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IT'S TIME FOR THE NINTH L&PSC 

The 9th LUNAR AND PLANETARY SCIENCE CONFERENCE will convene at the 
Johnson Space Center on Monday, March 13, 1978 at 8:30 a.m. with a 
series of concurrent topical sessions and continue with a full pro­
gram through noon on Friday, March 17. 

The program, compiled by the Program Committee which is chaired by 
Michael B. Duke, NASA/JSC and Thomas R. McGetchin, LPI, is included 
with this Bulletin for your pre-conference planning. 

The conference is structured along seven topics: 

Constraints on structure, composition, and history of planetary 
interiors. Studies to detennine physical, chemical and thermal 
models for present states and histories of planetary interiors. 

Characteristics and movements of materials on lunar, planetary and 
asteroidal surfaces. Studies of compositions, chemical reactions, 
rates of overturn, lateral and vertical mixing, erosion rates, vola-
tile transport at the surfaces of and within regoliths, and other 
studies of dynamic surface processes. 

Characterization and evolution of volcanic landforms. Studies of 
the origin, fractionation, and emplacement history of volcanic rocks; 
the characterization and regional distribution of volcanic deposits 
and studies of volcanic morphologic features; and determinations of
ages of volcanic features. 

Characterization and evolution of planetary crusts. Studies of the 
nature, origin, fractionation, emplacement mechanisms, and time scales 
for development of planetary crusts. 

Nature and effects of impact processes. Studies related to the mechanics 
of impact cratering, the characteristics of impact crater deposits, the 
processes of formation modification of impact craters and basins, and the 
physical and chemical effects of impact processes on materials. 

Extraterrestrial materials as solar/interplanetary/interstellar probes. 
Studies of solar and cosmic ray interactions; interactions of cometary 
and/or meteoritic particles with planetary surfaces; the search for 
extra-solar system components. 

Earliest history of the solar system. Studies of the physical state, 
chemical composition, and homogeneity of the solar nebula; physics, chem­
istry and chronology of condensation and accretion processes; early 
history of solid bodies. 

(continued page 2) 
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The program has been compiled from the 453 abstracts accepted for 
publication in LUNAR AND PLANETARY SCIENCE IX. This abstract volume 
will be mailed to first authors at the end of February and will be 
distributed to all conference attendees. 

some of the highlights of the Conference this year include the two 
evening plenary sessions: 

Tu esday,  March 14 - 8:00 p.m. "In the Beginning ••• " 
Chaired by John A. Wood, Harvard College Observatory, the topic is to 
consider supernova genesis of meteoritic isotope anomalies and related 
topics. 

Wednesday, March 15 - 8:00 p.m. "Looking Forward" 
Chaired by Christopher Kraft, Johnson Space Center, the topic is to look 
at plans and programs for the immediate future, 1978-82, with an emphasis 
on the opportunities and science yield. 

The Tuesday afternoon segment of the program has been reserved for 
special sessions. Two sessions planned so far are: 

Industrial Development of Cis-Lunar Space 
Organized by D. Criswell (LPI) ; E. Crum (JSC) and R. Williams {JSC) 

Planetary Interiors: What is it we really know? 
Chaired by Gary Latham (Marine Science Institute, Geophysics Laboratory) 

For details of these special sessions see page 3 and 4 this Bulletin. 

Other activities scheduled through the week include the Conference 
Smoker at the Nassau Bay Resort Motor Inn on Monday, March 13 at 
8:00 to 11:00 p.m., and an Open House at the Lunar and Planetary 
Institute on Thursday evening from 6:00 to 7:30 p.m. 

The Friday morning session will be a review of the conference by 
scientists who will summarize each of the seven topics. 

Registration will begin on Sunday at the Nassau Bay Resort Motor Inn 
from 6:00 to 9:30 p.m. and will continue throughout the Conference in 
Building 2, Johnson Space Center from 8:00 a.m. to 5:00 p.m. There 
is no charge for registration. Anyone wishing to pre-register may 
contact Pam Jones at LPI 713/488-5200, ext. 50. 

The scientists attending the Conference will take advantage of the 
gathering to hold many small consortia and working group meetings. 
One of these meetings which has extended a conference-wide invita­
tion is the Consortium 12054 meeting. Members of this Consortium 
will meet at 6:00 p.m. Sunday, March 13 in the Berkner Room of the 
Lunar and Planetary Institute. The group will discuss and if pos­
sible establish: 1) the surface residence time for 12054: 2) the 
rates of lunar surface processes studied using 12054 samples (micro­
cratering, formation of iron group solar flare tracks, growth of 
cosmogenic 26Al activity accreta and dust accumulation, solar 
wind sputtering and implantation of solar wind and lunar "atmospheric" 
noble gases). For more information about this consortium, contact 
Jack Hartung, SUNY, Stony Brook 516/751-7401. 
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INDUSTRIAL DEVELOPMENT OF CIS-LUNAR SPACE 

Special, Session 9th LUNAR & PLANETARY SCIENCE CONFERENCE 

Tuesday, March 14, 1978 
1:30 p.rn. 

ORGANIZERS: D. Criswell (LPI) 

Welcome: Crum) 

Introduction: (Williams) 

E. Crum (JSC)

P R O G R A M  

Building 2, Auditorium 
Johnson Space Center 

R. Williams (JSC)

Non-Terrestrial Resources - A NASA Point of View 1:35 
(S. Sadin/NASA-HQ) 

Material Needs �f a Space Solar Power Station 1:55 
(L. Bell (NASA-JSC) 

Near Earth Resources 2:15 
(J. Arnold/La Jolla) 

Development of Lunar/Space Industries 2:35 
(D. Criswell/LP!) 

Resource Potential of the Central Highlands of the Moon 2:55 
(N • Hubbard/NASA-JSC) 

Mining Lunar Material 3:15 
(D. Carrier/Woodward-Clyde) 

Electrostatic/Magnetic Separation of Lunar Materials 3:35 
(Ion Inculet/Univ. Western Ontario) 

Refining Lunar Materials 3:55 
(R. Waldron/LP!) 

Extraterrestrial Manufacturing for Large Space Structures 4:15 
(To be announced) 

An Environmental Impact Matrix of the Use of Extraterrestrial 4:35 
Resources 

(Paul�. Grogger/Univ. Colorado) 

Question Sessions 4:45 
(Speakers in Panel Forum - D. Criswell, Moderator) 
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PLANETARY INTERIORS: WHAT IS IT WE REALLY KNOW? 

SpeaiaZ Session 9th LUNAR & PLANETARY SCIENCE CONFERENCE 

Tuesday, March 14, 1978 Gilruth Center - Room 104 
1:30 p. m. � - � Johnson Space Center 

CHAIRMAN: Gary Latham, Marine Science Institute/Geophysics Laboratory 

After fifteen years of spacecraft exploration, it is appropriate to pause and 
review what we really know about the interiors of the planets, other than Earth. 
The seven talks in this special session, while not totally inclusive, offer a 
broad review of our present state of knowledge regarding planetary interiors. 

TOPIC SPEAKER -
The Thermal Model/Density Model Game Sean Solomon 

Geological Constraints on the Composition and Jim Head/ 
Structure of Planetary Interiors Tom McGetchin 

Gravity Fields and Tectonics Roger Phillips 

Magnetic Fields ■ Chris Russell 

Petrology-Trace Elements Michael Drake ■ 

LI 

■ 
Major Planets Bill Hubbard -
Major Planet Satellites John Lewis 
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Lunar and Planetary Institute. There are usually four issues per 
year. It is distributed free on request to lunar and planetary 
scientists, educators, and students and their institutions. 

