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Prokaryotic communities throughout the desiccation of the hypersaline Tirez lagoon, Spain: analog to evaporitic basins on Mars?
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The active Tirez lagoon before 2015
From a limnological point of view, Tirez was a rather peculiar lagoon, with a differential precipitation of various types of salts and crust formations during the summer. The salt content of the sulfate-chlorine magnesium-sodium waters in Tirez varied between 100 and 250 g/l, and significant oscillations in water content, temperature, pH and dissolved oxygen were measured depending on the season. Due to the high sulfate and magnesium content in the water, it was classified as a Na-Mg-Cl-SO4 type of lagoon8. During the dry season, the inner part of the lagoon was covered by a saline crust made up of (from top to bottom) halite, epsomite, thenardite, bloedite and gypsum. From a lithological point of view, the dominant material was sand, which alternates with gypsum and limestone55. The bottom was made of clay with a sapropel layer produced by the decomposition of algae with epsomite crystals8.
Information on microorganisms from athalassohaline environments, such as Tirez, which are normally small, shallow, endorheic and highly seasonal continental lagoons, are scarce. The extreme conditions in which life must develop in these systems, including high variability of salinity in a short period of time, temperature, light intensity, and others, impose strict restrictions to their colonization. There are some reports on planktonic organisms in these peculiar water bodies56,57, although microbial mats, which can be the dominant biota of these systems, have been more extensively studied58,59. Previous studies are in general descriptive reports emphasizing the presence of phototrophic oxygen-producing microorganisms, such as Oscillatoria spp., Gleocapsa spp. and Microcoleus chthonoplastes, the latter cited as the dominant species in the microbial mats from La Mancha lagoons60. Methanogenic archaea61 and Haloarchaea35,62 have been found in sediment samples from Tirez, although the dominant sequences in the sediments belonged to Gammaproteobacteria35,62.
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