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Aeolian transport of surficial material may be an important part of the 
venusian geologic cycle. Venusian winds can transport very large quantities 
of material under favorable conditions, as shown by previous experiments with 
the Venus Wind Tunnel (VWT) facility at NASA-Arnes Research Center (1). There 
is an inverse relationship between atmospheric density and saltation flux 
(Fig. I), due primarily to a similar relationship between atmospheric density 
and saltation threshold wind speed (2). Atmospheric density also affects the 
vertical distribution of material in the saltation cloud, which can affect 
flux (3). White (4) showed that saltation-path height and length decrease 
with increasing atmospheric density, which we confirmed in VWT. Higher 
atmospheric density causes the saltation cloud to be compressed nearer to the 
ground; as a result, particle concentration increases. Above a critical 
concentration, particles collide with one another in flight (3) and the 
saltation cloud becomes "choked," producing a lower flux than that predicted 
from equations based on free saltation. Two wind tunnel observations support 
the concept of "choking". 1) Greeley et al. (5) measured particle velocity at 
various heights and found relatively high particle speeds near the surface in 
the terrestrial and martian cases; however, in the venusian case a zone of 
relatively low particle speeds was observed near the surface. Our 
interpretation is that intergranular collisions are responsible for the 
retardation of motion in the low-speed zone. 2) Some VWT results show flux to 
be lower than predicted; perhaps the discrepancy is due to choking. Lower 
saltation threshold and "choking" combine to produce a flux on Venus that is 
about ten percent of that on Earth for similar dynamic conditions and 
meteorologically reasonable wind speeds (Table 1). 

"Choking" of a saltation cloud has also been observed at terrestrial 
atmospheric pressure using low density particles (3). In this case, the 
"chqking" is due to the increased number of particles moving in response to a 
given surface wind stress, rather than an increase in stress due to a denser 
atmosphere. 

Three statements about probable aeolian activity on Venus can be made 
from this work. 1) Although saltation flux is much lower on Venus than Earth 
under similar dynamic conditions, the wind still has great capacity to move 
material. The predictions in Table 1 represent an upper limit on flux because 
they do not account for the presence of sand traps, armored surfaces, or a 
potential lack of sand on Venus--but similar constraints also apply to the 
terrestrial case. 2) Saltation-path heights and velocities are much lower on 
Venus, so aeolian abrasion will be curtailed and confined to areas on flow 
obstructions nearer the surface of the ground than on Earth. 3) The high 
density of the venusian atmosphere causes so many sand grains to be set in 
motion that their movement is impeded by intergranular collisions, producing a 
lower saltation flux than predicted by theory. This "choking" effect is 
especially pronounced for particles of low density, such as volcanic ash or 
pumice, and increases with increasing wind speed. 
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Fig. 1. Saltation flux as a function of wind-speed ratio for Venus and Earth. 
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Table 1. Potential venusian aeolian mass movement, kg/m0yr (terrestrial) 

Saltation flux potential on Venus calculated from Figure 1. The 
wind-speed ratio is the freestream wind speed, h, divided by the threshold 
freestream wind speed, ut. Values in brackets are similarly calculated flux 
potentials for Earth. 
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