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            Abstract
The mineralogical and elemental compositions of the martian soil are indicators of chemical and physical weathering processes. Using data from the Mars Exploration Rovers, we show that bright dust deposits on opposite sides of the planet are part of a global unit and not dominated by the composition of local rocks. Dark soil deposits at both sites have similar basaltic mineralogies, and could reflect either a global component or the general similarity in the compositions of the rocks from which they were derived. Increased levels of bromine are consistent with mobilization of soluble salts by thin films of liquid water, but the presence of olivine in analysed soil samples indicates that the extent of aqueous alteration of soils has been limited. Nickel abundances are enhanced at the immediate surface and indicate that the upper few millimetres of soil could contain up to one per cent meteoritic material.
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                    Figure 1: 
                        Microscopic Imager images, each 3 cm across.
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Figure 2: 
                        Correlations between APXS elemental chemistry and iron mineral phases measured by Mössbauer
                        26
                         in Gusev soils.
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Figure 3: 
                        Composition of martian surface materials.
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Figure 4: 
                        Average Pancam 11-colour spectra of bright surface dust and dark soil at the Gusev and Meridiani sites.
                      [image: ]


Figure 5: 
                        Comparison of orbital (TES) and surface (Mini-TES) thermal infrared spectra.
                      [image: ]


Figure 6: Ratios of bright surface dust to dark soil exhibit similar trends for Gusev (red) and Meridiani (blue).[image: ]
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