Using a Visible and Near IR Spectral Variance Index in Rio Tinto, Spain to Combine Datasets of Different Spatial Resolution
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We are using spectroscopic studies of Rio Tinto, a Martian mineralogic analog to develop criteria for identifying potential similar environments on Mars.  Others have shown Rio Tinto supports an amazing prokaryotic and eukaryotic diversity and is an analog for possible chemolithotropic ecosystems on Mars.  We are interested in mineralogic deposits, their spectroscopic expression, and how distinguishing spectral signatures are affected by scaling from centimeter to decimeter scale.  We measured centimeter and meter-scale field spectra, collected samples for lab spectroscopy, and acquired Hymap hyperspectral data of Rio Tinto.  Although mineralogy detection becomes less specific with spatial scaling, we can still extract meaningful mineralogic information from spatially coarse spectra by using spectral complexity as a proxy for mineral diversity.

We apply the Spectral Variance Index (SVI) (Alonso-Martinez et al. 2005), to discover regions with greater-than average spectral complexity. We apply the technique to Hymap data and assess the results in context with field spectra; one of the most mineralogically diverse areas we visited in the field, Anabel’s Garden, also had very high spectral variance.  We identify geologic or land cover boundaries and mineralogically diverse areas as having high spectral complexity.  Spectral variance is highest in mine tailings near the river’s source and drops off in the riverbanks further downstream.   Areas identified through SVI would be ideal targets for future field spectroscopy.  Using the SVI allows us to integrate spectra of different spatial resolutions, taking advantage of the large-scale mapping ability of remotely sensed spectra and the mineral identification ability of field spectra.

