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Introduction: Research on the sample suite col-
lected by Neil Armstrong on Apollo 11 has provided
insights into lunar science questions that range from
the age and nature of the lunar mare and large basins to
the identification of the lunar magma ocean to the
quantity of available of lunar resources. [1,2] Had
there never been another lunar mission, lunar and
Earth science would have made an immense leap for-
ward.

Samples:

¢ Broad major, trace, isotopic and minera-
logical compositional data
o Mare basalts
o Exotic fragments in regolith
*  Mare basalts are old (3.9-3.6 Ga)
o 5 cooling units
o 9 separate vesicle assemblages
o 2 varieties of pyroclastic glasses
¢ Large basins are older
*  Solar history recorded by the Moon
¢ Later Solar System history recorded in lu-
nar regolith
*  Magma ocean hypothesis
o Fractional crystallization to give
crust and mantle
=  Anorthositic fragments
o Re-melting of differentiated
mantle to produce mare
=  Titanium-rich source
¢ Solar wind volatile resources in regolith
o Agitation losses in sample han-
dling
¢ Petrologic and geotechnical characteristics
of lunar regolith
¢ Nature of the lunar surface environment
Experiments
*  Solar wind composition
*  Very high seismic Q of crust
o Mega-regolith
o Thermal insulation
*  Very low seismic noise from lunar interior
* High precision Earth-Moon distance
through laser ranging
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