, 1wn 
10 hl' lhl' 1\'Socialc l h�.111 llotll Dr,. 
11.il·rendd and \1emkll ar1· l·o d trl·1·1 ing 
the Sp.tel' l'hy,1cal SuetKl'' Dcparlrnl'llt 1 •� 
IS { l 'X') I hl· ISl  l .iu1l11 is d1 a,,11 l rom 
hol h thl' JHI\ .Lil' ,111d public sl'Clor. 

ISl!J Expands 
International Impact 

r he l lltl'rll.1t1,111al \,troll,llllll',11 
l·c,krat1011 1 l , \ I )  t1 1 1,1t11rn(t11,h 1leeidl'lt 111 
an·ord llll'lllhn,h1p t\l l'-.F al

.
thl·ir .Nth 

C,rngrl'" 11 1 l!angalorl·. l1 1d1. 1. I n  add111,,n. 
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IS l' became the first cJ'ucational project to 
be rccogni1ed by the 1/\J- ln1crna1ional 
Space Year Committee. Designated for 
1992 the l 111crna1io11al Space Year will 
correspond to the launch or the ycar-rottnd 
graduate pu>gram planned by the 
International Space Univer,i1y. 

M 01 rng to\\ ard their goal of e�tabli�hing 
permanent campU\ location, around the 
globe. ISlL visited several locations ofle, cd 
by Sn Lani..a. 

"Tl1is and other locatior\, olkred by the 
Sri I m1 i..an go\'etnmcnt. coupled 11 ith 
indication-. frnm Japan. the l➔ nited S1,11cs 
:rnd the So, ict l 11io11. bring the concept of 
permane111 global facilities that much 
closer 10 realit�." -�aid ·1 odd Hawlcv. IS l. 
:1dmi111st 1 atm . I he rnnccpt ol multiple 
campuses. each �i1c �pcc1ali1ing on one 
aspect or the ISl curriculum. 1s intended 
111 enhance international collaboralion in 
spal-c related pro{c.:cls. 

Magellan Launched 
on Its Way to Venus 

/\ new cm in planetary science began on 
Thursday. May 4, 1989. with the successful 
launch of the Magellan space probe from 
the Space Shuttle Atlantis. Mark I .cc. 
M i�sion Speciali,-,1. reported that the 
deployment w.:nl very- smoothly, 

1-ollo,, ing insertion in10 Vcnu� orbit in 
August 1 990. approximately 1 8  day,-, will  
be spent checking out the spacecraft and 
i1� imaging rndM. T he prime mapping 
mis�ion then will begin. la,t111g 24.1 Earth 
days or t Venu� day. 

·r he imaging radar is capable of per­
forming both surlacc imaging and altitude 
mea�urcmcnls. It is able to rcsol\'e surface 
f"caturc� measuring from about 120 m near 
the equator 10 nbout 300 m near the north 
pole. The altimeter will measure ele, ations 
accurate.: to about 30 m . 

Magellan will make 1852 mapping 
s,1 ath, ,,round the planet during the 
p 1  imar\' mission. 

Are You Aware of the Space Philatelic Group? 
(. oikl·to1, o l  ,p,1cc-n:l,11ed po,1,1ge 

,t.11nps. <'0\ cr,. and ,pcc1al c, crH ,tamped 
Cll\ elopc, ma) he i111t·1e,1ed 11 1  1hi: Spac-e 
f opie Stud, 1 · 1111 and th hHlltl tl lhh 
puhlil·almn flu· •h/rti1iliil,·. huindnl 1 1 1  
1 9�7 1h1, " 1h�· 11n11°t1', l.irgc,t ,pace 
ph ilall'hc grpup .wd th�·, .ll'l' al fifiatl.'d \I 1th 
t hl' \ 1 11n1l·,1u l'htlall·li�· Socil't, ,lllll t hi: 
\ ml·t 1<a11 I op <"al \"m·1.111on I hc1 1  

membership 1nelude, astrnnaub. scientist,-,, 
astronom1·r,. and people cnnncc1ed wtth 
the spm:c: 1ndm1r� . as well a� other 
c-nllcclnr,. 

