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ABSTRACT
Independent counts of Martian and lunar craters are used in a new analysis of the Mariner IV records. The difference

in impact velocities on the two planets introduces an appreciable effect. The Martian surface layer that has retained craters
larger than 50 km in diameter is found to be 4 x 10" years old, within a factor of about 2. The diameter distribution of Martian
craters agrees with that expected from impacts of asteroidal fragments, to the accuracy of the observations. At diameters
less than 50 km, "crater retention ages" are less than 4 x 10* years, apparently because of an erosive process. The retention
time for a crater 1 km in diameter is found to be on the order of 10s years; an erosive process flattens large-scale relief at an
average rate of about 10"4cm/yr. Fundamental conclusions about Mars' erosion history therefore cannot be drawn from
the ages of the large craters only.

Although refinements in the data from the Mariner. television system are still in progress (B. Murray,
private communication, Jan. 1966), it is not untimely
to consider at least qualitatively the Martian crater-
ing history. It is probable that the quantitative data
used in this paper will not be changed greatly by
reanalyses of the television system, and thus tentative
conclusions about the Martian surface can be made.

1. Crater Counts
Figure 1 compares the crater densities on Mars

and the moon. The lunar crater counts were made
from Ranger and earth-based photographs and the
catalogs of Arthur et al. (1963, 1964, 1965); the
method of reducing the data has been described else
where (Hartmann 1964, 1966). The author used an
incremental plot because it depicts the actual meas
urements more clearly than does a cumulative plot.

*An article by the author under the same title is being
published concurrently in Icarus. The present paper, though
somewhat different in content, draws the same conclusions.
This version is published with the kind permission of the
editors of Icarus.

The frequency F, a function of diameter D, is defined
by

„, _.. number of craters of D in A log DF ( D ) = j - , * - . ( 1 )

Log intervals are to the base V2-
The Martian craters included in the graph were

counted from press-release prints of Mariner IV
photographs. In order to get counts as complete as
possible, the frames were chosen according to the
crater size; for the smallest craters only the best
resolution frames were used. Table 1 summarizes
this selection of frames. The early and late frames
were discarded because of poor resolution and con
trast, and completeness in a small area was consid
ered more important than maximizing the number
of craters by counting in a large but poorly resolved
area.

2. Earlier Analyses
In four previous analyses of these data (Leighton

et al. 1965; Witting, Narin, and Stone 1965; Anders
and Arnold 1965; Baldwin 1965), the "age of the
Martian surface" was derived from a comparison of
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