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Planetary surfaces crater statistics is a powerful approach to the com- 
parative studies of the inner planets. A tremendous effort on these topics has 
been done in the last ten years, following the exploration of the Moon, Mars and 
Mercury. The aim of the international scientific cormrmnity is i) to find a 
criterion to achieve homogeneous data of craters (unbiased by the observers 
and/or the observational techniques), ii) to build up models fitting the 
observations, and iii) to compare the results obtained for different planets to 
individuate eventual relationships among the histories of the bodies, if any. 

The Authors have already done four papers on Mercury cratering (1,2,3,4) 
discussing the morphological and the geometrical statistical behaviour of 
craters with diameters larger than 20 km. The goal of this fifth paper is the 
statistical recognition of the physiographic units on the mercurian surface 
explored during the three Mariner 10 successive flybys. This purpose was 
reached drawing the craters isodensity maps. A comparison between the recognized 
units have been carried out on the basis of the cumulate craters number vs. 
diameter diagrams. The obtained sequence of the events allows the Authors to 
schematize the history of the Mercury surface. 

In Fig. 1 the crater isodensity maps are shown referring to the North and 
South polar regions of Mercury. Using these maps an example of physiographic 
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units recognition is given. Both the maps show a sharp division in two distinct 
units. The North polar region is characterized by a high crater density between 
800 and 180' long., while the eastern region is slightly cratered (corresponding 
to the northern smooth plains). The South polar region shows the same behaviour: 
the eastern part is more cratered than the western one. Along the limit of the 
two units, in both maps, the isolines are aligned roughly following the meridians. 
Particularly in the South polar region, where the stereographic coverage is 
available, this limit coincides with a tectonic line that seems to be responsible 
of the subsidence of the eastern unit. This area was subsequently filled up by 
successive lava flows: in the map (Fig. lb) the isolines, between 0' and 45' 
long., parallel the fronts of these lava flows. 

The behaviour of the cumulate craters distribution vs. diameter in the 
South polar region is here discussed, as an example of the comparison between 
different physiographic units. In Fig. 2 are plotted the cumulate frequency 
distributions of craters vs. diameter for a) the South Pole area (latitudes 
lower than -65'), b) the westward region cratered with larger craters, c) east- 
ward lava filled region. Studies on the Moon cratering (5,6) suggest that a 
slope equal to -2.0 is representative of the saturation equilibrium. The total 
cumulate frequency distribution (best fitted line with a slope -2.1) seems to 
record a similar equilibrium situation for the whole South polar region of 
Mercury. However the slope values of the two recognized units are respectively 
-1.8 (west) and -2.4 (east). The latter slope value is determined by the lack 
of craters larger than 70 km in the eastward unit. The successive lava floods 
have obliterated the records of the early torrential bombardment filling up 
the giant craters. Lower the slope value, younger the observed area seems to 
be; so the west unit is older than the eastern one. 

Moreover, the cumulate frequency distributions shown in Fig. 2 as well as 
any frequency distribution in homogeneous units on Mercury, exhibit a depletion 
of craters in the diameters range between 40 and 50 km. Similar evidence was 
already outlined on Mars (7,8) and sometimes ascribed to an obliterative 
endogenic process (9). The absence of an atmosphere (or its traces in the 
past) on Mercury and the permanence of this depletion also in the areas 
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rejuvenated by lava floods (Fig. 2c) suggest the hypothesis that the lack of 
craters in such a diameter range is due to an event which interested all the 
bodies of the inner Solar System, at least. 
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