Ecology: Val. 85, No. 11, pp. 2960-2970.

CHANGESIN TURBULENT MIXING SHIFT
COMPETITION FOR LIGHT BETWEEN
PHYTOPLANKTON SPECIES

Jef Huisman,? Jonathan Sharples, ® Jasper M. Stroom,® Petra M. Visser > W. Edwin A. Kardinaal,? Jolanda
M. H. Verspagen,? and Ben Sommeijer®

@Aquatic Microbiology, Ingtitute for Biodiversity and Ecosystem Dynamics,
University of Amsterdam, Nieuwe Achtergracht 127, 1018 WS Amsterdam,
The Netherlands

bSouthampton Oceanography Center, Empress Dock, Southampton SO14
3ZH, UK

“Water Board Rijnland, Department of Development, P.O. Box 156, 2300
AD Leiden, The Netherlands

dCenter for Mathematics and Computer Science (CWI), P.O. Box 94079,
1090 GB Amsterdam, The Netherlands

Abstract. The intriguing impact of physical mixing processes on species interactions has
always fascinated ecologists. Here, we exploit recent advances in plankton models to
develop competition theory that predicts how changes in turbulent mixing affect
competition for light between buoyant and sinking phytoplankton species. We compared
the model predictions with alake experiment, in which the turbulence structure of the
entire lake was manipulated using artificial mixing. Vertical eddy diffusivities were
calculated from the measured temperature microstructure in the lake. Changesin
turbulent mixing of the lake caused a dramatic shift in phytoplankton species
composition, consistent with the predictions of the competition model. The buoyant and
potentially toxic cyanobacterium Microcystis dominated at low turbulent diffusivity,
whereas sinking diatoms and green algae dominated at high turbulent diffusivity. These
findings warn that changes in the turbulence structure of natural waters, for instance
driven by climate change, may induce major shifts in the species composition of
phytoplankton communities.