Editor: Frances B. Waranius, Lunar and Planetary Institute 
3303 NASA Road fl 
Houston, TX 77058 U.S.A. 
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C_O_N_F_E_R_E_N_C_E ____ I_N_F_O_R_H_A_T_I_O_N 

MESSAGE CENTER 

A Message Center will be established in the lobby of 
Building 2. Persons who have a need to contact you 
during the Conference should be instructed to call 
Houston, Texas, 713-483-3011. The Message Center will
be operational during each day of the Conference from 
8:00 a.m. • 5:00 p.m. Messages will be placed on a 
bulletin board at the Registration Desk. There will be 
no paging during the Conference. Participants are 
reminded not to make long distance phone calls from 
any JSC phone. Pay telephones are available in both 
Building 2 and the Gilruth Center. 

TRANSPORTATION ASSISTANCE 

Assistance for arranging airline reservations is 
available from the Airlines Traffic Office in Room 130 
of Building l. Conference badges must be worn for
entrance to this building. This service will be 
available each day of the Conference from 8:00 a.m. -
5:00 p.m. 

SMOKER 

A Cash Bar Smoker for all Conference participants and 
their wives/husbands/dates will be held on Monday, 
March 13, 1978, at 8:00 p.m. in the Nassau Bay Resort 
Motor Inn, 1700 NASA Road One. 

LUNAR ANO PLAttETARY INSTITUTE OPEN HOUSE 

Participants at the Conference are invited to visit the 
Lunar and Planetary lnstltut� between 9:30 a.m. and 
12:00 noon and from 2:30 p.m. - 5:00 p.m. each day. 
Tours of the building will be 9iven at 10:00 a.m. and 
3:00 p.m. Monday through Friday. An informal Open House 
will be held at the LPI Thursday, March 16, 6:00 p.m. -
7:30 p.m. All Conference participants are invited to attend. 

NASA TOUR 

Arrangements may be made ln the lobby of Building 2 for 
a conducted tour of the Johnson Space Center. Tours 
will require approximately 1-1/2 hours and will include 
visits to the Mission Control Center and Space Environ• 
mental Simulation Laboratory. 

- -
BREAKFAST ANO LUNCHEON 

■
■ 

■

I 

� 

■

Breakfast and luncheon will be available from restaurants 
■ 

and cafeterias within the JSC area. Two cafeterias are 
open at JSC, one in Building 3 and the other in Building 11. 
They are open from 7:00 a.m. - 2:00 p.m. Monday through 
Frida�. 

� 
.._ 

BUS SERVICE 

A shuttle bus service between JSC, LP!, and the various 
motels/hotels will operate each day fro� 7:30 a.m. -
9:30 a.m., from 11:30 a.m. • 1:30 p.m., and from 5:00 
p.m. • 6:30 p.m. In addition, a shuttle bus service
will operate continuously between the Building 2
Auditorium and the Gilruth Recreation Center, and will 
travel to the LP! each hour on the hour, from 8:00 a.m. 
- 6:00 p.m. 

BADGE$ 

During the period of the Conference, your Conference 
badge will allow you entrance to the various build1ngs 
where sessions are being held. Your JSC and LP! hosts 
will be pleased to offer any assistance. 

REGISTRATION 

Registration will begin on Sunday, March 12, 6:00 p.m. 
-9:30 p.m. at the Nassau Bay Resort Motor Inn.
Registra�ion will continue in Building 2, Johnson Space 
Center, B:00 a.m. - 5:00 p.m. Monday through Friday. 

PROGRAM COMMITTEE 

The Conference program was prepared on the basis of
submitted abstracts. The Program Committee consisted 
of M. Duke /Johnson Space Center) and T. HcGetchin 
(Lunar and Planeta ry Institute), Co-Chairmen; A. Bence 
(State University of Ne� York at Stony Brook); J. Boyce 
(NASA Headquarter,); P. Coleman (Univer1ity of California); 
A. Duba (La�rence Livermore Laboratory); D. Gault
(Hurphye Center of PlanetolcgyJ; E. Gibson (Johnson Space
Center); C. Kohenberg (Washington University); R. Huguenin 
(University of Hassachusette); A. Irving (Lunar and Planetary 
Institute); R. T. Merrill (University of Washington); 
R. B. Merrill (Lunar and Planetary Institute); R. Phillips
{Jet Propulsion Laboratory }; L. Ranc,telli (Battelle 
Pacific North�est Laboratory); R. Saunders (Jet Propulsion 
Laboratory); and C. Simonds /Lunar and Planetary Institute). 
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Monday, March 13, 1978 

Vll·A EARLY SOLAR SYSTEM I: CONDENSATION, 
FRACTIONATION AND COOLING HISTORY 

Building 2 Auditorium 
8:30 a.m. 

Chairmen: D. Burnett 
J. Macdougall

Boynton 
Rar•-Earth Element• aa Indicators of Supernova 
Conde,i•ation 

Wagner, Larimer 
Co,idensation and Stability of Chemically 
Heterogeneoue Subatance• 

Wai, Wasson, Willis. Kracher 

Wark 

Nebular Condensation of Moderately Volatile 
Element•, Their Abundances in Iron Meteorites, 
and th• Qua.ntiaation of Ge and Ca Abundances 

Early Sola:r Syst·11m Strati5:raphy: The Condeneation 
Sequence f:rom Allende to Chondrites, and the Origin 
of Ch:rond:rulea 

Hertogen, Janssens, Palme, Anders 
Late Nebula:r Condensate• and Othe:r Material• 
Collected by the M•teorite Pa:rent Bodie• 

Bunch, Chang 
Carbonaceous Chondrite (CH) PhyHosiHcates: 
Condensation or Alteration O:rigin? 

Chang, Mack, Lennon 
Carbon Chemistry of Separated Phases of Murchison 
and Allende Meteorites 

Arrhenius, Fitzgerald, Markus 
Kinetic Isotope Fractionation and the Composition 
of Het•oritee 

Benjamin, Jones, Stapanian, Heuser, Burnett 
Solar System Actinide Abundance• 

Pellas, Bourot-Oenise, Storzer 
Shaw Revisited: Cooling Bietory and U-Pu Distribution 
in Phoephate• 

Davis, Allen, Hutcheon, Grossman 
A Bibonit•-Rich Inclusion from Allende: 
Mineralogy, Texture and Trace Element Chemietry 

Macdougall, Carlson 
R•fracto:ry Element Rich Inclusions in Cl and C2 
Heteoritea 

Monday, March 13, 1978 

Ill-A GENESIS ANO EVOLUTION OF BASALTS 

Gilruth Center - 104 
8:30 a.m. 

