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Controlling factors in microbialite development and preservation at Dziani Dzaha (Mayotte)
C. Bougeault1, E. Vennin1,*, M. Ader 2, P. Visscher1,3, E. Gaucher4, A. Virgogne4 & E. Gérard2
1 Biogéosciences, UMR 6282 CNRS, Université Bourgogne Franche-Comté, 6 boulevard Gabriel,
21000 Dijon, France
2 Institut de Physique du Globe de Paris, UMR CNRS 7154, Sorbonne Paris Cité, Université Paris Diderot, 75005 Paris, France
3 Department of Marine Sciences, University of Connecticut, Avery Point, Groton, CT 06340, USA
4Total CSTJF, Avenue Larribau, 64018 Pau Cedex, France 
* Email: emmanuelle.vennin@u-bourgogne.fr
Microbialites are important geobiological yardsticks of the evolution of life through Earth’s history. They are organosedimentary structures formed by photosynthetic benthic microbial mats through in-situ mineralization and/or trapping and binding of sedimentary particles (Burne & Moore, 1987; Visscher et al., in press). Their development results from complex interactions between functionally diverse microbial communities and abiotic environmental properties that drive their distribution and morphology. Understanding these interactions is key to the reconstruction of paleoenvironments and can be developed in part through their study in various modern systems.
Lake Dziani Dzaha is a thalassohaline tropical crater preserved on “Petite Terre” (Mayotte, Western Indian Ocean), harboring a complex microbial system. In this lake, microbialites are diverse in form, mineralogy, and biotic compositions (Gérard et al., 2018). Four different morphologies are observed along the lake shoreline (cauliflower, planar, columnar and domal), presenting a non-random distribution controlled by substrate diversity, physiography of the crater and bathymetric position. Cauliflower morphologies (mm- to cm thick) develop on blocks and conglomerates as encrustations. Mm-thick planar crusts cover the sandy beaches. Columns (10 cm to up to 1 m high and 5- to 20 cm large) are associated with reeds or degassing spots. Domal morphologies (cm- to dm-large) are mainly composed of pupae clusters aggregating over other structures. These structures also present microscopic differences with, (1) planar and cauliflower structures showing dense lamination formed of thin laminae of aragonite, while (2) domal pupae clusters and columnar structures have loose “speleothem-like” lamination of aragonite. Nevertheless, all these structures often show a significant mineralogical change with the presence of hydromagnesite at the surface transitioning to aragonite and occasional Mg-silicate in their inner part, sometimes associated with textural changes (i.e., “speleothem-like”). These mineralogical variations may be attributed to early diagenesis. These finding questions the significance of textural, mineralogical properties and their potential of preservation observed from ancient microbial deposits.
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