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Abstract

Recent studies document diel horizontal migration by large zooplankton in eutrophic shallow lakes. Risk of preda-
tion from planktivorous fishes could induce such behaviour. We studied diel horizontal distribution of cladocerans
in 31 mainly shallow oligotrophic and mesotrophic New Zealand (NZ) and North American (NA) temperate lakes.
In terms of weight, fish catch per net (CPUEw) in multiple mesh-sized gill nets was similar in the two sets of lakes,
while CPUE by number (CPUEn) was overall higher in the NA lakes. Unlike previous results from eutrophic,
temperate lakes, we found no significant diel variations in density in the pelagic and littoral zones, suggesting
no diel horizontal migration of zooplankton. In the NZ lakes, Daphnia and Ceriodaphnia were evenly distributed
between the littoral zone and the pelagial, while in the NA lakes Daphnia were more abundant in the pelagial
and Ceriodaphnia in the littoral zone. In the oligotrophic fishless NZ lakes, large Daphnia carinata dominated,
whereas the smaller Ceriodaphnia dubia dominated in lakes with high CPUE’s. In both the NZ and the NA lakes,
Daphnia showed no clear correlation to fish CPUEn. However, in the NA lakes, Daphnia occurred at fish CPUEn

values at which they were eliminated in the NZ lakes, which may be related to differences in water transparency,
reflecting a higher chlorophyll a and humic content in the NA lakes.

Introduction

Zooplankton, especially cladocerans such as Daphnia
and Ceriodaphnia, play an important role in shallow
lakes as they reduce algal abundance via filtration and
constitute an important food source to both plankti-
vorous fish and omnivorous and piscivorous fish fry
(Wetzel, 1983). Large-bodied zooplankton, such as
Daphnia spp., are extremely vulnerable to predation
by fish (Brooks & Dodson, 1965). High densities of
planktivorous fish imply a significant reduction in the
abundance of large-sized zooplankton species which
may contribute to the shift from a clearwater to a
turbid state (Scheffer et al., 1993). To avoid predat-
ors, large-bodied zooplankton seek refuge during the
day when they are particularly vulnerable to visually
foraging predators. In deep stratified lakes, zooplank-
ton seek daytime refuge in the cold darker waters of
the metalimnion-hypolimnion (Gliwicz, 1986; Dini &

Carpenter, 1988; Lampert, 1993). In shallow lakes
with less severe gradients in light and temperature,
vertical migration cannot be exploited to the same ex-
tent as in deep lakes. Instead, daytime aggregation
of pelagic zooplankton in structured areas may occur
(Kairesalo, 1980; Timms & Moss, 1984; Lauridsen &
Buenk, 1996; Stansfield et al., 1997). Such areas with
high structural complexity, e.g. macrophytes within
a littoral zone, may serve as refuge for zooplank-
ton against their predators (Timms & Moss, 1984;
Lauridsen & Lodge, 1996).
Daytime aggregation in or near macrophytes, diel

horizontal migration (DHM), was initially suggested
by Timms & Moss (1984). Today several studies con-
firm the existence of DHM (Davies, 1985; DeStasio,
1993). In Denmark, this phenomenon is documented
by studies in eutrophic lakes (Lauridsen & Buenk,
1996; Lauridsen et al., 1996; Jeppesen et al., 1997a).
However, these eutrophic lakes have high densities of


