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Hydrological cycle and microbial dolomite formation in hypersaline lagoons in Brazil
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Dolomite is widespread in the geological record but rarely occurs in modern environments. The hypersaline lagoons, Vermelha and Brejo do Espinho, in Brazil are worldwide known due to the formation of primary dolomite influenced by the activity of sulfate-reducing bacteria. These lagoons are used as natural laboratories to understand the environmental aspects that lead to dolomite formation and the preservation of the microbial signatures in the geological record. This study aimed to understand the hydrological and sedimentological features observed in the water column during the year 2018 and in sediment cores, respectively. Water samples were analyzed for stable isotope (18O, D) and lipid biomarkers compositions. D was also measured in n-alkanes. 18O and 13C were analyzed in the carbonates and D in specific lipids biomarkers compounds. The 18O (-2.94 to 4.93‰) and D (-13.2 to 25‰) values of the surface water showed a link with local climatic variations which are deeply associated with seasonality and to the oceanographic upwelling phenomena promoting a semi-arid microclimate. The n-alkanes and n-alkanoic acids concentration on the surface water samples suggest a mixed origin of the organic matter source during different seasons. The microbial community create favorable physicochemical conditions for dolomite biomineralization (Sánchez-Román et al., 2009). The Dn-alkanes suggest that evaporation plays a major role in carbonate mineral formation due to increasing salinity and supersaturation in relation to CaCO3. The stable oxygen and carbon isotopes showed an inversion relationship throughout most of the cores indicating intense microbial activity during drier episodes coinciding with microbial dolomite formation. The Dn-alkanes values are D-enriched in the dolomite-rich layers, corroborating the arid conditions during microbial dolomite formation. This further allowed reconstructing successive arid episodes of dolomite precipitation in Southeastern of Brazil throughout the last 2200 yrs BP. Finally, this study demonstrates the large influence of hydrological cycle in the Mg-Ca carbonate precipitation in these hypersaline lagoons and its impact for the preservation of microbial signatures in the geological record.
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