SMITHSONIAN RESEARCH REPORTS

NASM Center Set Up to Study Apollo Data

Analysis of the scientific results of the
Apollo program is producing valuable new
information about the Moon.

At the Smithscnian’s Center for Earth and
Planetary Studies, Dr. Farouk El-Baz,
Research Director, and his assistants seek to
obtain an integrated global view of the Moon
from information gathered by Apolle.

The Center, established in 1973 as part of
the MNational Air and Space Museum, un-
dertakes basic scientific research in the
fields of geology, geochemistry, and
geophysics to understand better the Earth-
Moon system amd other planets and
planetary systems, This task includes the
synthesis of the scientific results of Apollo
lunar exploration, particularly remote sen-
sing of the Moon, and applications thereof to
earth and planetary science. ;

The Center maintains a complete library
of lunar photographs. It has a time-sharing
system with the California Institute of
Technology to pick up computerized
photographic information from the Mariner
program. The Center works with the
Mational Aeronautics and Space Ad-
ministration in several projects including the
lunar cartography program. Dr. El-Baz par-
ticipates in defining requirements for lunar
maps produced by the Defense Mapping
Agency for NASA. He is also involved in
naming features of the Moon as a U.5. mem-
ber of the Task Group for Lunar Nomen-
clature of the Imternmational Astronomical
Union,

As part of the effort to apply the
knowledge gained from the Apollo lunar and
Skylab earth orbital missions, Dr, El-Baz
was appointed Principal Investipator of
“Earth Observations and Photography™ on
the Apollo Sovur Test Project. He will coor-
dinate investigations which are related to the
fields of geology (including mineral and
petroleum resources), oceanography,
hydrology, meteorology, and environment. A
plan was prepared for both training of the
astronauts and planning the mission ac-
tivities. The 12-day mission is presently
scheduled for July 15, 1975,

The Center, now located in the
Smithsonian's Ants and Industries Building,
shortly will have a staff, in addition to Dr.
El-Baz, of three geologists and a research
assistant on nomenclature, a photogram-
metrist, a photo librarian, and a secretary.

In his studies Dr. El-Baz is using
photographs of the lunar surface taken by
the Apollo astronauts; lunar orbital in-
formation in the fields of geochemistry and
geophysics; results of analyses of lunar
rocks, and results of experiments from the
scientific equipment left on the Moon during
the Apollo missions.

The newly acquired information about the
Moon may help scientists to:

(1) Decipher the Moon's thermal history,
the evolution of its crust, and modes of for-
mation of its surface features.

(2) Apply the available scientific
knowledge to unraveling the missing links in
the early history of the Earth and perhaps
the terrestrial planets.

(3) Understand the Sun’s past, by studying
effects of solar radiation on collected lunar
soil and rock.

Scientific data already obtained has an-
swered many questions concerning the com-
position, age and mode of formation of the
lunar surface. But, as so often happens in
scientific research, the findings have
generated additional questions that remain
unanswered,

Sketch of Moon History

Dr. El-Baz recently reviewed the evidence
collected so far, and sketched a possible
history of the Moon and the evolution of its
surface.

Some 4.7 billion yvears ago, when the solar
nebula began condensing to form the Sun
and the planets, some of the condensed
material gathered to form the Moon. As the
Moon grew in size, its upper 100-300
kilometers probably melted during the ac-
cretion process, perhaps with the help of
enargy generated by collision with enormous
amounts of debris. Denser material settled
and lighter material carrying radioactive
elements floated to form the crust,

As the crust cooled and solidified, the
Moon continued to be struck by large bodies
which formed circular impact basins. The
rate of this bombardment was higher in the
early history of the crust than it was after 4
billion years ago. Following this was a
period of extensive volcanic activity that
resulted in the formation of mare materials.
Vast floods of basaltic lava poured out on

Smithson Crater

The Task Growp for Lunar
Momenclature of the 1AL approved
last October a recommendation by
Dr. El-Baz that a lunar crater be
named for James Smithson, founder
of the Smithsonian Institution.

Dr. El-Baz later assigned the
name fo @ crater at 1.5 degrees
Morth, 53.5 degrees East, on the
Moon's nearside. Other craters in
that area are named for former S1
Secretaries Abbot and Carmichael.

The name must be officially ap-
proved by the IAU executive com-
miltee. Smithson would alse be the
name of a NASA map for the area.

the lunar surface for 600 million years (be-
tween 3.8 and 3.2 billion yvears ago). Since
about 3 billion years ago the Moon has been
bombarded with meteorites and other
celestial objects, resulting in the formation
of craters, Essentially these are the forces
which have formed the Moon as we know it
today.

One of the earliest controversies con-
cerning depressions on the lunar surface has
been whether these were created by

meteorite impact or volcanic processes.
Based on the photographic evidence from
Lunar Orbiter and the Apollo missions
scientists can distinguish characteristics of
products of both mechanisms,
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Map shows landing sites of softi-landed spacecraft on the Moon: U.S. Surveyor landers (5}
and Apolle spacecraft (A); USSR, sample-return Luna spacecrafl (L) and missions

carrying the Lunokhod roving vehicles (LK)






