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Biogeographic distribution of microbialites in Mexico
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Extant microbialites are productive and diverse communities with an evident role in the cycling of major elements that have contributed to the geochemical history of our planet through their diverse metabolic capacities that include mineral precipitation. We present results of several studies conducted in different sites that harbor microbialites in Mexico and Cuba, in dessert ponds, crater-lakes and karstic coastal lagoons. The nested approach we have followed includes 16SrRNA gene high-throughput sequencing, Shotgun metagenomic sequencing, elemental analysis, eco physiological measurements, X-Ray fluorescence (XRF), X-Ray diffraction (XRD), Scanning Electron Microscopy-Energy Dispersive Spectroscopy (SEM-EDS), Fourier Transformed Infrared (FTIR) spectroscopy and Synchrotron Radiation-based Fourier Transformed Infrared (SR-FTIR) spectromicroscopy. Microbialite communities vary in biological and mineralogical composition associated to an environmental effect related to pH, conductivity and availability of reduced forms of nitrogen. These mineral-forming microbial assemblages accumulate major ions, trace elements and biomass from their ambient aquatic environments. Particular bacteria, which are the dominant phototrophs and heterotrophs, show significant correlations with major ion composition, mineral type and transition element content. Elemental cycling of C, N, P and S is associated to different bacteria depending on the microbialite site, yet all communities function similarly regarding their biogeochemical potential.
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