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Gullies on Mars are kilometre-scale downslope mass wasting systems that resemble water-
worn gullies on Earth. Recent observations have revealed that they are active today and tend
to be active when the seasonal frosts are sublimating in spring. Mars’ axial tilt is similar to the
Earth’s, hence it experiences similar seasons. Instead of water ice snow extending towards the
mid-latitudes in winter, it is mainly CO. ice that condenses onto the surface. In this study we
use images from the Colour and Stereo Surface Imaging System (CaSSIS) aboard ESA’s Trace
Gas Orbiter (TGO) and the High Resolution Science Imaging Experiment aboard NASA’s Mars
Reconnaissance Orbiter to study the relationship between surface frosts and gullies. The colour
images from both instruments are useful for the identification of surface frosts, particularly
when their distrubution is local and patchy. Our initial study focusses on gullies found in the
south polar region of Mars, because MRO and TGO are polar orbiters which allows higher
frequency of temporal monitoring. Our results reveal that gully-alcoves defrost before the fans
and gullies in general defrost later than surrounding terrain. This suggests activity is driven by
the availability of “hot” sediment in the alcoves triggering sublimation of CO. ice as material
falls down the gully.
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