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Introduction:  The formation of widespread evap-

orites in Meridiani Planum and related sedimentary 

deposits throughout the surrounding Arabia Terra re-

gion, Mars, was extensively investigated by the Mars 

Exploration Rover Opportunity for over a decade. The 

rover investigations revealed both water ponding with-

in enclosed basins and groundwater activity, with en-

hanced evaporation processes and deposition of evapo-

ritic sequences during the Noachian and well into the 

Hesperian [1]. The resulting environment would have 

secured habitable conditions during a significant frac-

tion of the early history of Mars, as can be tested in 

analog environments on Earth today. One of such ana-

log environments is Tirez, a small and seasonal en-

dorheic hypersaline lagoon that was located in western 

La Mancha, Spain, and totally dried out in the last 

years. 

 

 
The last waters and evaporitic salt flats in Tirez, in 2001. 

 

Tirez: Here we present our investigations in Tirez, 

which was declared a Biosphere Reserve by the 

UNESCO in 1981. Located at 653 m altitude, N 

39o32´695´´ and W 03o21´073´´, Tirez had a maximum 

extension of 0.8 km2 and a water column depth of 40 

cm. The local continental climate imposed a marked 

seasonality in Tirez: the salt content of its sulfate-

chlorine magnesium-sodium waters varied between 

100 and 250 g/l, and high oscillations in water content, 

temperature, pH and dissolved oxygen were measured 

depending on the season. Since at least 15 years ago, 

the lagoon lost all its water input and dried out com-

pletely, with no measurable aw in the salts crusts today. 

Results:  Microbial ecology studies of the athalas-

sohaline habitats in Tirez were mainly focused on the 

photosynthetic organisms inhabiting the microbial 

mats that covered the lake floor [2]. Here we describe 

the dominant microbiota by cloning and phylogenetic 

analyses of water samples recovered from the lagoon 

in 2004, before the dry out, and stored in our lab. We 

show that, in the Bacteria domain, 55% of the clones 

belonged to the Arcobacter genus, an aerotolerant epsi-

lon-Proteobacteria, closely related to members of the 

genus Campylobacter. 27% of the clones belonged to 

the Firmicutes phylum, distributed between different 

species of halophilic spore-forming members of the 

Bacillales order, included in the genus Bacillus, Halo-

bacillus and Virgibacillus, and to the fermentative ge-

nus of the order Clostridiales (Clostridium, Tissierella, 

Peptostreptococcus). A gamma-Proteobacteria (enter-

obacteria), a delta-Proteobacteria (sulfate reducer) and 

taxa included in the phyla Bacteroidetes and Spiro-

chaetes were also identified. In general, they were an-

aerobic/aerotolerant, heterotrophic (fermenters or res-

pirators) microorganisms adapted to extreme saline 

conditions. Notably, the diversity of the Archaea do-

main was restricted to a single species in the genus 

Methanohalophilus.  
Discussion:  Hypersaline habitats, such as marine 

salterns, show a rather low microbial diversity with a 

major presence of haloarchaea [3]. This is because 

microorganisms need to adapt not only to the charac-

teristic chemical and physico-chemical conditions 

(high concentration of salts and high pH) but also to 

marked cyclic changes. Conversely, Tirez athalassoha-

line lagoon showed a phylogenetic bacterial diversity 

rather high: the 125 complete sequences of 16SrRNA 

were distributed between 7 phylogenetic groups (at the 

level of phylum or class), including 11 different ge-

nus/species; and one taxon belonged to halotolerant 

methanogenic archaea.  

Conclusions: Paleonvironmental  conditions  in 

Meridiani Planum, as revealed by the Opportunity rov-

er investigations of its geological record, included  

episodic  inundation  by  shallow surface waters, evap-

oration, and full desiccation with time [1]. Similar 

conditions can be tested in the terrestrial analog Tirez 

lagoon, where enhanced habitability parameters were 

allowed for a wide range of prokaryotes before its 

complete dry out. Our results provide new basis to 

understand the ecology of possible microbial commu-

nities in Mars during the Noachian and the Hesperian, 

and also informs about research strategies to search for 

possible biomarkers left behind by such communities 

after all the water was lost.  
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