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 Because impact craters of relatively uniform shape are created 
on planets at fairly well-known rates, the degradation of such craters 
offers a measurement that characterizes net erosion/deposition re-
gimes on plants.  Older regions on Mars, and all regions on Earth, 
show marked losses of small craters relative to larger craters, offer-
ing specific clues about erosion/deposition histories. The shape of 
this size distribution in older Martian areas suggests higher crater 
loss rates before about 2.5 to 3 Gy ago, and lower loss rates since 
that time. 
 Additional data on the same phenomena can be obtained from 
independent estimates of the resurfacing history of Mars by Tanaka 
et al. [1]. These workers tabulated the total area resurfaced by proc-
esses such as volcanic, fluvial, periglacial, and aeolian activity, in-
cluding areas of units visible in some areas but partly covered by 
later units, in various stratigraphic time epochs such as Late Noa-
chian, Early Hesperian, etc.  Without absolute dates, these statistics 
do not give information on rates of change of these resurfacing 
processes. However, Hartmann and Neukum [2] have prepared a 
synthesized cratering chronology assigning absolute dates to the 
Martian geologic periods, and this system is highly consistent with 
Martian meteorite data. 
 Combining the resurfaced areas from Tanaka et al. with the du-
rations of the epochs from Hartmann and Neukum, we derive esti-
mated rates of resurfacing in the different epochs. The direct tabula-
tions affirm higher resurfacing rates by all processes before about 
2.5-3 Gy ago and, in particular, 1-2 orders of magnitude higher re-
surfacing rates by fluvial and periglacial processes at that time.  
 The direct tabulations suggest a mild upturn in cratering and 
fluvial resurfacing in the last 1 Gy. This could be attributed to better 
visibility and tabulation of the most recent geologic units. However, 
one can artificially adjust the estimated durations of the epochs so as 
to force a more realistic cratering curve as a function of time, with 
constant recent cratering. If this is done, the resulting curves still 
show order of magnitude higher resurfacing rates by fluvial, perigla-
cial, and other processes before about 2.5-3 Gy ago. 
 Current data, both from craters alone and from geologic map-
ping, thus give fairly strong evidence that Mars had much higher 
rates of geologic activity, including water and ice-related resurfac-
ing, in the first third of Martian history. 
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