Chairmen: E. Stolper 
R, Warner 

Takeda, Miyamoto, lsh1i 
Comparison of the Chemical T�ends ar.d Crdstatlo5raphy 
of Pyrozenes for XREEP Basalts With Those for Eucrites 

Onorato, Uhlmann, Taylor, Coish 
An Olivine Cooling Speedometer 

Walker, Powell, Hays 
Dynamic CrystaZZi%ation of a Eucritic Baaalt 

Grove 
Cooling Histories of Luna 24 l,t,1,1-Ti Ferrobasalts 
and Ferrcgabbros 

Haskin, Lindstrom, Dungan 
Trace-Element Fractionation During Crystallization 
of Thin Tholeiitic Lava Flo1o1s 

Butler 
Recognition of Lunar Glass Droplets Produced 
Directly from Endogenous HeZ -ts: The Evidence frotr 
S-Zn Coatings

Heiken, McKay, Gooley 
Petrology of a Sequence of Pyroclastic Rocks from 
the ValZ•y of Taurue-Littrolol (Apollo 17 Landing Site) 

Gibson, Andrawes 
Natu:re of the Gas Phases ReZeaeed from Lunar Rocks 
and Soila upon Crushing 

Rhodes 
Primary Hare Basalts and Green Glass 

Taylor, Warner, Keil 
Chemical Trends Among VLT Hare Basalts and Glaeaes: 
Clues to the Nature of Their Parent Hagmas 

Ma, Schmitt 
Chemistry and Petrogenesis of Apollo 16 Basalts 

Tarasov, Nazarov, Shevaleevsky, Gaverdovskaya, Korina 
Petrological Peculiarities of Basaltic Rocks 
from Hare Crisium 
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�on�•y. March 13, 1978 

I-A THERMAL ANO TECTONIC ASPECTS 

Gilruth Center - 206 
8:30 a.m. 

Chairmen: W. Kaul a 
J. O'Keefe

Turcotte. Ahern 
Magma Produc�:on and Migration Within the Moon 

Daly, Richter 
Convection uith Decaying Beat Sources: A Simple 
Thermal Evolution Hodel 

Peale, Cassen 
Contribution of Tidal Dissipation to Lunar Thermal 
History 

Burns, Schult� 
Tidal Heating of the Hoon: A Reappraisal 

Yoder, Sinclair, Williams
The Effects of Dissipation in the Hoon on the Lunar 
Physical Librations 

Lucch1tta, Watkins 
Large Crabens and Lunar Tectonism 

Warner, Morrison 

Frey 

Planetary Tectonics I: The Role of Water 

Rift Valleys of Mars and Earth: Structural Comparisons 
and Implications 

Phillips, Maxwell 
Lunar So,mder Revisited: Stratigraphic Correlations 
and Structural Inferences 

Solomon. Head 
Vertical Movement in Hare Basins: 
Emplacement, Basin Tectonics, and 
History 

Maxwell 

Relation to Hare 
Lunar Thermal 

A Finite-Element Hodel of Multi-Ring Basin Ridge 
Systems 

Scott. Watkins, Diaz
Regional Deformation of Hare Surfaces 

"on4ty. Harch 13. 1978 

Vll-8 EARLY SOLAR SYSTEM DYNAMICS 

Building 2 Auditorium 
1:30 p.m. 

Chairmen: G. Wetheril 1 
A. Cameron

De, Arrhenius 
Grain Temperature in Protoplanetary Pust Clouds 

Alfv�n 
From Dark Cloude to Flaneta and Satellites 

Taylor 

Smith 

Geochemical Evolution of the Hoon: 
and K Abundances: Depth of Initial 
Pre-Accretion Element Fractionation 

Th, V 
Melting and 

Possible Controls ori the Bulk Composition and 
Origin of the Earth: Further Discussion 

Ringwood 
Origin of the Hoon 

Ransford, Kaul a 
Melting of the Hoon by Beterogeneous Accretion 

Kaula 
Planetary Thermal Evolution During Accretion 

Ward, Cameron 
Disc Evolution Within the Roche Limit 

Wetherill 
Steady-State Populations of Apollo-Amor Objects 

Davis 
Di.spersive Effects of Gravitational Encounter• 

Matsui 
Collisional Evolution of Hass-Distribution 
Spectrum of Planetesimals 

Greenberg, Wacker, Kartmann, Chapman 
G�outh of Planets from Planeteaimals 

Harris 
The Formation of the Outer Planets 
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Monday, March 13, 1978 

II-A MARS AND MERCURY

Gilruth Center - 104
1:30 p.m. 

■ Cha 1 rmen: R. Saunders 
R. Arvidson

Sjogren, Wimberly, Cain, Brenkle 
J.:crs Gravit:1: AcditionaZ ileso!ution from 
Viki11g Orbit 1 

Arvidson, Guinness, Carl ston, Pidek, Jones, Sagan, 
Wall 

Viking Lander Imaging During the Ezte11ded Mission 

Jakosky 
Modeling of the Martian Surface: Thermal Inertia 
and Related Characteristics 

Cl ark, Baird, Toulmin, Rose, Keil 
Hartia11 Surface Materials: Sample Chemical 
Differences and the Trace Element Problem 

McCord, Singer 
Characterization of Mars Surface Unite 

Smyth, Huguenin, McGetchin 
Composition of Martian Primary Lavas-Convergence 
of Hodel Results 

Saunders, Roth, Elachi, Schubert 
Topographic Control of Volcanism and Surface 
Morphology in the Arsia Hons Region of Hare 

Schaber, Horstman, Dial 
The Distribution and Eruptive History of Lava 
Flo� Materials-Tharsis Region of Mars 

Baker 
A Preliminary Assessment of the Dynamic Erosional 
Processes that Shaped the Martian OutfZo� Channels 

Cutts, Blasius, Roberts 
Chaotic Terrain and Channels Associated �ith Chrysa 
Planitia, Hare: An Alternative Erosional Model 

Hodges, Moore 
TabZemountain• of Hara 

■ Schultz, Gault 
Impact Ejecta Emplacement on Mara 

Roth, Ehchi, Saunders, Schubert 

Pike 

Radar Depths of Large Martian Craters 

Volcanism on Earth and Mars: Topographic Analogs 
of Large Central Edifices 

Kalin 
Surface of Mercury: Evidence of Central Volcanism 
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Monday, March 13, 1978 

III-B BASALTS - METEORITES ANO MARIA

Gilruth Center - 206 

Chairmen: P. Butler 
H. Mcsween

Binder, Lange 

1:30 p.m. 

:n,e gars Basalt Magma Source Region 

Schreiber, Thanyasiri, Legere, Lauer 
A Hedley of Redoz States in Lunar Magma• 

Thornber, Roeder 
Effect of Compoeition on the Valence of Iron 
in Baaattic Liquide 

Beaty, A 1 bee 
A Teztural, Hadal and Chemical Classification of 
the Apollo 11 Low-K Basalts 

Gamble, Coish, Taylor 
The Oldest Mare Basalt•: Mineralogy and Petrologf

Boyce, Johnson . 
Ages of Flo� Units in the Eastern Maria and Mare 
Humorum Based on Crater Density 

Kyquist, Wooden, Bansal. Wi esmann
A Shocking Rb-Sr Age for the Shergotty Achondrite 

Mcsween, Stolper 

.. 
■ 

Shergottite Meteorites, I: Mineralogy and P•trography 

De Hon 

Horz 

Hazimum Thickness of Materials in the Western Hare 
Basins 

How Thick are Lunar Mare Baaalta? 

Weiblen, Schulz 
Lunar Maria and Terrestrial Creenstone-Granite 
Terranee: Significance of Similarities and 
Differences -
■ 
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Monday, March 1 3, 1 978 

NINTH LUNAR ANO PLANETARY SCIENCE CONFERENCE SHOKER ■•
Nassau Bay Resort Motor Inn 

1700 NASA Road One 

8:00 p.m. - 11 :00 p.m. 
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Tuesday, March 14, 1978 

VII-C EARLY SOLAR SYSTEM Ill: ISOTOPE
ANO NUCLEAR EFFECTS 

Building 2 Auditorium 
8: 30 a.m. 

