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INTRODUCTION

This catalog characterizes each of 543 individually numbered rock samples
in the Apollo 16 collection, showing what each sample is and what is known
about it. Regolith samples are not included. The catalog is intended to
be used by both researchers requiring sample allocations and a broad
audience interested in Apollo 16 rocks. The sample descriptions are
arranged in numerical order, closely corresponding to the sample collection
stations.

Information on sample collection, petrography, chemistry, stable and radio-
genic isotopes, surface characteristics, physical properties, and curatorial
processing is summarized and referenced as far as it is known. In many
cases we found it necessary to reinspect samples in the laboratory and have
new thin sections of several rocks cut. Our intention has been to be
comprehensive--we have attempted to include all published studies of any
kind which provide information on a sample, as well as some unpublished
information. Exceptions are made where the same research group published
the same data and conclusions in two journals, in which case one reference
(usually the earlier) is chosen; if one is the Proceedings of the Lunar
Science Conference, this reference is selected. We have rarely included
references which are primarily bulk interpretations of existing data (such
as mixing models) or mere lists of samples. The references are complete
to early 1980. Foreign language journals were not scrutinized, but as far
as we can tell little data has been published only in such journals.

Much valuable information exists in the original Apollo 16 Sample Information
Catalog (1972). However, that catalog was compiled and published only three
months after the mission itself, from rapid descriptions of usually dust-
covered rocks, usually without anything other than macroscopic observations,
less often thin sections, and rarely some chemical data. Since that time,
the rocks have been extensively studied, analyzed, and split, with numerous
published papers. These make the original catalog inadequate, outmoded, and
in some cases erroneous, providing the motivation for this revision. However,
The Apollo 16 Sample Information Catalog (1972) contains more information on
macroscopic observations for most samples than does the present volume.
Early catalogs were produced specifically for those rocks collected by
raking the regolith: LM area and Station 5 (Keil, Dowty, Prinz); Stations
I, 4, and 13 (Phinney and Lofgren); and Stations 11 and 8 (Smith and Steele).
These samples are included in the present catalog.
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ABBREVIATIONS

The following abbreviations have been used in this catalog:

ppl. : plane polarized light (i.e. transmitted light)
xpl. : crossed polarizers
rfl. : reflected light

JSC : Johnson Spacecraft Center
TSL : Thin Section Laboratory
TS : Thin Section
PM : Probe Mount
P.I. : Principal Investigator

ANT : Anorthosite-norite-troctolite suite of rocks; a catch-all acronjan for
rocks usually with granoblastic, poikiloblastic, or cumulate textures,
but sometimes brecciated, and with low abundances of incompatible
elements.

KREEP: acron_nn for rocks high in potassium, rare earth elements, and phos-
phorus, and usually lower in alumina than other highlands rocks. The
light rare earths are enriched over heavy rare earths, and a conspicuous
negative Eu anomaly is present.
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TNE APOLLO16 MISSION

The Apollo 16 mission (April 1972) to the Descartes landing site in the
central lunar highlands was the only Apollo mission restricted to highlands
terrain (Figures i,ii). Nence, samples from the site are of fundamental
importance in the understanding of lunar crustal evolution. Approximately
95 kg of rocks, mainly feldspathic breccias, and soils were collected during
three periods of extravehicular activity. Using the Lunar Roving Vehicle,
astronauts John W. Young and Charles M. Duke covered over 20 km of traverses,
and samples were collected from I0 different stations (Figure iii).

The mission had two prime sampling objectives: the Cayley Formation, an
example of highland plains; and the Descartes Formation, a rugged, hilly,
and furrowed terrain. The consensus of premission photogeological interpre-
tation was that both units were of probable volcanic origin; however, it
became apparent even during the mission that the samples were not volcanic
but predominantly impact-produced feldspathic breccias. The landing site
included a portion of the Cayley Plain and two areas of mountainous terrain:
Stone Mountain to the south and Smokey Mountain to the north. Traverses
were selected to sample 1) the Cayley Plains around the Lunar Module, 2)
Descartes material on Stone Mountain, 3) blocky debris around the rim of
North Ray Crater, a 1 km wide, 230 m deep crater which lies on the boundary
between Smokey Mountain and the Plains, and 4) blocky material from a ray
of the younger South Ray Crater, an almost 1 km wide crater in the Cayley
Plains. The exploration strategy was to use impact craters of various
diameters as stratigraphic probes.

_ The great majority of samples collected are feldspathic breccias of varied
characteristics. They incl_ude specimens chipped from boulders up to tens
of meters in size, individually collected hand samples, samples raked from
the regolith, and samples picked from regolith samples in the laboratory.
In all, more than 500 rocks have been individually numbered in addition to
the many regolith samples collected. The largest rock collected (61016) is
11,729 g; the smallest include many samples less than 1 g. The samples
include friable breccias, coherent breccias, and varied impact melts; many
of the latter have clast-free or near clast-free ophitic textures and were
almost completely molten during their formation. Glass, glassy breccias,
and glass coatings on breccias are common. A significant group are the
cataclastic anorthosites, nearly pure plagioclase and certainly shocked
igneous cumulates from the early lunar crust.

The Apollo 16 samples confirm that the highlands crust is feldspathic and
formed by a process involving plagioclase accumulation. The details of
variation between sampling sites have not yet been fully worked out; the
most obvious distinction is that samples, including soils, from the North
Ray Crater area are more aluminous (_28-30 wt% A1203) than those from other
areas (26-28 wt% A1203), and include more friable, fragmental, light-colored
breccias. North Ray Crater and South Ray Crater are about 50 m.y. and 2 m.y.
old respectively.
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Figure (i). Apollo and Luna sampling locations
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