I or addi11onal 10lnr111at101 1  about the 
Space I opic Stud� l lnit. incluchng 
memher,hip. contact: 

Se� mour Rodman. 
I'. 0. Bn-.; 356. Chatham. '\J 07928 
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June 
6 8 

I I  IS 

1 2  IS 

19 23 

21  23 

26 July I 

I 

27 30 

July 
9 19 

16  24 

1 0  
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.. �'-C_a_le_n_da_r ___,� 
� j  Fourteenth Symposium on Antarctic 

-

-

I-

Meteorites, Tokyo. Japan. 1i1koa 1/mlum, 
Direcwr-(ie11eral. Na1io11al /11s1itt11e of" 
Polar /?1•,n•arc/1, 9-10 A:aga 1-Clwme, 
ltahash1-ku. "fok1·0 171 . .lapa11, 

174th Meeting of the American 
Astronomical Society, Ann Arbor. 
M iclugan. Richard ·n-skc, Astro110111y 
Dl'pam111•111, David M. /Je11i.w>11 Hid;: . .  
U11i1•ersity of MichiKan. A1111 Arhor, ,\II 

48109. Pho11<': 111 764 3198. 

Venus Geoscience Tutorial and Venus 
Geologic Mapping Workshop, Flagstaff. 
Ari,ona. Pam Jones. L1111:1r and l'la11e1<1n 
/11.vt1tut1•, 3303 NASA Rom/ I. 1/omum. 
TX 77058-4399. Phom•· 7/3-486-2/50. 

IAU Colloquium No. 1 19: "Comparatin 
Planetology and the Origin of the Solar 
System," N,111jing. China. // . .I. S11111h. 
A.11ro11m111 · /Jepar1111e111. R. I .. ,\loon• I/all, 
/5.206. l'11i1•1·r.1·i1 1• ,f fr.,·a1·. A1mi11. T.\ 
78712. !'hone: 512 471-3300. 

Centennial Scientific Meeting of the 
Astronomical Societ) of the Pacific, 
Bcrkclc). Calil or111a. 1/erf..l'ley ..\frc•1i11g 
!,,jor111a1io11. A.S.P. 390 A,-/11011 1h·1• . • San 
F1a11ci.1w. C..-t 941/2 l'ho11e: 415 337- 1/00. 

)Al' Colloquium No. 1 18: "Dynamics of 
Small Bodie� in the Solar System,·· 
Nanjing. China . .I. lfr11mrd. 1-ac 11/ti· , 
U1111·erH11mr,·1 ,h• ,\'1111111r. Rt•11111111·, d<' In 
r ,agn 8, 5000 ,\'amur. Bl'lgi11111 

Twenty-eighth Liege International 
Astrophysical Colloquium, l.ii:gc. Bcl�HHll 
.I. ( (iemrd, /11111111l!' of As1ro1>hn11 ,. ' 
Avcmw de C umr,•. H ./�(IIJ I I !::Ci 1.-
0l '(, NU· /1<'/,:i1 1m 

28th International (;eological { ongrcss 
Wa,hi111,?ton. I )_(_'_ /)r 1/ru, ·,, l/,1111h"" 
.\n retarr (1<'1/<'llll !,Yth /(iC. /! 0, JI,., 
100/. Jfrmd,m, 1 ,- 1 -':!(170 /0()/_ J'/1,1/11 ": 
703 M8 W53. 

Spacc"eck l l nu�t.\ll , I t:'-'"· l>t-111111 \'1, m, 
Spm·1•1iecf.. ,\,11unwl lfrudquar/N1. I'<) 
IJ11x 58171. I lom1011 I \

. 
77 259. l'll11m· · 

7 JJ 48/J ()()() 7. 

r • . -

--

24 Aug. 4 

25 26 

27 28 

October 
3 

2 6 

-

9 1 1  

I O  1 2 

International Association of (;eomagnetism 
and Aeronom), 6th Scientific Assembl). 
l"xctcr l l mvcr�it). Uni t.:d Kingdom. !),-_ 
Roy .!111�1 .  IA G ,t 1989 Org11111:111g 
Sc, rNarr. lkparrmclll o( .\la1l,c11111/1t 1. 
U11m.,-1·11_r of l:..,·1·tcr. l:"\<'fl•r !'.D4 ./QF. 
U11iu·,J 1,:i11gdo111. 

