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SUMMARY

1. In a series of whole-lake manipulations conducted from 1984 to 1991, planktivorous
fishes were alternately removed and restocked in a small mesotrophic lake, resulting in
dramatic changes in the zooplankton community.
2. Response pattems in the zooplankton community, which include species and size
structure, and within-year community variability, were examined. Variation in the
zooplankton community in unmanipulated years was much lower than that in
manipulated years, regardless of direction of the manipulation (i.e. decreasing or
increasing planktivory).
3. The succession of zooplankton spedes abundance was repeated in the second removal
of planktivorous fishes. The community shifted from small-bodied cladocerans,
copepods and rotifers, through an intermediate state with high abundance of
Holopedium, to an assemblage dominated by large-bodied daphnids.

Introduction

Many studies have shown morphological changes,
size shifts and behavioural responses of many zoo-
plankton spedes or populations to predation (Brooks
& Dodson, 1%5; Dini & Carpenter, 1991; Ramcharan,
Dodson & Lee, 1992). Fewer have shown the complex
responses of zooplankton communities as a whole to
predation by vertebrate planktivores, invertebrate
planktivores, or both (Lynch, 1979; Johannsson &
O'Gorman, 1991; Luecke, Rudstum & Allen, 1992;
Lazzaro et al., 1992). The complex responses include
changes in structure, particularly in size and spedes
compositions of the zooplankton communities, and
rates at which the communities shift from one state
to another (Lazzaro, 1987; Vanni, 1987a; Marcogliese,
Esch & Dimock, 1992; Rudstam, Lathrop & Carpenter,
1993).

Analyses of community responses are important
for analyses of lake ecosystems because size structure
and response rates of zooplankton communities can

determine size-dependent filtering efficiency (Hall
et al., 1976; Peters & Downing, 1984; Carpenter &
Kitchell, 1984; Cyr & Pace, 1992), nutrient excretion
ratios (N:P) and recycling rates by zooplankton (Bartell
& Kitchell, 1978; Lehman, 1980; Sterner, 1990).

Zooplankton communities are sensitive to dis-
turbances in lake food webs at short time scales,
because of their short generation time and high
potential productivity. Some spedes also show very
strong adjustments at greater spatio-temporal scales,
such as delayed reproduction at the annual scale
(DeStasio, 1990) and migratory behaviour that occurs
at the whole-lake scale (Dini & Carpenter, 1991). To
evaluate the responses of zooplankton communities
to changes in predation intensity, observations and
experiments at a variety of scales are necessary (Frost
et al., 1988).

Shifts in zooplankton spedes abundance in re-
sponse to predation can often be 'compensatory'
(Vanni, 1987a). That is, some sensitive spedes may
be reduced but are replaced by others less vulnerable
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