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PREFACE TO THE SECOND EDITION

The rock and soil samples returned to earth by the crew of Apollo 11 are
historically unique in two respects. Not only were they the first docu-
mented rock samples returned from an extra-terrestrial body, but they were
also the subjects of the first concentrated effort by the world's scientific
community to fully characterize a suite of rock samples.

With the return of the Apollo 11 samples, a team of scientists, the Pre-
Viminary Examination Team (PET)*, was formed and given the task of charac-
terizing the rocks and soils. Their task was to sort, classify and describe
the samples so that they could be allocated to an eager group of principal
investigators prior to the return of Apollo 12. Five weeks after the
samples were received in the LRL, the first Apollo 11 Sample Catalogue was
compiled and published.

In June of 1975, the Apollo 11 Re-examination Team was formed to compile

data for a revised Apollo 11 Sampie Information Catalogue. The basic aim

of this group was to re-examine the Apollo 11 samples applying the experience
gained during five subsequent missions, document them, and publish this
information along with historical, chemical and age data in a revised
catalogue.

The first step in the re-examination process was a thorough search of all
available documentation pertaining to the early processing of the samples.
Because of the short time allotted to Preliminary Examination, this type
of information was sketchy, at best, and for the most part, non-existent.
What information could be obtained was summarized into a sample history
for each generic sample. During this part of the re-examination process
any contaminating conditions that were peculiar to a certain rock or group
of rocks which had been documented or could be inferred, was compiled.

Next, a listing of the chemical and age data for each generic sample was
compiled from analyses published as of June 1976. In instances where no
chemical data was available, an allocation from the sample was scheduled
so that major element analyses could be obtained.

Pristine samples were examined in a nitrogen processing cabinet where they
were dusted, photographed (one to six views) and described with a binocular
microscope. An attempt was made to reconstruct the original rock (or a
part of it) from the remaining pristine pieces and existing documentation,
and to locate these pieces on photographs taken by the PET before splitting.

In some cases this was successful; in other cases, the low percentage of
remaining sample and the lack of rock subdivision photography made recon-
struction of the rock pieces impossible. Because the photographs taken

*For definitions of terms and acronyms, see Appendix A.



during the PET examinations were of dusty rocks, few pieces could be
"fitted" into the original rock photographs with any reasonable degree of
confidence.

A1l rocks larger than 5gm. currently stored in the Returned Sample Labora-
tory were examined in the same manner as above. Before these samples were
repackaged, they were viewed by the person who made the binocular descrip-
tion of the pristine samples to insure consistency.

Thin sections of the rocks were examined, described and photographed, and
a modal analysis was performed.

This catalogue should serve as a reference and an aid in dealing with the
Apollo 11 sample items within. It should provide the user with all of the
information available as of June 1976. It is sincerely hoped that this
revised edition of the Apollo 11 Sample Information Catalogue will prove
to be useful until the passage of time and the advancement of science have
made it obsolete,

Additional information concerning the Apollo 11 samples and their processing
history may be found in the Curator's files. Especially useful are the
sample data packs that include considerable photographic documentation.
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GENERAL MISSION INFORMATION

The primary objectives of the Apollo 11 mission were to land men on the
lunar surface, to collect lunar materials for study, and to return both
crew and samples safely to earth, The crew of Apollo 11 consisted of
Neil A. Armstrong, Commander; Michael Collins, Command Module Pilot;

and Edwin E. Aldrin, Jr., Lunar Module Pilot. The following is a summary
of the Apolio 11 mission. More detailed information may be found in the
Apollo 11 Mission Report (NASA SP-238).

The space vehicle was launched from Kennedy Space Center, Florida, at
08:32:00 a.m.,e.s.t., July 16, 1969, and was inserted into Tunar orbit
approximately 76 hours later. After a rest period, Armstrong and Aldrin
entered the lunar module to prepare for descent. The command and service
modules were then separated from the lunar module (Eagle). Descent orbit
insertion was performed at approximately 1 1/2 hours after separation and
power descent to the lunar surface began approximately 1 hour later.

The Eagle landed in the Sea of Tranquility at 3:17 p.m.,e.s.t., July 20
(Fig. 1). The landing site was on a gently sloping mare just west of a
young ray crater approximately 200 meters in diameter (Fig. 2}. During
the first 2 hours on the surface, the astronauts performed a postlanding
check-out of all lunar module systems, ate their first meal on the moon
and elected to perform the surface operations earlier than planned.
Armstrong egressed through the forward hatch and deployed the Modularized
Equipment Stowage Assembly (MESA), located in the descent stage. A camera
in the MESA provided live television coverage of Armstrong descending

the ladder to the surface, with first contact made at 9:56 p.m.,e.s.t.,
July 20, 1969. Aldrin followed soon thereafter, and both crewmen used

the initial period on the surface to become used to the reduced gravity
conditions. The Contingency Sample was taken from the surface, and a
television camera was deployed so that most of the Tunar module was in-
cluded in the field of view (Fig. 2). The crewmen took numerous photo-
graphs, erected the U.S. flag, and deployed the scientific experiments,
which included a solar wind detector, a passive seismometer, and a laser
reflector. Aldrin spent considerable time evaluating his ability to
operate and move about, and despite the Timitations imposed by the
pressurized suit, he was able to move rapidly and with confidence. Appro-
ximately 20 kilograms of rock and particulate material were collected to
be returned to earth. The crew had spent a total of 2 hours and 14 minutes
exploration time on the lunar surface,

The ascent preparation was conducted, and the ascent stage lifted off the
surface at 1:02 p.m.,e.s.t., July 21. After a rendezvous sequence, the
two spacecrafts were docked at 5:02 p.m.,e.s.t., July 21. Following
transfer of the crewmen, the ascent stage was jettisoned, and the command
and service module was prepared for trans-earth injection. The entry