Chairmen: J. Reynolds 
R. Pepin

Phinney, Whitehead 

■ 

Light Elements in Minerals of an Allende Inclusion 

Rajan, Brown, Whitford, Roberts, Tera 
Lithium Iaotopic Composition in Some Stone Meteorites 

Yeh, Epstein 
Hsi/28Si and 3Dsi;zesi of Hetsorites and Allende 
Incl1'sione 

Clayton, Mayeda, Epstein 
Isotopic Fractionation of Silicon in Allende Inclusions 

Steele, Smith, Hutcheon, Clayton 
Allende Inclusions: Cathodoluminescence Petrography: 
Anorthite and Spinel Chemistry: Hg Isotopes 

Lorin, Michel-L�vy 
Heavy Rare Hetals and Magnesium Isotopic Anomalies St1'diis 
in Allende and Leoville Calcium-Aluminum Rich Inclusion• 

Runcorn 
Super Heavy Elements in the Primeval Hoon? 

Moniot 
Noble-Gaa-Rich Separate• From R-Chondrites 

Niemeyer 
I-Xe Dating of Inclusions from IAB Iron Meteorites

Bernatowicz, Hohenberg, Hudson, Kennedy, Podosek 
Ercess Fission Xenon in Apollo 16 Samples 

Lewis, Alaerts, Anders 
Xenon in Primitive Chondrites: Bo� Hany Component•? 

Pepin, Phinney 
Fiesion Xenon in Carbonaceous Meteorites 

Heymann, Palma
Terreetriat Krypton and Xenon, are the•• Fr•ate? 
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Tuesday, March 14, 1 978 

lV-A KREEP ANO MAGMA OCEANS 

Gilruth Center • •04 
8:30 •.m. 

Chairmen: M. Dr.ke 
J. Minear

Spudis 
Composition and Origin of ths Apennine Bench 
Formation 

Hawke, Head
LMnar KREEP Volcanism: Geologic Evid•nce for History 
and Hod• of Emplacsmsnt 

Lugmair, Carlson 
Sm-Nd Systematics of "KREEP" 

McKay, Wiesmann, Wooden, Bansal 

Heyer 

Pstrology, Trace EZement"Chemistry and Chronology 
of KREEP-Rich Helt Rock 14078 

Ion Microprobe Analyses of AZMminoua Lunar Classes 

Campbell, Hess, Rutherford 
Ilmenite Crystalli�ation in Ron-Mare Basalts 

Jovanovic, Jensen, Reed
A Laterally Inhomogeneous Hoon: CZ-P�Os, Rb-Sr 
Evidence 

Minear, Fletcher 
Crystalli:ation of a Lunar Magma Ocean 

Herbert, Drake, Sonett 
CeophysicaZ and Geochemical Evolution of the LMnar 
Magma Ocean 

Warren, Wasson 
MrKREEP: The Last Dregs of the LMnar Magma Oc•an 

Longhi 
Pyro%•n• Stability and the Composition of th• 
Lunar Magma Ocean 

Herzberg, Wood
Spinal Cataclasitss ae Samfles of the Lo�er 
Crust of the Noon 

Tuesday, March 1 4 ,  1 978 

J-8 INTERIOR STRUCTURE

Gilruth Center - zoi
8:30 1.m. 

Chairmen: T. Shankland 
P, Oyal 

,atham, Dorman, Horvath, lbrahim, Koyama, Nakamura 
?cssiv£ Seismic ,�periment: A Summary of Current 
Status 

Anderson, Cook, Dainty, Ouennebier , Goins, Kovach, Latham, 
Lazarewicz, Miller, Nakamura, Sutton, Toksoz 

Viking Marti.an Seismology:· A Summary of Current 
Status 

Malin, Phinney 
First Ordsr SMrface Wave Scattering Solution for 
Synthesising Lunar Seismogram• 

Nakamura 
A1 Mponquakes: Source Distribution and Focal Mechanism 

Goins, Tijksoz, Dainty 
Constraints on the Structure of the Lunar Upper 
Mantle 

Thurber, Solomon 
An Assessment of 
Lunar Near Side: 
Implications for 

Crustal Thickness Variations on the 
Node Zs• Uncerta1,n ties, and 

Crustal Differentiation 

Tittmann, Nadler, Curnow, Richardson 
Internal Friction and Modulus Measure�e�te In Lunar 
and Lunar Analog Rocks 

Hood, Schubert 

Sato 

Deep Magnetic SoMnding of the Noon in the Geomagnetic 
Tail and Plasma Sheet 

A Possible Role of Carbon in Characteriaing the 
O�idation State of a Planetary Interior and Originating 
a Metallic Cora 

Goldstein, Hood, Russell 
Time Dependent Electromagnetic Response of the Noon 
and Conical Plasma Cavity 

Wiskerchen, Sonett 
A Lunar Core and Other Natters: Fine Tuning of the 
Lunar Electromagnetic Cain 

Huebner, Duba, Wiggins, Smith 
Electrical Conductivity of Orthopyrc�ene; Measurements 
and Implications 
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Tuesday, 11arch. 14. 1978 

VJ-A C011POSTION OF FLUX OF EXTRATERRESTRIAL 
MATERIAL 

Gilruth Center • 206 
1 : 30 p. m. 

Chairmen: F. Horz 
A. El Goresy

Hartung, El Goresy, Nagel 
Chemical Composition Variations in Lunar Microcrater 
Pit Classes 

Takahashi, Yokoyama, Fireman, Lori us 
Iridium Content of Polar Jee and Accretion Rate of 
Cosmic Matter 

Brownl ee, Hodge, Blanchard, Bunch, Kyte 
Chondritic Meteor Debris in Aby•sal Sediments 

Flynn, Fraundorf, Shirch, Walker
Chemical and Structural Studies of "Brounlee" 
Particles 

Bibring, Brownlee, Hodge, Blanchard, Bunch, Kyte 
Chondritic Meteor Debris in Abyssal Sediments 

Kothari 
Constraints Imposed on the Cooling History of a 
Nebula by the Crouth of Craine 

Tuesday, March 14, 1978 

SPECIAL SESSIONS 

Afternoon 

A portion of the afternoon schedule has been left free 
to accommodate special informal sessions which consider 
subjects that do not fit readil y within the topical 
framework of the Conference. Descriptions of these 
sessions are included in your registration packet. 
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·.-. Tuesday, March 14, 1978 

"'Iii TH£ BEGINNING ..... "* 

Building 2 Auditorium 
8:00 p.m. 

I. 
■ 

Chairman: J. Wood 

Papanastassiou, Huneke, £sat, Wasserburg 
Pandora's Boz of the Nuclides 

Lugmair, Marti, Schein in 
Incomplete Mizing of Products from R-, p., and S­
Proceas NucZeoaynthssie: Sm-Nd Systematics in 
Allende Inclusion EX 1-04-1 

Falk, Lattimer, Margolis, Schramm 
Grain Formation in Supernovae and Isotopic An�maZie• 
in the Early Solar System 

Cl ayton 
Nucleosynthetic Origin of �1x Ezceea in Soil Agglu· 
tinates 

Cameron, Cowan, Truran 
The Triggering Supernova and Isotopic Anomalies in 
Meteorites 

•Bib le, Genesis 1: l

Wednesday, March 15, 1 978 

1-C PLANETARY MAGNETISM: SAMPLES ANO SURVEYS

Building 2 Auditorium
8:30 1.m. 

