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            Abstract
Hyperion is Saturnâ€™s largest known irregularly shaped satellite and the only moon observed to undergo chaotic rotation1,2,3. Previous work has identified Hyperionâ€™s surface as distinct from other small icy objects4,5 but left the causes unsettled. Here we report high-resolution images that reveal a unique sponge-like appearance at scales of a few kilometres. Mapping shows a high surface density of relatively well-preserved craters two to ten kilometres across. We have also determined Hyperionâ€™s size and mass, and calculated the mean density as 544â€‰Â±â€‰50â€‰kgâ€‰m-3, which indicates a porosity of >40 per cent. The high porosity may enhance preservation of craters by minimizing the amount of ejecta produced or retained6,7, and accordingly may be the crucial factor in crafting this unusual surface.
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                    Figure 1: 
                        Surface features of Hyperion.
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Figure 2: 
                        Impact crater characteristics and conditions on Hyperion.
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        Editorial Summary
Cassini's view of Hyperion
Saturn's moon Hyperion, an irregular shaped object in a tumbling orbit, looks odd: the Cassini flyby of September 2005 revealed a unique spongy surface. Two papers this week present the initial Cassini results. First, imaging and radio data suggest that the spongy appearance is caused by impact cratering on a porous body. And second, near-infrared and ultraviolet spectroscopy reveal details of the surface composition of the highly reflective areas that cover much of the surface, and also of the darker areas, mostly at the bottom of craters. The spectra are consistent with the presence of water ice contaminated with an organic solid. The low-albedo (dark) material is spectroscopically similar to that found on two other saturnian moons, Iapetus and Phoebe, containing a mixture of water ice, complex organics, carbon dioxide and nitriles. This cocktail of materials resembles those seen in comets and probably in Kuiper Belt objects.
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