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The Dead Sea extreme hypersaline environment supports the
development of microbial mats in networks of freshwater-diluted
brine pools at the shores of the lake. We hypothesize that these
oases of life share similarities with those that have allowed the
formation of stromatolites along ancient Holocene to Pleistocene
shorelines of the lake. These stromatolites are formed of
aragonite lamina and sometimes enriched in metals like
manganese (Buchbinder, 1981; Druckman, 1981). Since
stromatolites are used to reconstruct the Dead Sea
paleoshorelines (e.g. Abu-Ghazleh & Kempe, 2009), the process
of their formation must be well constrained, which is currently
not the case.

In order to tackle this issue, we investigate a system of living
and fossilizing aragonite-rich microbial mats at the shore of the
currently retreating Dead Sea. They emerge from ponds and
sinkholes formed by the dissolution of salt by circulating
freshwater. The salinity of these ponds varies from 28 to 47 g.L
of total dissolved salt (ten times less saline than the Dead Sea).
Thick exopolymeric substances (EPS) develop in some of them.
By combining imaging techniques (confocal epi-fluorescence
microscopy, SEM) with chemical, biological and mineralogical
mapping (EDX, µXRF and EPMA), we identified patterns of
transformation of EPS into Mg-Si-rich matrix and finally CaCO3.
We suspect that the combination of anoxygenic and oxygenic
photosynthesis drives the transformation of EPS into aragonite,
therefore providing a biological process for the mineralization of
microbial mats into stromatolites in the Dead Sea. We also
highlight a localized enrichment of arsenic in one of the mats,
suggesting its microbial cycling possibly coupled to anoxygenic
photosynthesis. This would be the first occurrence of such a
process in the extreme Dead Sea realm.
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