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CRATER DESTRUCTION ON THE VENUSIAN HIGHLANDS BY TECTONIC 
PROCESSES; HOWARD A. POHN, U.S.GEOLOGICAL SURVEY, RESTON,VA AND 
GERALD G. SCHABER, U. S. GEOLOGICAL SURVEY, FLAGSTAFF, AZ 

It is apparent that few, if any, craters as old, or highly 
modified as Imbrian craters on the surface of the moon are 
present on the Venusian highlands, or indeed anywhere on the 
planet's surface. Degraded craters such as those seen on the 
moon, Mercury, or Mars are conspicuously absent. Furthermore, 
virtually all the impact craters on the Venusian surface show 
modification only by extensional tectonics, whereas the Venusian 
highlands show modification by compression, strike-slip movement, 
and finally by extension. Presumably at an earlier time, the 
surface of Venus resembled the surfaces of the other inner 
planets. The relatively recent resurfacing event [I] that 
produced the plains units may be a mechanism for covering the 
older craters in the plains, but these vast outpourings of lava 
cannnot be invoked as a mechanism for covering the craters on the 
Venusian highlands. If the plains units had covered the 
highlands, the entire Venusian surface would appear to be as 
smooth as the plains units that are embayed by and, therefore, 
postdate the highlands. The last major tectonic events to affect 
the highlands such as those seen on Ovda Regio appear to be 
thrust faulting with consequent folding, followed by at least 
three episodes of strike-slip faulting and finally extensional 
faulting [ 2 ] .  To test whether such tectonic movements could have 
destroyed highlands craters, a preliminary experiment was 
conducted by using a Lunar Orbiter mosaic (fig. 1, Lunar Orbiter 
IV-169-HI, Hevelius region) of the lunar uplands as an analog for 
the ancient Venusian highlands. 

Four mechanical manipulations were performed on the mosaic. 
First a series of cuts was made, parallel to the scan directions 
(approximately east-west), with a spacing between cuts of 10 to 
30 km. These strips were reassembled with an average overlap of 
19 percent to simulate a group of southward-directed thrusts. 
The second manipulation was to offset the reassembled strips in 
an east-west direction by 5 to 30 km. This operation was 
intended to simulate a group of strike-slip faults that used the 
thrust fault surfaces in strike-slip movement. The third 
manipulation was to offset the newly assembled mosaic by a series 
of strike-slip faults oriented N. 45OE. with displacements of 10 
to 30 km. A final mosaic (fig. 2) was produced by simulating a 
series of strike-slip faults with displacements of 5 to 30 km and 
a trend of N. 45OW. 

Figure 2 shows that craters whose diameters are greater than 
5-7 km have been largely destroyed. This diameter is not much 
larger than the minimum crater size of 2 to 3 km for craters 
observed on the Venusian surface. Any increase in the 
displacement of the mechanical manipulations, most particularly 
in the shortening caused by thrust faults, would bring the 
minimum size of preserved craters quite close to the observed 
dimension. Note also that the mechanical manipulations do not 
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simulate the considerable drag that would be caused by strike- 
slip faults, nor do they simulate the distortion at the leading 
edge of thrust faults. Although the magnitude of this drag and 
distortion associated with faults has yet to be determined, such 
effects would further reduce the maximum crater size on the 
Venusian highlands. It appears, from this preliminary 
experiment, that tectonic movements alone would be sufficient to 
destroy nearly all, if not all, of the craters on the Venusian 
highlands. 
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