Diatoms define a novel freshwater biogeography of the Antarctic

Elie Verleyen?, Bart VVan de Vijver?>®, Bjorn Tytgat?, Eveline Pinseel*?, Dominic A. Hodgson®*, Katetina Kopalova®$, Steven L.
Chown’, Eric Van Ranst®, Satoshi Imura®, Sakae Kudoh®°, Wim Van Nieuwenhuyze!, Koen Sabbe!, Wim Vyverman?
1Ghent University, Protistology and Aquatic Ecology, Campus de Sterre, Krijgslaan 281 S8, B-9000 Gent, Belgium.
2Meise Botanic Garden, Nieuwelaan 38, 1860 Meise, Belgium.
3University of Antwerp, Department. Biology — ECOBE, Universiteitsplein 1, B-2610 Antwerp, Belgium.

“British Antarctic Survey, Natural Environment Research Council, High Cross Madingley Road, CB3 OET, Cambridge, UK.
SCharles University, Department of Ecology, Vinicnd 7, 128 44 Prague 2, Czech Republic.
8Phycology Centre, Institute of Botany, Academy of Science CR, Dulekska 135, 37982 Treboi, Czech Republic.
School of Biological Sciences, Monash University, Melbourne, VIC 3800, Australia
8Ghent University, Department of Geology (WE13), Campus de Sterre, Krijgslaan 281 - S8, B-9000 Gent, Belgium.
°National Institute of Polar Research, 10-3, Midoricho, Tachikawa, Tokyo 190-8518, Japan.
9The Graduate University for Advanced Studies, SOKENDAI, 10-3, Midoricho, Tachikawa, Tokyo 190-8518, Japan.

Terrestrial biota in the Antarctic are more globally distinct and highly structured biogeographically than
previously believed, but information on biogeographic patterns and endemism in freshwater communities
is largely lacking. We studied biogeographic patterns of Antarctic freshwater diatoms based on the
analysis of species occurrences in a dataset of 439 lakes spread across the Antarctic realm. Highly distinct
diatom floras, both in terms of composition and richness, characterize Continental Antarctica, Maritime
Antarctica and the sub-Antarctic islands, with marked biogeographic provincialism in each region. A total
of 44% of all species is estimated to be endemic to the Antarctic, and most of them are confined to a
single biogeographic region. The level of endemism significantly increases with increasing latitude and
geographic isolation. Our results have implications for conservation planning, and suggest that successful
dispersal of freshwater diatoms to and within the Antarctic is limited, fostering the evolution of highly
endemic diatom floras.



