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THE SMALL CRATERS OF VENUS - AN INSPECTION USING MAGELLAN 
DATA; C. Leff and A. D. Morrison, Jet Propulsion Laboratory, California Institute of 
Technology, Pasadena, CA 91109 

We are mapping the distribution of small impact craters (less than or equal to 6 km 
diameter (see I)), on the surface of Venus and characterizing the craters themselves, 
including the extent and distribution of ejecta facies, and the size and character of 
associated features, such as outflows and halos, if any, We also intend to identify any 
correlations between crater location, size, and any associated surface features to assess the 
character of target materials and local surface processes. We have chosen the smaller 
craters because they are more sensitive to surface processes such as fracturing, erosion and 
mass transport. We have examined 24 of these craters which can be identified from 
Magellan full-resolution mosaics and characterized the craters, the ejecta blankets, and the 
impact sites. 

We have identified and catalogued similar features among the small craters and noted 
some of the similarities and differences between small and large craters. For example, both 
crater populations are for the most part pristine, suggesting minimal effects by surface 
processes. On the other hand, only one crater floor of the 24 small craters studied appears 
to be flooded by lavas, as is commonly seen in the larger (10's of km in diameter) craters. 

No aeolian mass transport was observed on any of the craters inspected. No parabolic 
deposits were observed around the small craters, nor were multiple-ringed small craters 
observed. Craters with distinct central peaks were noted, and these were not expected. 
There are no apparent impact-related effects on target area structure; neither radial nor 
concentric fracturing of the target was seen. 

The ejecta patterns indicate that the emplacement of the ejecta materials was by a 
process of surface or near-surface gas-borne particle flow as discussed by Baker et al. (2) 
and Vickery and Melosh (3). This conclusion is supported by observation of the interaction 
of the ejecta fronts with cinder cones and other topographic features on the surface. The 
flows emanating from these small craters often only thinly veil local structures such as 
graben, rilles and fractures. Ejecta flows ranging from less than 1 to nearly 4 crater 
diameters in length were measured. The ejecta fronts are commonly lobate and, in once 
case, concentric 'compression ridges' were observed in the ejecta blanket. 

In about one-third of the craters examined, we observed tectopic modification 
subsequent to the impact, marked by modification of crater morphology. This includes 
modification of crater walls and floors. Non-circular rims are used to infer tectonic 
modification in certain areas, though we cannot rule out cases in which the original impact 
produced a non-circular crater. 

Multiple impact craters were observed in which the craters are close enough to share 
walls. It is believed that the impactors came from a single projectile that broke up in the 
atmosphere and the fragments landed simultaneously. In one case, a small crater is 
partially obliterated by a succeeding impactor. It is not possible to estimate the time lapse 
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between impacts, the two craters appear equally fresh, nor is it possible to identify the 
direction(s) of the incoming bodies. 

This work will be extended to characterize all of the small craters catalogued by the 
Magellan science teams. In addition, quantitative studies of target area materials (cf. 
Garvin (4)) could be beneficial if topographic data of sufficient resolution can be derived 
for craters of this size. 

This work was conducted at the Jet Propulsion Laboratory, California Institute of 
Technology, under contract with the National Aeronautics and Space Administration. 
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