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INTRODUCTION

As a result of the Apollo 14 mission, approximately 42,285 grams of lunar
material were returned. The samples include particles ranging from dust-size
to "Big Bertha" (sample 14321), with a mass of almost 9000 grams. This
booklet includes petrographic descriptions of all Apollo 14 samples larger
than 1 cm in any dimension. It has been prepared as an intermediate step
in the compilationof a new Apollo 14 sample catalog.

The format is differentfrom that in catalogspreviouslypreparedby the
curatorialstaff becausemany of the samples in this collectionhave been
extensively investigated. Consequently, rock descriptions were compiled
from many sources. First of all, we looked at the original notes taken
by members of the preliminary investigation team (PET). Naturally, these
descriptions were found to be widely variable, both in detail and in use
of terminology. We have attempted to impart uniformity wherever possible;
however, words used by different members of PET such as light and dark,
coarse-, medium-, and fine-grained, etc., may not be used as consistently
as we would have liked. In addition, we have attempted to summarize the
petrographic literature, and again, we are faced with non-uniform termi-
nology. A discussion of general nomenclature as applied to lunar breccias
by various investigators has been included. Although we have adhered to
commonly accepted usages of geologic terms, we have included a list of
petrographic terms frequently used in rock descriptions for convenience.

Whenpossible, we examined at least one representative thin section for
each generic. Each section we described was photographed (llOx) in trans-
mitted light and is included herein. At least one photograph of each
sample was selected from among those on file to provide a representative
picture of the hand specimen.

The sample description format we follow in this booklet consists of five
parts:

I) An introductory section which includes information on lunar sample
location, orientation, and return containers taken from the paper
by Swann et al. (1977);

2) A section on physical characteristics, which contains the sample
mass, dimensions, and a brief description;

3) Surface features, including zap pits, cavities, and fractures as
seen in binocular view;

4) Petrographic description, consisting of a binocular description
and, if possible, a thin section description (Unless otherwise
noted, the description is of the binocular view.);

5) A discussion of literature relevant to sample petrology is in-
cluded for samples which have previously been examined by the
scientific community.



Because the booklet was prepared in this fashion, some samples will be
seen to have received more attention than others. Along these same lines,
models and geneologies have been made for a few samples and have been in-
cluded herein according to their availability. Wewelcome any constructive
comments on these efforts, and they will be considered in the preparation
of the forthcoming Apollo 14 sample catalog.

Having compiled this booklet, we wish to emphasize that there is no sub-
stitute to actually looking at the rock, and ask that investigators re-
port all new or conflicting information on these (or any other) samples
to the curator's office for incorporation in data packs kept on each generic.
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Geologic Setting

After the successfulreturn of numerous basalt samples from the mare regions
by the Apollo II and 12 missions,it was desirableto sample a differentkind
of area. For this reason a major objectiveof the Apollo 14 mission,was to
samplematerial comprisingthe Fra Mauro Formation,which had been inter-
preted as being a portionof the ejecta blanket depositedduring the impact-
formationof the ImbriumBasin (Gilbert,1893; Eggleton,1964; Wilhelms,
1970). This event was believed to predatemare formation,and it was hoped
that an age for the Imbrianevent could be establishedthroughsuccessful
return of these samples.

The geologicalformationsin the area of the landingsite are shown in
figure I. The formationsshown on the map are subdividedinto four age
groups: pre-Imbrian (oldest),Imbrian,Eratosthenian,and Copernican
(youngest),in accordancewith U.S. GeologicalSurvey usage. Imbrianforma-
tions predominatethe region of the Apollo 14 landingsite. This area is
known as the Fra Mauro region,and is a light-colored,topographicallyhigh
area surroundedby maria.

The Fra Mauro region and the Fra Mauro Formationare named for the crater
Fra Mauro, an ancient, eroded,and partiallyburied crater 70 km south of
the landingsite. The Fra Mauro Formationis a distinctiveridged and fur-
rowed unit surroundingthe ImbriumBasin. This formationhad traditionally
been interpretedas fragmentalejecta from the ImbriumBasin since the idea
was first proposedby G. K. Gilbert in 1893. In recentyears, however,this
idea has met with some challengeby investigatorswho point out that much
local materialexcavatedby secondarycrateringis admixedwith the Imbrium
Basin material (Morrisonand Oberbeck,1975).

The thicknessof the Fra Mauro Formationis not known, and estimatesvary by
an order of magnitude. Offield (1970)estimatesthe thicknessto be between
lO0 and 200 meters based on its relation to the local topography,while
Kovach (1971)finds it to be only 20 - 70 meters thick, using resultsfrom
the active seismicexperimentby the Apollo 14 astronauts. It is seen to
cover 26,000 km2 in the region of the landing site, featheringto a thin
edge in the vicinityof the (:raterBonplandapproximately150 km to the
south. A northwest-trendingridge, radial to the ImbriumBasin lies about
600 meters east of the smooth terrainof the landingsite. At the crest of
this ridge is Cone Crater,a relativelyyoung crater 340 meters deep.

,_ Here, it becomes important toknow the thickness of the Fra Mauro Formation,
for some of the material collected at station CI (figure 2) is interpreted
to be Cone Crater ejecta. The question is whether this material is from the
Fra Mauro Formation, or from the underlying material. The relief of the
ridge is 90 meters. If Cone Crater is only 70 - 80 meters deep, chances are
the ejecta represents Fra Mauro material.
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Figurela. Fra Mauro region.
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