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Dust devils are atmospheric vortices which can occur if the atmosphere is layered 
in a thermaly unstable way. If the wind speed exceeds a critical speed for dust 
levitation they become visible as cone- or funnel-shaped "trunks". On Earth, dust 
devils mostly occur in desert areas. 

Although the occurrence of dust devils on Mars has been predicted early ([I], 
[2]), the first reports on actually observed dust devils dates from 1985 ([3]), more 
then 8 years after the observation by the Viking orbiter. The dust devils reported 
in [3] appear as bright clouds, casting long and elongated shadows in the Viking 
orbiter images. They often occur in small groups. 

A thorough search through the Viking orbiter images (PDS CD-ROM archive) 
of Mars for dust devils was conducted in support for the High Resolution Stereo 
Camera-Surface Atmosphere Interaction (HRSC-SAI) experiment on the Russian 
Mars-96 spacecraft. 

For our search we used similar identification criteria than 131, namely 

bright compact clouds with long shadows 

transient phenomena, i. e. positive non-detection in at least one image of the 
same region taken at  a different time is required 

The Viking orbiter images were processed (contrast enhancement, colourizing 
and clipping) and displayed on a Unix workstation. The dust deviles were searched 
for by visual inspection. 

So far, we focussed our search on the Martian areas Arcadia Planitia and the two 
Viking lander sites where the occurence of dust devils has already been reported or 
suspected (by imaging [3], or from meteorological data 141, respectively). 

We could identify more than 30 dust devils, of which several were not yet reported 
elsewhere. All dust devils occur in the early afternoon (around 15:OO local time) 
in the late summer (around 120' solar longitude). The average height amounts to 
1.3 km and the average diameter is in the order of a few 100 m confirming the 
trend theoretically predicted in [I]. It is assumed that dust devils smaller in size are 
more frequent but their identification is limited by the pixel resolution of the Viking 
images. The HRSC experiment on Mars-96 will provide much better resolution and 
therefore might also enable the detection of smaller dust devils. 

In order to find as many dust devils in the Viking data as can be reliably iden- 
tified, we plan to extend the search to other areas and to automatize the search by 
the use of pattern recognit ion techniques. 
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