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ABSTRACT
Parts I and II present crater count observations of the mare surface and the ejecta blanket of the Orientale basin. Mare

Orientale has the crater density of average maria, 1.0, and the ejecta blanket has an unusually low crater density for an upland
surface, 2.4. This is the lowest known post-basin crater density, testifying to the youth of the system. Supplemental observations,
based on Orbiter photography, are presented in part III. Part IV discusses the physics of the hypothetical, nuee ardente-like
cloud which swept out from the impact site, depositing the striated, highly-structured blanket shown in the Orbiter photo
graphs. Part V summarizes the history of the Orientale basin system. The extraordinary clarity of the radial and concen
tric lineaments is attributed to the youth of the system and the probable coincidence in time of the impact and the begin
ning of the mare-forming period, with the shocked "crust" collapsing into the plastic substratum along impact-produced
fractures.

1. The Mare Surface — Observations

Figure 1 shows the floor of Mare Orientale andFigure 2 shows the diameter distribution of crat
ers there. On Figure 2 the average mare crater den
sity has been drawn and it is seen that no significent
departure from this is detected. Normalizing to the
average crater density, we can list Mare Orientale
as having crater density 1.0 ± 0.1.

The counts used in this determination were made
from Orbiter IV photograph 195. Special care was
used to avoid contamination from the abundant sec
ondaries of the large unnamed crater in the northern
part of the floor, and the data of Figure 2 refer prin
cipally to the southern half of the floor. The largest
diameters available were limited by the small area
of the mare, and the smallest, by the resolution of
the Orbiter "medium resolution" photography.

Mare Veris and Mare Autumni, two arcuate
strips along the bases of two concentric fault scarps
around the basin, appear to have significantly higher
crater densities than the central Mare Orientale (see
Fig. 2).

*On leave from Arizona State University.

2. Orientale Ejecta Blanket — Observations
In view of the relatively young age attributed in

earlier Communications to the Orientale basin sys
tem on the basis of structural studies (Hartmann and
Kuiper 1962; Hartmann 1964), it is predicted that
the crater density on the ejecta blanket should be
considerably less than the ambient, "pure continen
tal" crater density, which refers to the oldest portions
of the lunar surface. WRH has speculated (1964, p
177) that the Orientale basin may have originated
"late in the period of mare formation," although
obviously before the present, uppermost (undis
turbed) surfaces of the various nearby maria were
laid down.

Now it is possible to test these ideas with the
excellent photographic coverage of the whole Ori
entale region by Orbiter IV. Figure 3 shows a typical
portion of the radially striated ejecta blanket east
of Mare Orientale, and Figure 4, the crater diameter
distribution thereon. It can be seen that the post-
basin craters of the ejecta blanket accurately paral
lel the post-mare craters, and that at least the first
of the above predictions is essentially verified:
there is more than an order of magnitude deficiency
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