Proceedings of the Fourth Lunar Science Conference
(Supplement 4, Geochimica o Cosmochimica Acta)
Vol. 1, pp, 49-36

Orbital observations of the lunar highlands on Apollo 16
and their interpretation

T. K. MATTINGLY
MASA Johnson Space Center, Houston, Texas 77058

F. EL-Baz

Mational Air and Space Museum, Smithsonian Institution, Washington, D.C. 20560

Abstract—From orbital altitudes, the lunar highlands display the same surface characteristics on both
the far and near sides. Rugged terra and plains forming materials all appear as if dusted with a uniform
mantle. Mo stratigraphy or evidence of layering are seen in highland craters, with the possible excep-
tion of South Ray Crater in the Descartes landing site area.

Among the discussed small scale features of the lunar highlands are: fine lineamenis, that appear 1o
be real rather than artifacts of lighting, on both horizontal and inclined surfaces; ridge-like scarps that
cut across highland topography; and benches that are befieved to be high lava marks rather than talus
accumulates.

INTRODUCTION

OwE oF THE oRIECTIVES of Apollo 16 mission was to make and record observations
from the Command Module of overflown surface areas. We have already pub-
lished a general survey of the task, means of achieving the objective, and some
results {Mattingly et al., 1973 and Mattingly and El-Baz, 1973). Since the lunar
surface portion of Apollo 16 was dedicated to the exploration of highland units
north of Descartes Crater, this paper will summarize observations and impres-
sions relating to problems of the lunar highlands in general and the landing site
area in particular. Supporting geochemical data and photogeologic interpretations
are given where applicable.

Nature oF THE Lunar HiGHLANDS

As observed from orbit the lunar highlands exhibit the same general charac-
teristics on both the farside and nearside. This observation is supported by results
of geochemical remote sensing where: (a) compositions inferred from the X-ray
experiment of highlands units are similar in gross terms, with high Al/Si ratios
{Adler et al., 1973), and (b) radioactive element concentrations in the highlands are
about one-tenth those in certain regions in the western maria, with the exception
of the anomalous Fra Mauro area (Trombka et al., 1973).

The Inar highlands may be divided into rugged units and plains units (Fig. 1).

Rugged highlands

Rugged terra occurs as densely cratered and sebdued rolling hills, and as hills
with many seemingly unrelated planar surfaces,
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Fig. 1. Obligque view of part of the lunar farside looking north of the crater Mendeleev
(near field), showing abundant rugged terra and plains-forming units. Apollo 16 metric
frame 739,

Areas of high crater concentrations and others with relatively low crater den-
sity are found adjacent to each other. In addition, the entire highlands surface (at
both low and high Sun illumination angles) looks as though it has been dusted with
a uniform mantle; the only sharp features are some crater rims.

Layering is not exposed in highland craters with the possible exception of
South Ray Crater in the Descartes landing site area. This conclusion is based on
inability to trace apparent horizontal bands around any significant are of crater
walls. The apparent bands of light and dark materials are always short segments
that are not in a recognizable vertical sequence.

In two places, subtle color differences are evident but without any distinct
boundary or topographic relationship. These color tone distinctions were made in
Mandelshtam Crater on the farside and near the crater Lassell C on the nearside.
The boundaries between whitish gray and tannish gray highlands in these two
localities were much less distinct than color differences between mare units, e.g.,
in Mare Nubium.

Elongate or furrowed craters and other constructional features of probable
volcanic origins were looked for but not detected in highland units near the
eastern limb (north of Pasteur Crater) and in the central nearside highlands (north
~f Neerartes Crater).
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