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The last years have seen a bloom of studies dealing with microbialite formation. However, the relative role of biological vs environmental factors ruling their growth remains unclear. Laguna de los Cisnes located at 53 ° 25' S and 70 ° 40' W in Chilean Tierra del Fuego, Patagonia, provides us with a unique site to investigate several aspects of both living and fossil microbialites. This lacustrine basin was formed during the retreat of the ice following the last glaciation about 10 000 years ago. Subsequently, the lake was densely colonized by microbiological communities that developed the presently living carbonate microbialites and their fossil counterparts. Here we explore the relative contribution of environmental vs biological factors controlling their morphogenesis from macro (in the field) to nano scales. 
Macroscopically, these organo-sedimentary deposits have an extension of almost 15 km2 encompassing several morphologies exceptionally large with maximum heights and widths of 1.5 m and 5.0 m, respectively. Crater-like shapes are dominant, displaying a spherical to elongated character most frequently unfilled. Both spatial distribution and temporal succession of morphotypes indicate that the dominant physico-chemical character of the water is critical in the localization as well as the style of the microbial carbonate factory, which in turn are reflected in the morphological character of the resulting deposits. Their meso-structure reveals a pattern of three lithological distinctive stacked layers. This fabric reflects a multiphase history of formation, linked with the ecological succession of specific microbial communities throughout time that are still strongly influenced by the prevailing environmental conditions. Interestingly, the simultaneous occurrence of various living bacterial mats provides insights regarding the microscale interactions between the different compounds of the microscopic ecosystem (cyanobacteria, sulfate-reducing bacteria, green algae and diatoms) and their relative roles in the calcification processes. 
Finally, the presence of extraordinary well-preserved fossil outcrops along with living microbialites gives a temporal dimension to this study allowing the development of a new formation model. By applying the latter to other microbialites outcropping at different geographical and temporal scales, the microbial carbonates of Laguna de los Cisnes are providing critical information to better reconstruct the dominant environmental conditions during the early evolution of life on Earth and may be in other planets.  
