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ACCRETIONARY LAYERS ON VENUSIAN SURFACE ROCKS 
PRODUCED BY AEOLIAN IMPACT; J.R. Marshall, D.W. Tucker, R .  Greeley, Dept. of 
Geology, Arizona State University, Tempe, AZ, 85287, and JB. Pollack, NASA-Ames Research 
Center, Moffett Field, CA, 94035. 

Previous experimental investigations of Venus (2-6) have shown that a rock surface struck 
by windblown particles may acquire an accretionary surface layer that is derived from the attrition 
products of the impacting particles. The accretionary layer may be up to several microns thick and 
consists of an amalgamation of individual slab-like masses of material varying in size from less 
than 1 pm to several tens of microns. The derivation of the layer from the impacting particles was 
confmed by X-ray analysis in the SEM, and by AES (Auger Electron Spectroscopy). Accretion 
on rock surfaces is accompanied by the simultaneous development of an altered surface layer on 
the impacting particles, and it is this layer that is being transferred to the impacted rock. Both the 
accretionary material and the altered surface layer appear to have been plastically deformed (6). 
These observations were made for flat (tholeiitic) basalt targets impacted 105 times by 3 mrn 
diameter basalt particles at a velocity of -0.75 ms-1 in a carbon dioxide amosphere. Temperatures 
and pressures were representative of those for Venus (659-750 K, 48- 105 bar). Experiments were 
conducted in the Venus Simulator (1-6)--a high temperature pressure vessel specifically designed 
for the investigation of aeolian impact phenomena under venusian atmospheric conditions. 

The same basalt targets did not acquire accretionary material when experiments were 

conducted at temperatures close to ambient. Present investigations are attempting to delineate the 
T,P conditions under which accretionary material develops over a 12-95 bar pressure range and a 
294-737 K temperature range. In order to acquire a large number of data points, the number of 
impacts was reduced to 2x104 per target (instead of 105). Table 1 lists the experimental conditions; 
results obtained thus far are plotted in Figure 1. Although more data are currently being acquired, 
it appears that accretion requires temperatures above -540 K. Below this temperature, the targets 

exhibit either a small amount of abrasion, or a virtual absence of any evidence of impact. Accretion 
has an obvious dependence on temperature, but there is also a vague suggestion from the data in 
Figure 1 that there is a slight pressure dependence (accretion occurs at slightly lower temperatures 
at higher pressures). The reasons for the dependence on either parameter is not clear at present, 

It is interesting to note that the altered surface layer developed on all the particles, regardless 

of pressure or temperature. This surface-textural expression of impact is probably a function of the 
low impact velocity (6). 
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RUN +I PRESS. TEMP. 
(BCIR) (K) 

TABLE 1. T , P  condit ions 
f o r  the  Venus Simulator 
experiments. 
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FIGURE 1. Occurrence of accretion for T,P matrix conducted 
in the Venus Simulator. Symbols: (++) extensive accretion, 
(+)accretion,(o)no evidence of impact, or combination of 
very small amounts of both accretion and abrasion,(-)abrasion. 
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