


ENVIRONMENTAL DRIVERS OF NIGHT

VERSUS DAY ZOOPLANKTON POPULATION

ESTIMATES IN LAKES AROUND THE WORLD

Zooplankton play vital roles in aquatic food webs by grazing
on phytoplankton, which affects water quality, and
transferring energy to higher trophic levels. In freshwater
lakes, zooplankton commonly exhibit diel vertical and
horizontal migration. During the day, zooplankton descend
to deeper waters, or seek refuge in littoral areas or the
sediment-water interface, to avoid visual predators, and
then migrate to open water at night to feed. Consequently,
zooplankton may exhibit higher density and biomass at
night versus the day, and estimates and perceptions of
zooplankton dynamics can change with the time of day
sampling occurs. To better understand these diel
zooplankton differences and their environmental drivers, we
conducted a standardized global campaign to sample
crustacean zooplankton in the full water column at day and
night in the pelagic zone of 40 lakes. The lakes spanned a
gradient in trophic state, size, and other variables such as
dissolved oxygen (DO). Mesotrophic and eutrophic lakes
exhibited greater zooplankton biomass at night versus day
while oligotrophic lakes did not. Crustacean zooplankton
had higher biomass at night versus day in lakes at lower
elevation, with higher chlorophyll a concentration, and lower
hypolimnetic DO levels. Lake area and depth were not
related to diel zooplankton density or biomass. We provide
one of the first global, standardized studies on
environmental drivers of day versus night zooplankton
population estimates. This study has important
ramifications for our understanding of zooplankton ecology
and for sampling regimens.
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