Out of sight, out of mind ? Diversity of microscopic organisms as an overlooked criterion for conservation purposes.
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The network of ASPAs (Antarctic Specially Protected Areas) that is presently under construction in the frame of the Committee for Environmental Protection of the Antarctic Treaty is intended to protect "outstanding environmental, scientific, historic, aesthetic or wilderness values, any combination of those values, or ongoing or planned scientific research" (http://www.ats.aq/e/ep_protected.htm). When the Madrid Protocol was signed, twenty-one years ago, the knowledge on the biodiversity of tiny and microscopic organisms was much less extensive and molecular methods for biodiversity assessments were only in their infancy. The majority of the permanent inhabitants of Antarctica are, however, essentially microscopic.

During the ANTAR-IMPACT, BELDIVA and AMBIO projects, we studied the cultivable and uncultured diversity of cyanobacteria, heterotrophic bacteria, green algae and diatoms in Antarctic lakes and soils using state-of-the-art methods and up-to-date species identifications. We discovered many new microbial species and a taxon-specific, relatively large incidence of endemism. Some taxa even occurred in a single ice-free region. 
Multivariate analyses of culture-independent biodiversity data from lakes situated along a limnological gradient revealed that the microbial communities were structured by the climate-related variables salinity (and related variables), lake water depth and nutrient concentrations. These parameters might vary in the future in response to climate change. Because most taxa are well-adapted to the extreme and cold Antarctic conditions, our results have obvious consequences for predicting the trajectory of microbial biodiversity under changing climatic conditions. Moreover, our findings call for the continued assessment of the biodiversity of these unique ecosystems and highlight that microbial biodiversity data should be considered as an additional criterion for the delineation of ASPAs, despite the difficulties associated with assessing their diversity compared to that of birds, mammals, plants or multicellular organisms in general. An assessment of the microbial biodiversity would also be useful for monitoring the environmental impact of human activities, like the construction of new stations, field research, or tourism. 
