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Microbialite development and preservation of the Late Quaternary Lahontan lake (USA)
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Carbonate microbialites in lakes are considered as valuable indicators of past environments, as long as depositional setting and the biogenicity of the microbialite can be accurately established. Microbialites are organosedimentary structures formed by photosynthetic benthic microbial mats through in-situ mineralization and/or trapping and binding of sedimentary particles (Burne & Moore, 1987). The Lahontan Basin is marked by significant carbonate production from the Pleistocene to the modern period. This pluvial basin is composed of a succession of interconnected sub-basins, some of wich, like the Winnemucca Basin, currently dry while others, such as Pyramid Lake, still flood. Observation and mapping of the different carbonate structures in the two sub-basins allowed us to highlight a vast heterogeneity in terms of shape, size and geographical organization. Characterization of these microbial deposits and their associated sediments provides insights into their spatio-temporal distribution patterns. Large columns and complex domes up, to 80 m high, were mainly aligned along normal faults whereas smaller-sized structures, corresponding to crusts and hemispheroid domes, were observed aligned along the paleoshorelines. 

At seismic scale, the large columns and domes are generally associated with faults and their development is related to the groundwater circulation (DeMott et al., 2019). The presence of carbonate pipes form in the core of columns and complex domes, and their association with large thinolite minerals argue for a hydrothermal related fluid circulation (DeMott et al., 2020). The smaller microbial crusts are organized as belts, colonizing the paleoshorelines and follow different water elevations resulting from climatic fluctuations. In addition, the detailed mapping of these microbial deposits allowed to highlight that the substrate and the physiography are also important factors for their development and preservation. The east-west heterogeneities of the carbonate deposits observed in both Pyramid and Winnemucca sub-basins may also result from local boundary conditions.

The detailed study of microbial deposits highlights a superimposition of regional controlling factors (e.g., climate, tectonics) and the local factors (e.g., chemical and physical weathering and physiography of the lake margins). Untangling these factors can help us to enhance insight into the reconstruction of paleoenvironments and paleoclimatic changes in microbialites through time.
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