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Abstract 

Despite increasing evidence for significant levels of endemism among various microbial groups, 

a comprehensive understanding of the evolution of regional microbiota and how they are shaped 

by tectonic and paleoclimate events remains virtually lacking. Here we provide insights into the 

biogeographic history of Antarctic freshwater diatom biomes based on taxonomic inventories of 

the contemporary flora and fossil assemblages from the past 15 Ma, including time slices from 

the Mid Miocene, the Late Pleistocene, and the Holocene. Preceding the Mid-Miocene cooling 

event, a rich diatom flora existed in Continental Antarctica. However, at the morphospecies 

level, the overwhelming majority of the Miocene taxa could not be assigned to modern 

morphospecies. By the Late Pleistocene, the diatom flora was entirely composed of modern 

species, but local communities were non-analogous to contemporary continental Antarctic ones, 

and contain a suite of taxa currently confined to other biogeographic regions of the Antarctic 

Realm. Since the early Holocene, a modern continental diatom flora was present, being severely 

impoverished and strongly enriched in (semi-)terrestrial taxa. Taken together, our data support 

the hypothesis of widespread but selective extinction among an ancient diatom flora in response 

to the Mid Miocene cooling (ca. 14 Ma) and the subsequent expansion of ice sheets, followed by 

the evolution of a species-poor yet highly adapted and largely endemic modern diatom flora.  

This suggests that the geological and climatic history of Antarctica affected the history of diatom 

lineages and their diversity patterns in similar ways as it did for macroorganisms. 

 

Keywords: diatoms, biogeography, glacial-interglacial cycles, extinction 

 

 

mailto:Elie.verleyen@ugent.be