Chairmen: C. Sonett 
w. Gose

Fielder, Brecher 
The Magnetic Properties of Lunar Soils and Soil­
Breccias Analogs: To B or not to B? 

Nagata 
Thermal Bietory of Some Lunar Material• and Chondritic 
Meteorites-Magnetic Metallography for Lunar Materials 
and Heteorite11 

Larson 
Degradation of Lunar Basalts During Thermal Beating 
in Vacuum and its Relation to Paleointensity 
Meas ure111en te 

Sugiura, Strangway, Pearce 
Lunar Sample Palsointsnsity Ezperiment Undsr Controlled 
Ozy9en Fugacity 

Srnka, Martelli, Cisowski, Fuller 
Magnetic Field Effects and Remanent Magnetiaation 
in a Hypervelocity Impact Ezperiment 

Dolginov, Zhuzgov, Sharova, Buzin, Yeroshenko 
The Magnetosphere of Venus 

Russell 
Does Mars Have an Activs Magnetic Dynamo? 

Hood, Rustell, Coleman 
The Magnetization of the Lunar Crust a11 Deduced 
from Orbital Surveys 

Anderson 

Lin 

Distribution of Lunar Surface Magnetic Field• 

A Search for Impact Crater-A11sociated Surface Magnetic 
Fields in Hare Regions 

Lichtenstein, Coleman, Russell 
A Comparison of Independent J1ethod11 of Measuring 
Lunar Magnetic Fields 

Dyal, Daily 
Cruatal Magnetic Scale Sizes Measured at Apollo 
Landirag Situ 
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Wednes day, March 15, 1978 

II-S REGOLITH I - EVOLUTION

Gilruth Center - 104 
8:30 a.m. ■ 

p 
Chairmen: J. Papike

C. Chapman 

Housen, Wilkening, Greenberg, Chapman 
Regolith Evolution on SmaZZ Bodies 

Zook, Hartung, Hauser 
Loosely Bound Dust, Impact Pits, and Accreta on 
Lunar Rock 120S4, S4. 

Crozaz 
H�story of Regolith Deposition at the Apollo 17 
and Luna 21 Landing Sites and at Shorty Crater 

Criswell, Basu 
Rosiwal Principle and Surface E:posure of Lunar 
Soil Grains 

Morris 
In Situ Reworking (Gardening) of the Lunar Surface: 
Evidence rrom the Apollo Corea 

Nagle 
The Authigenic Component in Lunar Cores 

Fruchter, Evans, Rancitelli, Perkins 
Lunar Surface Processes and Cosmic Ray Histories 
Over the Past Several Hillion lears 

Eugster, Eberhardt, Geiss, Grogler 
The Solar Wind and Cosmic-Ray E:posure History of 
Soil Prom Drive Tube 74 001, an Unmi:ed Lunar R�golith 

Eugster 
A Refined Method for the Calculation of Residence 
Time• and Shielding Depth• for Two-Stags Irradiation 
Models and the Determination of the Depth Dependency 
of Cosmogenic 131 Xe/126xe and l3Kr/78Kr 

florensky, 8asilevsky, Bobina, Burba, Grebennik, Kuzmin, 
Polosukhin, Popovich, Pronin, Ronca 

The Floor of Crater Le Monier: A Study of Lunokhod 2 
Data 

Papike, Vaniman, Schweftzer, Baldwfn 

laul 

Apollo 16 Drive Tvba 60009/60010. Part 111: Total 
Major EZament Partitioning Among the Regolith 
Component• or Chemical Mi:ing Nodal• with PetroZogic 
Credibility 

Chemical Study of Sias Fractions of Apollo 17 Deep 
Drill Cores 70009-70006 
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�ednesday, March 15, 1978 

11-C PHYSICAL PROPERTIES OF LUNAR SOIL -
lABORATORY ANO REHOTE OBSERVATIONS

■ 

Gilruth Center - 206 
8: 30 a .m. 

Chairmen: P. Bell 
H. Moore

Hazen, Bel 1, Mao 

■ 

-
Effects of Compositional Variation on Absorption 
Spectra of Lunar Pyro:enes 

Osborne, Parkin, Burns 
Effects of Temperature on the Electronic Spectra 
of Minerals: Application• to Heated Planetary Surfaces 

Fountain, West 
Thermal Conductivity, Thermal Diffusivity, and Specific 
Heat of Lunar Sample 15031,38 

Hapke, Wagner, Cohen, Partlow 
Reflectance Measurements of Lunar Materials in the 
Vacuum Ultraviolet 

Schaal, Horz, Bauer 
Shock E:periments on Particulate Lunar Basalt - A 
Regolith Analogue 

Stesky 
Compresaional Wave Velocity in Compacting Fine­
Grained Powders Under High Vacuum 

Moore, Arthur, Schaber 
Yield Strengths of Flows on the Earth, Noon, and 
Harl$ 

Thomps on, Johnson, Matson, Saunders , Shorthi11 ,  Zisk, 
Moore, Schaber 

Unusual Remote Sensing Signatures of Montee Jura and 
Crater Plato 

Thompson 
High Resolution Radar Hap at ?.SN Wavelength 

Gary, Keihm 
Interpretation of Ground-Based Microwave Measurements 
of the Noon Using a Detailed Regolith Properties 
Model 

- -

■I�
■- L _J ■ ■ ■ 

-

"' 

r c:: 
::::, 
C, 
"1 
gi 
::::, 
0. 

-0 ..... 
C, 
::::, 
Cl) 

� ..... 
::::, 

<-+ .... 
0 

C0 c:: ..... .....
(I) 
rt-..... 
::::, 
z 

0 . 
.....
(JI 

I 

, I -0 
C, 

� l� w 

J 

- -. 

-• 
I 

-

■ ,-....._::- --- .,-
• • 

I p ■ I 
-

■•-■1 1•1111. 

- .. ■ -- .......1 
- 1  I I ..,,..,. 

- -

■ 

■ 

:a.- •  
I ■ 

-

■ ..,_ 

_ ..... ,_ ---- -- . 
....- ---. I .-._ ·~. --_ 

\1~ •• - _L_._ 
-. _ __, __ -
-~ . ._ IIIIIC... - I .. - -

--rt. 
t I -"- , -- --.-_ -~ -.,,..,. ur . 

. -- ._ -•~•· ~::• _--_r 

"-.. - ,. - ..,. r 
I • - ~. • I 

Ill 
'11""1" - I ., 

•• I 
II - - - - -



Wednesday, March 1 5, 1 978 

I V-B BRECCIAS AND Sl DEROPHILES 

Building 2 Auditorium 

Chairmen: R. Grieve 
S. Winzer

1 : 30 p.m. 

Winzer, Breen, Ritter, Meyerhoff, Schuhmann 
A Study of Glass Coatings From Some Apollo 15 Breccias 

Delano, Ringwood 
Indiganous Sidsrophile Elament Component of th• Lunar 
Highlands and its Significancs 

Wanke, Dreibus, Palme 
Ar• the SidsrophiZe EZsmants Found in th• Lunar 
Highlands of Truly Meteoritic Origin? 

