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As mentioned in No. 58, there is now considerable
evidence to support the theory that the lunar maria were
originally formed by processes involving the flow of ma
terial rather than by gradual dust transport or sudden
deposition of shattered surface materials resulting from
very large impacts. It is less easy to decide whether the
maria are lava flows, ash flows, or combinations of the
two, since one cannot readily predict the results of even
terrestrial types of volcanic activity under the high vac
uum and reduced gravity conditions existing at the lunar
surface. However, one would expect a very porous,
fragile structure for the surface layer in either case.

These original mare surfaces have presumably been
subjected to at least the following modifying agents:

1. Mechanical stresses (tensions, compressions, shear
stresses) due to tectonic motions in the mare beds,
tidal effects, etc.

2. Bombardment by meteoritic bodies of all sizes
3. All solar radiations

The difficulty in trying to specify the present nature of
the mare surfaces from a study of the Ranger VII re

cords, made in conjunction with reliable Earth-based
data, lies in predicting the effects of at least these three
agents on the original surface layers, whose properties
can only be surmised anyway.

It is generally agreed that large, ray-bearing craters
such as Copernicus, Tycho, etc., were formed by the
explosive energy release of massive bodies impacting
the lunar surface at interplanetary velocities. It has not
been established, however, whether the rays represent
finely powdered lunar materials ejected from the explo
sion site, finely powdered debris of the impacting body,
material displaced by the impact of chunks of lunar
material hurled from the explosion site, the debris of
these chunks, a combination of one or more of these
effects, or some entirely different phenomenon (e.g., sur
face stains). Telescopic observation, study of good-
quality Earth-based photographs, and now the Ranger
VII records, show that those ends of ray elements lying
closest to the parent crater apparently always contain a
round or elongated crater, or cluster of craters. It is
difficult to accept the first explanation as it stands, at
least in the case of the more distant elements, because
one cannot readily visualize tight clusters of ray material

*Reprinted from Ranger VII, Part II: Experimenters' Analyses and Interpretations, Jet Propulsion Laboratory Technical ReportNo. 32-700, February 1965, pp. 149-154, with permission.
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