Cosmogenic Nuclide Production Rates in 
Meteorites. Vjcnn,1. Au1-t1 ia. /'am J,,m ,,. 
l.11mll' mu/ /'/rml'I/IIT lm1iru11•. 3303 t\' . ( S ,t 
Road I. l/011.1ro11. / 'X 7705,� 4399_ l'lume: 
713 48f, !/50. 

Differences Between Antarctic and Non• 
Antarctic Meteorite..�. Vlt;nna. i\11st 1 1,1. Pam 
.!011e,. I 1111/11 amt l'la11ewr_•· /111111wc / W I  
s.,1s.,1 Road I .  l/m11w11. 1".\ 17058 ./ 199, 
!'hon<': ! / I 48(, 2150. 

52nd Meteoritical SocietJ Meeting. V1c1111a. 
i\u,tria !'am .lm1<'1. l. 111u11· and l'lmwrm ,. 

lmlillll<' 3303 ,\ A .\A Nomi f 1/01111, ,11 
T. \ 71058 ./399. !''10111•: 713 486 -'150. 

Lunar Commerce Conference: Building the 
l·.arth Moon Bridge, San hanci,co. 
California. Spaff Ag<' /'11hli1h111g 
Co1111,a11 1 .  1043 I S/('1'<'11.' Creel.. /Jfrd . 
C111>1·11i110. C.·l 950 I./. l'ho11,·: ./08 lJ<Jt, 
91/0. 

Se\'cnth I hcrnatic < onfcrcnce on Remoll· 
Sensing for ExploratorJ GC'ologJ. Calg,1 1 ) .  
i\l l>cn,1. Canada Uohur II. N.o.�1·n. 
C lw11·1111111. }'r11gra111 Co1111111//('(', rN.l \f. 
I' 0. /lo , S6/8. ·I 1111 . I rhm. \/ I 4.\' /0�-.v-. IS. 
l'ho1;c, 3 I 3 lJlJ4 I _>(!(I, c \/ 33 \'l. 

;\lE\''I \' Work,twp on ···1 har�is."" I ,IL'' 
l'arl... ( olorado /'11111 /011n. / 111,ar 1111.I 
1'11111, 'llll" l /11,11w1,·. l lfH \ -f.\ I /?nm/ /_ 
/1111111011. / "\  "�{!)\' 4 ?99 /'hr •11c: ·13 
4S6 _> 150. 

lr1ternalion.1I \\ orksho1, on l'h� ,ic, a111t 
\lcchanics of ( onwtar�· :\lall'rials. 
\11111'1\:r. \\ c·,tphalia. l· R ( inma11� /) 
.\1i;lf/cr 1111,/ I: .\1111/111, !,1,rn,11 /111 
l'la11,·10/ogi1·. I 11i1·cn11111 \{1111\ll 'J". 
11 r//w/111 A l,•1111n-.\1 r. In. /J-441,11 I/, , ,,,,. ., 
1-R < ,cn11<1111·. 

I Pl-I. \ l'�T \\orkshop on l .urrnr \ olrnnil' 
(; [assl0s: Scientific and lh'soun·l' l'oll'ntial, 
Ho11,1trn. J •·,a, /'am .lo11n /. 1111<11 wid 
l'lm1l'lan lm/11111, . • i3n3 \ I \  I /?1 1<1,/ /. 
/1011.11,111. I \  ""O'i8 ./_ICJlJ !''11111, ·1 l 
./8() -' /50. 
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,rn No, . J  

November 
I .1 

l ntcrm11ional S) m1>nsiu111 on Hr-,t Results 
of lhc Phobos \lission ,md I· uturc Space 
E,1>loralion of \hr�-. Part� . I· rallcl' ( t/1 
IJcrgl,, Oh,1·1T11toi1t· tit· /'an,. t)] /95 
\f U no\ C,•dn. l·i'ttwe. 