Lofgren, Smith 
Dynamic Helting and Crys"taliization Studise on a 
L,mar Soil 

Uhlmann, Handwerker, Gonez, Onorato 
The Formation Kinetics of Lunar Glasses 

Stoffler, Knij \ 1 ,  Stahle, Ottemann 
Ta%tural Variations of the Crystallins Matri% of 
Fra Nauro Breccias and a Hodel of Brsccia Formation 

Ostertag, StOffler, Horz, Oberbeck 
CZast Populations and Sedimantological Studies in 
ths Continuous Deposits of the Ries Crater 

8asllevsky, 6ranovsky, Ivanov 
Grain-Sias Distribution and Relative Langth of 
Fragments in Allogene Breccias of the Meteoritic 
Craters Janisjarvi, XareZia an d Kara, the Polar Ural 

Simonds, Phinney. McGee, Cochran 
Geology of ths West Clearwater, Quebec Impact Structure, 
Part I: Structura and Field Geology 

Simonds, Phinney, McGee, Cochran 
Geology of Weet CZearwatar Impact Structure, Quebec, 
Part II: Petrology 

James, Hedenquist 
Consortium Breccia ?325S: Petrology of Aphanitic 
Lit ho logiee 

Nord, James 
Consortium Breccia 73255: Etsctron Petrography of 
Aphanitic LithoZogiee and Anorthite Clasts 

Blanchard, Budahn, Kerridge, Compston 
Consortium Breccia ?J2SS: Rare-Earth-Element, Light­
Element, and Rb-Sr Chemistry of Aphanitic Lithologies 

Staudacher, Oominik, Jessberger, Kirsten 
• Consortium Breccia 73255: • 0Ar-3 9 Ar Dating

Eichhorn, James, Schaeffer, Huller 
Laser-Probe 3 9Ar-• 0 Ar Dating of 1�o Cl asts from 
Consortium Brec�ia 73215 

Wednesday, March 1 5, 1 978 

l l•D REGOLITH II - VOLATILES ANO CORE STUO l [S

Gilruth Center • 10� 

Chairmen: R. Clayton 
A. Walker

McKay, Wa, ts 

1 : 30 p . m , 

Grain Size Dis: ribution of Samples From Core 74001 
and 74002 

Horris, Gose, Lauer 
Depositional and Reworking History of Core 74001/2 

Bogard, Hirsch 
Noble Gae Content• and Irradiation Bi.story of Orange­
Btaok Glass in the 74001-74002 Core 

Becker, Clayton 
Nitrogen Iaotopes in Some Ezceptional Apollo 12 and 
Apo Z Zo 1 7  Soila 

Bl anford,. Wood 
Irradiation Stratigraphy in Apollo 16 Cores 

Ray, Oziczkaniec. Walker, Heymann 
Stratigraphy in Apollo Drill Core Segment 60003 

Schul tz, Weber, Spettel, Hintenberger, W�nke 
Noble Cas and Element Distribution in Agglutinates 
of Different Densities 

Etique, Baur, Derksen, Funk, Horn, Signer, Wieler 
Light Nob le Cases in Agglutinates: A Record of 
Their Euolution? 

Cirlin, Housley 
Flameless Atomic Absorption Studies of Volatile 
trace Metals in Apollo 1 7  Samples 

Des Marais 
Carbon Isotopes, Nitrogen and Sulfur in Lunar Rocks 

Pillinger, Jull 
Carbon Chemistry Studiea of Agglutinate Separates 
From Soil 12023 
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�ednesday, March 15, 1978 

VI-B SOLAR AND GALACTIC COSMIC RAYS AND SOLAR 
W I ND EFFECTS IN LUNAR MATERIALS 

Gilruth Center - 206 
I : 30 p.m. 

Chi armen: R. Perki ns 
J .  Kerridge 

Reedy, Herzog, Jessberger 
Depth Variations of Spallogenic Nuclide• in 
Meteorites 

Rancitel l i, Evans, Fruchter, Perkins 
Galactic Cosmic Ray Variations During the Period 
1967 t o  1977; Cosmogenic Radionuclide Production in 
Meteol'i t1ta 

Russ, Kohl, Murrell, Arnold 
An Ezperiment on the Constancy of the SCR Flu: Over 
the Past Two Million Years 

Lorin, Poupeau 
Cosmic-Ray Tracka-Spallogenic 2 2Ne Correlation in 
Chondri tea: Pre-Atmospheric Size and Pre-Irradiation 
Effec ts  

Gopalan, Goswami, Rc10 ,  Venkatesan 
Solar Cosmic Ray Produced Noble Cases and Tracks 
in Mineral Separates from Lunar Fines 

Dartyge, Ouraud, Langevin, Maurette 
Past Activity of Ancient Solar Flare 

Bull, Green, Durrani 
The En ergy S trum of the VVB Cosmic Ray• Averaged 
Over the Last 19 HYr. 

Fl ynn, Fraundorf, Shi rck, Wal ker
An Evaluation of Evidence for Superheauy Elements 
in Nature 

Kerrl dge, Kaplan, Petrowski 
Carbon Isotope Systematics in the Apollo 16 Regoli th 

Fil l eux, Spear, Tomb rel lo, Burnett 
Carbon Depth Dis�ribMtion• for Soil Brecciaa 

Fireman, Defelice, D ' Ami co
Carbon-14 in Lunar Soil 

!i nner, Oust, Chaumont, Orc1n
Ion Probe NeaeMremante of Hg, Ti and Fe Surface 
Concen trations in Plagioclas11 Crystals from Lunar 
Soil sa.,ples 

Kiko, Kirsten, R i es
Peculiarities of Solar Wind in Lunar Oliuines 

Wednesday, March I S ,  1 � 1$ 

LOOKING FORWARD 
A Sess i on looking at Pl ans and Opportunities 1 n  Phnetary 

and Earth Sciences During the Next Few Years 

Gilruth Center • 1 04 

Cha i rman: C .  Kraft 

Hi nners 

8:00 p.m. 

Challenges for Planetary Science in the 1980' •  

Masursky 
Hicrouavee a• an Ezploration Tool for Planetary 
Geology 

Albee 
Toward a Strategy for the Ezploration of Hare 

Johnson 
The Jupiter Orbiter Probe Hi1sion: A Clos• Look 
a t  Sate Hi tea 

Rasool 
Building a Program of Earth Applications: Plans 
and Opportunities 

Si 1 ve r 
Mineral Resources Ezploration From a Flatform in 
Space 
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Thursday, March 16, 1 978 

1 1-E REGOLITH Il l - WEATHERING 

Building 2 Auditorium 
8:30 a.m. 

Chairmen: 8. Hapke 
R. Morris

Griffith, Papanastassiou, Russel l, Tombrello, Weller 
Simu:ation t�perimentt and Solar Wind Sputtering 

P aruso, Cassidy, Hapke 
An Erperimental Investigation of Fractionation 
by Sputter Deposition 

Carey, McDonnel 1 
The Role of Diffusion and Heterogeneous Target 
Characteristics in the Sputter Mechani•m; Monte 
Carlo Simulations and Laboratory Be+ Ion Sputter 
M1tasu.rem�nts 

Dikov, Bogatikov, Barsukov, Florensky, Ivanov, Nemo­
shkalenko, Alyoshin 

Reduced Forms of Element■ in the Surface Parts of 
Regotith Particles: ESCA Studies 

Kashkarov, Genaeva, Lavrukhina 
Track Studies in Four Samples of Luna 21 Core 

Goswami, Lal 
·Particle Tracks and Microcraters in Luna-21 Dritz
Cor11. Samples 

Comstock 
How Dusty are Lunar Rocks? Evidence from Track 
Profiles

LeBertre, Zellner 
The Surface Terture of Vesta 

DegewiJ, Zellner 
Asteroid Surface Variegation 

Oollfus, Mandeville, Geake
The Unsymmetrical Bombardment of Callisto 

Hodges 
Gravitational and Radiative Effects on the Thermal 
Escape of Gases from the Hoon 

-
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Thursday, March 16, 1 978 

V-A MECHANICS OF IMPACT

Gi lruth Center - 1 04 
8: 30 a.m. 

