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Within complex systems such as microbial mats formed in benthic environments, calcium carbonates are often associated with photosynthetic biofilms. This biocalcification regulates CO 2 , calcium and alkalinity in hydrosystems and is therefore highly sensitive to environmental and anthropogenic triggers. Deciphering biocalcification mechanisms is therefore a prerequisite for understanding present and past biogeochemical cycles. The photosynthetic activity of cyanobacteria could explain the presence of biocarbonates in biofilms [START_REF] Ludwig | Photosynthesis-controlled calcification in a hypersaline microbial mat[END_REF], although the metabolic activity of sulfate-reducing bacteria can also be invoked [START_REF] Dupraz | Microbial lithification in marine stromatolites and hypersaline mats[END_REF]. Moreover, carbonates precipitation could be mediated by extracellular polymeric substances (EPS) or by macromolecules in dissolved organic matter [START_REF] Gautret | Are environmental conditions recorded by the organic matrices associated with precipitated calcium carbonate in cyanobacterial microbialites?[END_REF].

The CYANOCARBO project (ANR, France) aims at elucidating the mechanisms of biocalcification through a multidisciplinary approach combining ecophysiology, microbiology, biochemistry, biogeochemistry and micropetrography, performed on the photosynthetic biofilms presently developing in La Salada de Chiprana hypersaline lake (Northern Spain).

Our contribution to this project focuses on the typing of biochemicals (amino-acids, carbohydrates and lipids) extracted from various components of the system (interstitial water, sheaths and tissues), coupled with elemental (Ca, Mg, Fe, S, Na, K) and microscopic (photonic and electronic) analyses. Three sites were selected with regard to the predominant community that develops at the surface. They comprise an anoxigenic photosynthetic bacteria (Chloroflexus-like) and two cyanobacteria (Lyngbya sp. and Microcoleus chtonoplastes). For each site, three short cores of few centimetres long and ca 1 cm 2 surface were drilled in order to test the heterogeneity of the material and/or the reproducibility of analyses. The dissection of individual layers that compose each microbial mat was realized under microscope, on the basis of morphological and microstructural considerations. Water soluble (EPS1) and cellbound (EPS2) EPS were recovered, purified (MicroSep© 3kD) and analysed for amino acid and carbohydrate content. The low molecular weight fraction and the insoluble material were reserved for elemental and lipid analyses.
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SEM analyses show several carbonate precipitates differing in both microstructure and composition (Ca and Ca/Mg) intimately associated with an abundant and diversified organic material. Elemental analyses performed on the insoluble material show distinct distributions of Ca, Mg, Fe, S, Na and K. The distributions of amino-acids and carbohydrates in EPS1 and EPS2 and of sterols in insoluble materials are highly variable within each site as a result of microspatial heterogeneities. We are currently investigating any relationship linking the biochemical signature to mineralogical assemblages and exploring any seasonal variation.

This will allow us assessing the dominant processes that control bio/organic carbonatogenesis in these original systems. 
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 1 Figure 1. Distributions of amino acids associated with microbial sheaths within the different layers of the 202 (Chloroflexus-like dominated) and 206 (Lyngbya dominated) mats and cryoSEM pictures illustrating the diversity of associated mineral assemblages.