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        Illustration of the main microbial structures and carbonate precipitates in Sainte Marguerite area. A. Microbial communities developed close to the spring in a reservoir. B. Microbial mats and filamentous cyanobacteria forming a biofilm of extracellular polymeric substances (EPS). C. Aragonite bubbles and associated microbial mats. D. Detail of the mineralization on blade of grass and aragonite preserved bubbles. E. Aragonite mineralization at the surface of a bubble. F. Aragonite raft at the air-water interface along the stream. G. Detail of the growing phase resulting from the mineralization in the carbonate system with erect fibrous micritic threads (15–20 μm) separated by micritic films.
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        Lacustrine/palustrine ratio for the Chattian and Aquitanian cycles. Each cycle is organized in five steps; Chattian cycles (Grand Gandaillat quarry) with a low carbonate versus clastic ratio with thin microbial-rich buildups, presence of pure illite and intense desiccation cracks in the palustrine deposits; Aquitanian cycles (Chadrat and Jussat outcrops and Créchy quarry) with a high carbonate versus siliciclastic ratio with thick microbial and metazoan buildups (see Fig. 5 for caption). The main characteristics of the steps are detailed.
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        Thin section illustrations characterizing the microfabrics of the microbial and metazoan buildups (see Fig. 9 for description and classification and Figs. 6, 7 and 9 for position). A. Cross-section of the caddisfly pupal cases trapping ooids (Oo) and encrusted by Broutinella avernensis (Jus-64). B. Cross-section of the caddisfly pupal cases (Cpc) trapping gastropod shells encrusted by microbialites (Gs; Cre-36A). C. Microbialites developed upon clastic sands showing very low trapping of quartz during microbial growth (Jus-61); Cavity are infilled by a brown micrite (bMi) and ostracods (Ost). D. Coalescent oncoids embedded in clastic sands and trapping grains (Jus-61). E. Transition from cluster of Cladophorites to microbialites showing an alternance of cement and micritic layers (Jus-48A). F. Microbialites showing an alternance of laminated cement and micritic microfabrics (Jus-53A). G. Successive layers composed of filaments (Fi) embedded in micrite and microsparite (Ch-21). H. Dark micrite-dominated laminae stacked to form column (Col) and dense filament-rich layers (Fi; Ch-5).
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        Illustration of the microbial and metazoan buildups of the Oligo-Miocene visited outcrops and quarries following the classification for the macrofabrics. A. Flat macrofabrics (Grand Gandaillat quarry). B. Cauliflower (Grand Gandaillat quarry). C. Panorama of the Créchy quarry showing the relationships between the buildups and the surrounding marls and palustrine carbonate deposits; Domes passing upward to cones. D. Coalescent columns inclined in an ENE direction (Créchy quarry).
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        A. Section of Jussat with the lithology, cycle distribution (grey and yellow), facies, fabrics (macro and micro) of the buildups (see Fig. 5 for the captions, Table S1 for the detailed description of the facies and their depositional environments and Fig. 9 for information on the buildups). B–G. Macro and mesofabrics (see A for localization): B. An eroded cone revealing its core, composed of massive caddisfly-rich cluster encrusted with microbial layers. C. Microconglomerate to sandstone with erosion channels on top and cross bedding. D. Coalescent domes composed of massive caddisfly-rich cluster and microbial-rich layers. E. Detail or caddisfly-pupal cases trapping gastropod shells. F. Large lenticular to lobate beddings composed of cortoid sandstones. G. Microconglomerate to arenite composed of quartz, carbonate grains and rare gastropods.

      

    

  