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ABSTRACT
Figures 1 and 2 and Table 1 present data on inter-mare crater density variations which further support statements made

in Paper II. The extreme crater densities (Mare Serenitatis and Mare Tranquilitatis) vary by a factor of approximately 2.5.
Table 2 presents quantitative and qualitative estimates of the post-basin crater densities, as well as post-mare crater densities
for various basin systems, arranged in order of basin age. The "Archimedian" craters considerably outnumber the post-mare
craters. "Archimedian" time periods were finite and variable from basin to basin, thus excluding impact-induced melting as a
source of mare material. These data demonstrate a working approach for future crater count programs.

1. Inter-Mare Variations

In the preceding paper (Paper II; Hartmann 1967),I mentioned the variation by a factor roughly 2.5
for the crater density of the larger (D > 2km) craters
on mare surfaces. Figure 1 and Table 1 in that paper
present the data on which this statement was based.

From a survey of the more accessible front-side
mare surfaces, Mare Serenitatis and Mare Tranquil-
litatis were chosen as representative of lightly and
heavily cratered mare surfaces, respectively. Mare
Cognitum, recently named and well-photographed
as a result of the Ranger VII mission, was also
studied and found to be moderately cratered (Hart
mann 19666). The counts from these three maria
are included in Figure 1. The conclusion that Ranger
VII landed in a dense cluster of secondary craters
associated with the rays of Tycho (Kuiper 1965;
Shoemaker 1965; Whitaker 1965) — an area with
density over and above the cratered background —
is quantitatively confirmed by the excess of smaller
craters (D < 500 m) shown in Figure 1. The greater
density of large craters in Mare Tranquillitatis than
in Mare Cognitum is confirmed by the counts pub
lished by Shoemaker, et al. (1965, p. 264).

An average mare count, as presented in Paper
II, is included in Figure 1; it is a count of all mare
craters divided by the total mare area. As expected,
the distribution so defined lies between the Tran
quillitatis and Serenitatis counts.

Figure 2 presents more clearly the distributions
found in Figure 1, without the datum points, and
shows the finite band that represents the maria on
the log F-log D diagram.

Table 1 synthesizes data relating to this problem.
The various authors have published data on cumu
lative numbers of craters in a variety of maria. These
data suffer from various uncertainties: if the limit
ing diameter is too large, too few craters are avail
able to give good statistics; if it is too small, obser
vational errors become significant. It will be seen
that there are inconsistencies among the data, prob
ably due to these uncertainties, but the trend toward
increasing density is clear, and it is believed that the
final column does reflect significant and detectable
differences. This material is slightly modified from
an earlier presentation in my Ph.D. dissertation
(19666).

I concluded that significant inter-mare variations
in crater density, by a factor of roughly 2.5, exist
among the larger, presumably primary impact craters
(D > 2 km), and that these variations reflect true
age differences (by unknown factors in time since
the cratering rate as a function of time is unknown).
At the same time, it is important to note that there
is a definite lower limit to the relative crater density
on maria. None is below 0.6, although some young
craters, e.g. Tycho, fall below this limit (cf. Paper
VI). Hence, the mare-formation period, ranging
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