.\nnual Mcetinl! of lhe Dhision for 
Planelar)· Science of the American 
Astronomical Sode1�-. l'rn, idcncc. Rhode 
Island C11r/1-. /'it-11·r.�. /)<'f>1u-mw111 •ii 
(il 'r•loi:inil .\'t il 'lln•1. IJr111•·11 ( ·111, < 'f\'/1 1 .  
l'm\-'tt,·11n·. Rf 0_'fJI:!. l'ho11,· · ./Ot-S/?-:!.J/ 7, 

l==--1 E----,o �· L I :::J 
American Aslronautical Societ) .,\nnual 
National Conference. I 1>; Angell:�. 
Calilorn1n. Ci1rolp1 F 81mm. ,IAS. 6:!/2 
Ole/ 1-.t·t·iw \fill Cu11rt, .\iiri11g/i<'ld. l ,I 
2115!. l'ho1w· lf H  866 0020. 

6 9 

December 
4 8 

c-01 uu:n ION 1 0  < A l.EN DAR 

Calendar 
l'hiro Pacific Basin International 
S)lnposium on Ad,ances in Space Science 
Technolog)· and Its Applications (PISSTA), 
I os Angeles. California. Cam�1 1 1  F Brown. 
A 111erin111 A wronautirnl Sot 11·tL 6212 Old 
1-.:•me ,\fill Court. Spril1g/h•ld: 1 A 22152. 
l'h,me: 703-866-0020 

GeoloJ!ical Society of America Annual 
Meeting. S1 Louis. M i�;oun l:cl11ll Collis. 
Ci.S.A .. 3300 l'e11ms1· l'lll1 'C, l�O. Box 9140, 
/Jc>ulder, CO 8030 I. Phone. 303-44 7 1020 or 
/-800-CiSA /98R. 

Americirn Geophysical Union Fall Meetinl!, 
San l- ranc1sco. California. A GU .\feetings. 
](10() Florida 1lw1111e NW Wasl,i11gto11, DC 
20009. l'/rtJllc'; :!OJ 462-6903. 

l'li.:a�c 1Hltt:: th,11 the �l'Wnth lntcnwtwnal Cn11ki-cnce on 
(it::tit·hronolog\ , Co,mnchninolog� a1td l,01opc Geo log� i� 
�chL·dulcll hir �l·ptcmhcr 24 29. 1990, not 1 989 a� l istl:d 
in the I l'IH :\11. 52. 

Specia l  20% Discount 
offer good through June 30, 1 989 

(no of copies) 37409-X 1 9th Lunar and Planetary Science Conference $80.00 discounted 
......_(no of copies) 35090-5 1 8th Lunar and Planetary Science Conference $52.00 discounted 

To place credit card orders of $10 or more by telephone between the hours of 8 30 AM and 5 00 PM EST: outside N.Y. State and Canada, call our 24-
hour toll free ordermg service at 1 -800-872-7423. n N.Y. State call 1 -800-227-0247. Please mention the order form number or title wllen ordering to 
get your special d scount 

Name 

Address 

City 

State/Prov. 

Payment: 

Charge Card No. 

Expiration Date 

Signature 
Prinled in U.!.A 

r:::::::J , 

Va sa D 

,.... 

Mastercard D 

1 I 

Total disc. prices from above $ _....;�=='--------:! 

Add. N.Y./Calif. sales tax 

Net Total 

Order lorm #841 

CAM BRIDGE UNIVERSITY PRESS • 32 East 57th Street • New York, N.Y. 1 0022 

LPIB No. 53 1 1  

I1nstItulion / Aff 'I 1 ,aton 

Check E nclosed $ 
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Universities Space Research Association 
LUNAR AND PLANETARY INSTITUTE 
3303 NASA Road One 
Houston, TX 77058-4399 

ADDRESS CORRECTION REQUESTED 
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