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Microbialites in Rift Lakes: their diversity and significance in the Turkana Depression (Plio-Quaternary, East African Rift System)
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Continental microbialites are amongst the very classical biogenic sedimentary component of the carbonate factory that geologists can expect to find in a rift lake systems. As such they are fully integrated in depositional models, some of which deriving directly from observations conducted in the (paleo-)Lakes of the East African Rift System (e.g., Tiercelin, 1991).
The major hydrocarbon discoveries associated to the so-called Pre-Salt phase of the Atlantic rifting as well as the exploration for early- and extra-terrestrial life, have stimulated new interest for microbialites over the past few decades. Current studies mainly deal with determining their degree of biogenicity, characterizing the various microbial communities, understanding the biochemical processes occurring within the microbial mat itself, or deciphering external and internal controls on their lithification. There is however few new studies of long sedimentary successions in rift lake basins interested in delineating some systematics for microbialites development in relation with the dynamic of the basin. 
Spanning over the past 4 Myrs or so, the lacustrine microbialites of the Turkana Depression are exposed in the strata of the Omo and the Turkana Groups. In this mixed clastic-carbonate rift lake succession, carbonates are represented by both ubiquitous bioclastic wave-dominated mollusk shells accumulations (i.e., coquinas), and by a series of individual well-developed stromatolite levels (Nutz et al., 2020). There, pebble to cobble sized oncoids, growing from various type of nucleus (e.g., rock fragments, mollusk shells, or bones), is the dominant morpho-type of microbialites. Domes with faceted sides, often developing from oncoids, and bioherms are also well represented. Stromatolites occur generally in decimetric to metric beds of variable spatial extent, where they appear either as reworked clasts (mixed or not with other clastics) or as having developed in situ. The successive co-sets of internal lamination of these stromatolites reflect various phases of microbial growth and lithification. Very often, the specific organisation of oncoids within a single bed suggests a reworking by wave-action. Their stratigraphic location and growth pattern provides good and alternative markers for flooding surfaces and bathymetric changes. The spatial distribution of the microbialites provides key criterias to outline lake margins and their relation with alluvial fans.
Turkana Depression appears then as a key region to investigate the type of carbonates, with an emphasis on microbialites, to be expected in a large rift lake succession, and to understand their time-space evolution and distribution according to forcing factors.

Nutz, A. et al., 2020. Earth-Science Reviews 211: doi.org/10.1016/j.earscirev.2020.103415
Tiercelin, J.J., 1991. Spec. Publ. Int. Assoc. Sedimentol., 13: 3-37 