Chairmen: P. Schultz 
T. Ahrens

Juda, Ahrens 
J etting in Silicates for Lo� Velocity Oblique 
Impacts 

Gault, Wede k i nd
�:perimental Studiea of Oblique Impact 

Schmidt 
Centrifuge Simulation of a SOO Ton Cratering Event 

Gaffney 

Sauer 

Effects of Cravity on E:pZosion Cratere 

The Influence of Target Material Strength 
Scaling of Cratering and Ejecta Data 

Oberbeck, Morrison 
Emplacement of Lunar Crater Deposit• 

Bryan, Burton, Cunningham, Lettis 
. A Two-Dimenaional Computer Simulation of Hypervelocity 
Impact Cratering: Some Preliminary Results for 
Meteor Crater, Ariaona 

Roddy 
Cratering Hotiona for Bo�l-Shaped Impact Craters: 
A Phenomenological Sequence of Evente 

Cintala, Head, Veverka 
Characteristics of the Cratering Proceee on Small 
Bodies: Phobos and Deimo, 

McKinnon, Melosh 
Further Investigation into the Role of Plastic 
Failure in Crater Modification 

Settle, Head
Rim Slumping Modification of Lunar Craters: 
Implications for the Depth of E:cavation of 
Basin-Siaed Impacte 

Eppler, Nummedal, Ehrlich 
Structural Implication• of Lunar Crater Elongation 
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T�urtday, March 16, 1978

JV-C ORBITAL OBSERVATIONS AND MARE VOLCANISM 

Gilruth Center - 206 
8: 30 a. m. 

Chairmen: C. P i e ters
R. Greeley

Cl ark, Adl er 

■ 

Lunar X-Ray Fl uorescence Al/Si and Mg/Si Geochemical 
Haps with Corrections for Variations in Solar Activity 

Haines, Metzger 
High Resolution Thoriwn Haps by Means of Spatial 
Deconvolution as Applied to the Aristarchus Plateau 

Head, Hess, McCord 
Geologic Characteristics of Lunar Highland Volcanic 
Domes /Gruithuisen and Hairan Region) and Possible 
Eruption Conditions 

Aronson, Smith 
Hid Infrared Spectra of Lunar and Analog Soila 

Seeger, Potter, Wol fe 
Geologic Interpretation of the Skylab II S-192 
Hultispectral Scanner Lunar Images 

Arnold, Davis, Reedy 
Gamma Ray Haps of Lunar Titanium and Iron 

Pieters, McCord 
Distribution of Basalt Types on the Front Side of 
the Hoon 

Schonfel d ,  B i el efe l d  
Orbital Geochemistry (X-Ray) of Dark Mantle Deposits 
and Some Hare Basalt Units 

Greel ey; Spudis 
Hare Volcanism iK the Berigonius Region of the Hoon 

Whitford-Stark, Head 
Oceanus Procellarum: Preliminary Basalt Stratigraphy 
and Emplacement History 

Housley 
Modeling Lunar Volcanic Eruptions 

Pai , Hsu, O' Keefe 
Similar Flows of Lunar and Terrestrial Volcanoes 
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Thursday, Maren 16 ,  1978 

V-8 NATURE ANO EFFECT OF IMPACT PROCESSES
ANO CRATER STATJSTJCS 

Building 2 Auditorium 
l : 30 p.m.

Chairmen: J. Boyce 
D. Roddy

lloronow 
The Ezpected Frequency of Random Doublet Crater• 

Wilhelms, Oberbeck, Aggarwal 

Croft 

Size-Frequency Distributions of Primary and 
Secondary Lunar Impact Craters 

Lunar Crustal Structure cs Indicated by Ejected 
Crater Volumee 

D VO ra k • Phi 1 l  i p s 

I

Lunar Bouguer Gravity Anomalies: Imbrian Age Craters 

Orphal , Schul tz 
An Alternative Hodel for the Hanicouagan Impact 
Structure 

Laney, Yan Schmus 
A Structural Study of the Kentland, Indiana Impact 
Site 

Padovani, Batzl e, Simmons 
Characteristic• of Hicrocracks in Samples From the 
Drill Hole No rdlingen 1973 in the Ries Crater, Germany 

Jeanl oz,  Ahrens 
Anorthite and Lunar Anorthoaite Compress•d to 
Bigh Pressures 

von Engel hardt 
Teztural Characterization of Impact Helt Rocke 

Gr-i eve,  Dence 
Principal Characteristics of the Impactites at 
Brent Cratgr_1 Ontario� Canada 

Morgan 
Siderophile and Volatile Trace Elements in High­
Hagneaium Australites and in Glasses from Loner 
Crater, India 

Nagel , Fechtig, El Goresy, Grogl er 
Chemical Investigations of Impact Feature• on 
Sample 12001,520 and Hicrocrater Simulation 
Experiment• 
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Thursday, Harch 1 6 ,  1 978 

Vll-0 ISOTOPE CHRONOHETRY 

Gilruth Center - 1 04 
l: 30 p. m. 

Chairmen: G. Turner 
C. Hohenberg

Turner, Enright, Hennessy 
Argon Ages: From Primitive Plan, tssimals to 
Differentiatsd Hoon 

Schaeffer, Bence, Eichhorn 
A ncient Clasts in a 1 . 0  G. y. Breccia: Laser
39Ar - � 0Ar A nalysis of 65015 

Chen, Mattinson, Tilton, Vi dal 
Lead Isotope Systematics of Hare Basalt 75075 

Oberl i ,  McCulloch, Tera, Papanastassi ou, Wasserburg 
Early Lunar Differentiati on Constraints from 
U-Th-Pb, Sm-Nd and Rb-Sr Hodel Ages 

Stettler, Eberhardt, Geiss, Grogl er, Gugg1sberg 
Chronology of ths Apollo 17 Station 7 Boulder and 
ths South Serenitatis Impact 

Huneke Wasserburg 
• 6Ar - 39Ar Ag•s of Single Orange Glass Ball• and 
.Highland Breccia Phsnocrysts

Alexander, Coscio, Dragon, Saito 
•OAr - 39Ar Studies of Gt aasss From Lunar Soils

El Goresy, Nagel, Ramdohr 
The A llende Meteorite: Fremdlings and Their 
Noble Relatives 

Jessberger, Dominik, Staudache r, Nagel, El Goresy 
Geochemistry and Dating of a Ne� Type White Inclusion 
of All•nde 

Unrvh, Hamet, Tatsumoto 
Chronology of ths A dcumutate Eucrite, Hoama 

Murthy, Alexander, Saito 
Rb-Sr and • 0Ar - 3'Ar Syetematics of the 
Estherville Hesosid•rite 

Turner 
The Lunar Cataclysm: Energy Influ: Inferred from 
Argon Ag• Data 

Thursday, March 1 6 ,  1 978 

VI-C METEORITE STUDIES

Gi lruth Center - 206
l : 30 p.m.

