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The role of the wind in modifying the martian surface is significant. 
Aeolian features are common in many regions on Mars, including wind-eroded 
hills (1) and large dune fields (2). IRTM observations and climatic modeling 
indicate that substantial erosion/deposition is occurring on a cyclical basis 
(3,4). Wind tunnel experiments demonstrate that the potential gradation rate 
on Mars is very high and that erosion is probably inhibited, at least in part, 
by burial and exhumation of surface materials (5). In spite of this, the 
degree to which aeolian processes alter the martian surface is often 
underestimated. 

Viking orbiters obtained 187 sequences of usable images with better than 
20 m/pixel resolution (6). These images reveal that surface features 
originally thought due to other geologic processes are, in fact, aeolian- 
related. Examples include deposits which resemble lineated valley fill at 
medium resolution (50 m/pixel) yet are found to be aeolian dunes at high 
resolution (7) and "concentric crater fill" deposits thought to be due to 
material derived from crater rims by slumping that, at higher resolution, are 
seen to be the wind-eroded remnants of aeolian deposits within the crater (8). 

Examination of the high-resolution images reveals that aeolian stripping 
and deposition on the 10-100 m scale is very common over much of the planet. 
Indeed, it is difficult to find a single high-resolution sequence that is 
devoid of aeolian features thicker than the thin surficial units involved in 
wind streaks. Stratigraphic relationships indicate that at least some of the 
aeolian activity is older than would be expected from Milankovitch-type 
climatic variations; a medium-resolution example from Utopia Planitia is shown 
in Figure 1. 

An aeolian origin for the surface layers found in many areas of Mars is 
supported by their morphology and the degree of aeolian stripping. No other 
emplacement mechanism would produce the multiple layering observed at high 
resolution. Significant amounts of volatiles could be incorporated during 
deposition. Particle size in the deposit will strongly affect the degree to 
which volatiles could migrate. Both high- and medium-resolution images show 
that surficial layers can be more resistant to aeolian erosion in regions that 
have been subjected to tectonic stress; an example is the buried crater shown 
in Figure 2. The crater has been buried by at least two layers of material, 
with remnant knobs of the eroded upper layer remaining around the crater rim. 
The rim location is where fracturing of the layers would be expected during 
compaction of the layers. Induration has apparently been enhanced in the 
zones of tectonic stress, perhaps due to the greater access afforded volatiles 
in those areas. 
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Figure 1. Portion of Viking frame 608804, resolution 86.5 m/pixel. Shown are 
surficial streaks and possible dune deposits (A) and eroded remnants of 
aeolian deposits inside craters (B). The crater at (C) has not been subjected 
to the burial/eros'ion cycles that have modified the other craters in this 
view, and the other craters show variations in degree of burial; hence, it is 
possible that the burial/erosion cycles are very old. Frame width is 
approximately 90 km. 

Figure 2. Portion of Viking frame 608A06, resolution 86.5 m/pixel. A 26 km 
crater (arrow) has been buried by at least two layers of material. The 
remnant knobs of the upper layer are more resistant to stripping on the crater 
rim, where compaction would produce maximum stress. Perhaps induration on 
those areas was enhanced by preferential volatile migration through the high- 
stress zone. 
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