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            Abstract
The seasonal polar ice caps of Mars are composed mainly of CO2 ice1,2. A region of low (< 30%) albedo has been observed within the south seasonal cap during early to mid-spring3,4. The low temperature of this ‘cryptic region’ has been attributed to a clear slab of nearly pure CO2 ice, with the low albedo resulting from absorption by the underlying surface4. Here we report near-infrared imaging spectroscopy of the south seasonal cap. The deep and broad CO2 absorption bands that are expected in the near-infrared with a thick transparent slab of CO2 ice are not observed. Models of the observed spectra indicate that the low albedo results from extensive dust contamination close to the surface of a CO2 ice layer, which could be linked to atmospheric circulation patterns5,6. The strength of the CO2 absorption increases after mid-spring, so part of the dust is either carried away or buried more deeply in the ice layer during the CO2 ice sublimation process.
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                    Figure 1: 
                        Reflectance spectrum of a region at 344° E, 59° S observed by OMEGA at 
                        L
                        
                        s
                         142°.
                      


Figure 2: 
                        Albedo of the southern seasonal cap in mid-spring at 1.08 µm (continuum).
                      


Figure 3: 
                        Reflectance spectra of representative regions within the southern seasonal cap.
                      


Figure 4: 
                        Spectral evolution of a representative area in the cryptic region at 80° E, 82.5° S.
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        Editorial Summary
A levitating ice cap
Two papers in this issue discuss the remarkable seasonal changes seen at the martian south pole. The ice caps on Mars are composed mainly of frozen carbon dioxide, with unusual dark spots that have been attributed to a clear slab of nearly pure CO2 ice. Langevin et al. present infrared and visible images from the THEMIS camera on Mars Odyssey that are not consistent with the presence of a thick slab of transparent ice. In the companion paper Kieffer et al. report infrared and visible data that show that the features stay at CO2 ice temperatures well into summer, and must be granular materials brought up to the surface of the ice. They propose a model involving a translucent, impermeable CO2 cap in which sublimation occurs at the base, producing high-velocity CO2 gas flow beneath the ice, levitation of the cap and jets that erupt sand-sized grains through vents.
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