Chairmen: J. Wood 
L. W i l kening

Drake, Bild, Hostetler 
E:peri mental Investigation of Trace 
Praationation in Iron Meteorites I: 
Ruult• for Cr 

EZ.ment 
Preliminary 

Goldstein, Fri e l  

Wood 

Fractional Crystallization of a Liquid Iron Core, 
An E:perimental Study 

Pallasites and the GroMth of Parent Metsorits Planets 

Floran, Prinz 
Silicat• Petrography and Classification of the 
Meaosidsrites 

Berkley, Taylor, Keil 
Ureilites: Origin ca Related Magmatic Cumulates 

Hewi ns, Kl e in  
Provenance of  Metal and Helt Rock Te:turea in the 
Malvern Howardite 

O' Ni ons. Carter, Evensen, Hami lton, Ri dley 
Chemical-Petrological Studies of Individual Cho ndrules 
from the Richardton Meteorite 

Grossman, Kracher, Kallemeyn, Wasson 
Chemical-Petrographic Study of Chondrulss 

Hatza, Li pschutz 
Mineralogic/Petrologic Study of Murchison C2 Chondrits 
Heated from 400-1400° C 

Woolum, Masci telli, Burnett, August 
Bi and 2D8pb Hicrodistributions in Ordinary Chondrites 

Fruland 
$EM Study of Allende Dark Inclusions 
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Thursday, March l E ,  1978 

LUNAR ANO PLANETARY INSTITUTE OPEN HOUSE 

Lunar and Planetary Institute 
3303 NASA Road One 

6 : 00 p . m .  - 7 : 30 p . m .  

Jrldly, March 1 7, 1 978 

SUMMARY SESSION 

8uilding 2 Auditorium 
8:30 a.m. 

Chairmen: M. Duke 
T. McGetchin

PLANETARY INTERIORS 
Summarizer: C. Sonett

THE LUNAR SURFACE/RECOLITH AND REHOTE SENSING 
Summarizer: D. Heymann

LUNAR PETROGENESIS AND YOLCANISH 
Summarizer: J. Longhi

PLANETARY IHPACT PROCESSES AND TBEIR PRODUCTS 
Summarizer: C. Moore

EXTRA TERRESTRIAL MATERIALS AS SOLAR-STELLAR PROBES 
Summarizer: L. Wilkening

IN TBE BEGINNING . . . .
Summarizer: G. Wasserburg

HAHS 
Summarizer: R. Greel ey
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PLANETARY EXPLORATION 

PROGRESS AND PROMISE 

■ ■ ■ 

■ ■ -

I 
CONT E NTS : Pl anetary exploration progress - 1977 

■ ■  

The future 
Inner planets plan 
Outer planets plan 
Smal l bodies plan 

■ 

aompil-ed by 
Dr. Leonard Srnka, Staff Scientist 

LUNAR SCIENCE INSTITUTE 

.. 

■ ■  3303 NASA Road One
Houston, TX 77058 

■ 

■ 
September- 1977 

-

■ 

LUNAR SCIENCE INSTITUTE CONTRIBUTION No . 297 

■ 

■ 

■ 

fig. l 
fig. 2 
fig .  3 
fig. 4 
fig. 5 

■ 

■ 

-■

■ 

Lunar and Pl anetary Information Bul l etin No. 15 
Encl osure 
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-

PLANE·T·-AR1v ExP,·oe:k110:N
� 
1?]tOGR1:-ss! -� 1 �9�l7 

EXTENDED EXPlORATION, MANNED 

DETAILED STUDY, RESOURCE UTILIZATION LANDING 
MINERALOGY. PETROLOGY, SAMptf 
AGE DATING, EX.OBIOLOGY RETURN 
EXTENDED SURFACE 
MEASUREMENTS ROVER 

SURFACE COMPOSITION, 
GEOLOGY, EXOBIOLOGY 

DETAILED ATMOSPHERIC 
STRUCTURE. COMPOSITION 

LANDER 

.ATMOSPHERIC 
PROBE 

GLOBAL GEOLOGY. GEOCHEMISTRY. POLAR 
GEOPHYSICS, ATMOSPHERIC DYNAMICS ORBITER 
SURFACE MAPPING, PREUMINARY 
ATMOSPHERIC & MAGNElOSPHERIC SURVEY ORBHER 
GROSS CHARACTERISTICS, 
SURFACE FEATURES FLYBY 

SOtAR SYSTEM ENVlRONMENT INTERPLANETARY 
PROBE 

GfNERAL SURVEY TO.ESCOP� 

fig .  1 

� ACCOMPLISHED lli:illill 

� APPROVE:O 

D UNDER STUDY 

�. USSR 

�-?� 
�� "°� 

�� :.,_,,

·.• ······ .... . 
.. ····· ... . 



� 

THE FUTURE

RECONNAISSANCE COMETS ASTEROIDS URANUS 

EXPLORATION

INTENSIVE STUDY 

SPACE UTILIZATION

HALLEY MULTIPLE 

RENDEZVOUS ASTERIOD 

RENDEZVOUS 

VOYAGER 

EXTENDED 

MISSION 

VENUS 

VOIR 

SATURN MERCYRY 

fi g .  2 

soP2

MARS 

MARS 84 

MOON 

LPO 

MeO 

MOON 

MSR LPO 

'\ 
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■ 

CURRENT PROGRAMS 

VIKING 

PIONEER VENUS 

FY 7'H3 NEW STARTS 

MARS1984 

VENUS ORB. IMAG. RADAR 

LUNAR POLAR ORBITER 

MERCURY ORBITER 

MARS SAMPLE RETURN 

CURRENT PROGRAMS 

PIONEER 10 & t t 

VOYAGER 

JUPITER ORBITER/PROBE 

FY 79-83 NEW STARTS 

SATURN ORB/DUAL PROBE 

VOYAGER • URANUS 

CURRENT PROGRAMS 

NONE 

FY 'JN3 NEW STARTS 

HALLEY RENDEZVOUS 

ASTEROID MULT, REND 

INNER PLANETS PLAN 

FY 7' FY 11 fY 10 FY II FY H fY IJ FV 14 "' e, fY M FY tJ FY M FY .. n ,0 FY et FY eJ FY U FY N 

OUTER PLANETS PLAN 

f'f 1t FY 1t ,V IO FY II FY 12 FY Ill fY 14 FY n FY M FY 11 

-

SMALL! BODIES PLAN 

.A DEVELOPMENT ST ART 
6 �AUN�H I I 
Q TARGET-ENCOUNTER 

fY .. FY II FY fJ f'f II FY 14 

.A DEVELOPMENT START 

6 �AUN+ I I Q TARGET ENCOUNTER 

I I 

I I J 

HA.IA HQ 94.. JJ 2121 HI , ...... 

F\' JI FY 11 FY .. fY 11 FY 12 FY IJ fY 14 FY N FY a FY 11 FY - FY II PY to FY II FY eJ FY fl FY N 

.A DEVELOPMENT START 
6 :LAUNfH I I 
Q TARGET-ENCOUNTER 

NAU NO .L tJ 21 N ttt , .. ., 

■ 
NASA•JSC 
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