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Evaluation of the sedimentary controls on genesis and evolution of carbonate deposits in the southern Patagonian lake
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The sedimentology study of modern microbialite deposits provides accesses to better understand carbonate sedimentation in analogue settings of the geological record. It is often poorly understood how microstructures and geochemical signatures express specific extrinsic and intrinsic processes on carbonate precipitation of ancient rocks. We present our previous results on the study of not yet described pinnacles and mounds of the modern hypersaline lake, Laguna del Toro, in southernmost Chilean Patagonia. We collected water for chemo-physical characterization. We used basic field description, transmitted-light petrography and bulk-rock XRD analysis for fabrics and mineral characterization. We also used bulk-rock carbon and oxygen isotopes as proxies for precipitation processes. Laguna del Toro is a shallow endorheic hypersaline alkaline lake (Na-Cl type), with ~15km² area. Its mean alkalinity is 37,9 meq/L, mean pH 8,68 and ionic abundance is Cl>Na>SO4>HCO3. We’ve found primary and secondary carbonate deposits partially submerged and all over the margins, up to the flat flanks of the eastern Laguna’s margin. The primary ones (focused in our study) are lacustrine thrombolites distinct in two macrostructure-type build-ups: mounds (dome-like) and pinnacles (columnar deposits). Mounds are characterized by its dome-like structure (<100 cm high and 20-200 cm wide) and red color. They coalesce laterally, are rooted in lake’s substrate (boulders and muddy sand) and can form partially exposed reefs inside the lake. Pinnacles (<300 cm high and 30-100 cm wide) are discrete structures rooted in the top of mounds, that can show branching in its top. Small isolated pinnacles (up to 100 cm) can also occur rooted in lake’s substrate, up to 100-150 m far from present lake’s level. The clustered and mound-rooted, biggest pinnacles, occur aligned in NNW-SSE to NNE-SSW corridor. Both build-up types are thrombolites, with clotted mesofabrics of mm-size rounded clots and cm-size primary voids that are complexly connected. Mesoclots are formed by clotted micrite and patches of dark brown aphanitic-to-peloidal micrite, often with trapped grains, amidst light grey sparite and microsparite. Localized, microstructure can be of wrinkled circumflex micro-laminae (~10 µm) of light microspar and dark micrite, that connects with dark peloidal patches. The dark micrite and peloidal micirte are often associated with EPS calcification or direct precipitation by photosynthetic activity induction (e.g., Dupraz et al., 2004), microsparite can be formed by distinct biological activity inside the microbial community. Monohydrocalcite constitutes the main mineral, and aragonite the second one, which may be the sparitic portion. The δ13C values vary between +2,40 and +4,48‰ and δ18O between -2,7 and -0,03‰. Petrography and isotope information indicate that the mounds and pinnacles were formed by microbial induction with extrinsic focalization in some parts of the ancient lake’s bottom. Further SEM (EDS) investigation will be done in order to understand precipitation and preservation processes. 87Sr/86Sr analysis in LA-MC-ICP-MS  will provide data on the ions sources for the precipitation, and will allow a better understanding of the extrinsic components on microbialite sedimentation in Laguna del Toro.
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