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Suppression of microzooplankton by zebra mussels:
importance of mussel size
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SUMMARY

1. The zebra mussel {Dreissena polymorpJm) is amongst the most recent species to invade
the Great Lakes. We explored the suppressive capabilities of mussels 6-22-mm in size on
Lake St Clair microzooplankton (< 240 |am) in laboratory experiments.

2. Absolute suppression of rotifers and Dreissena veliger larvae was proportional to
mussel shell length for individuals larger than 10 mm; larger zooplankton, mainly •
copepod nauplii and Cladocera, were not affected. Mussel clearance rates on rotifers
generally exceeded those on veligers, although rates for both increased with increasing
mussel size. Rotifer-based clearance rates of large (22 mm) mussels approached
published values for phytoplankton food.
3. Most zooplankton taxa, particularly rotifers, declined significantly in western Lake
Erie during the late 1980s concomitant with the establishment and population growth of
zebra mussels in the basin. Densities of some taxa subsequently increased, although
rotifers and copepod nauplii densities remained suppressed through 1993. Available
evidence indicates that direct suppression by Dreissena coupled with food limitation
provides the most parsimonious explanation for these pattems.

Introduction

Human activities have facilitated the introduction of
non-indigenous species in ecosystems throughout the
world. Most species introductions occur with little
economic or ecological impact, although a small per-
centage of invaders become economic or ecological
pests (Mills et ai, 1993). Molluscs are well represented
among introduced species that have achieved pest
status (e.g. McMahon, 1983; Kinzie, 1992; Kimmerer,
Gartside & Orsi, 1994). Few spedes introductions to
the Great Lakes have caused greater ecological change
and economic damage than those associated with
establishment of zebra mussels (Dreissena polymorpha
Pallas) and, more recently, quagga mussels {Dreissena
bugensis Andrusov). The zebra mussel dispersed
rapidly throughout the Great Lakes following its intro-
duction to Lake St Clair in 1986, and has since estab-
lished populations in numerous river systems and
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inland lakes in temperate eastern North America.
Prolific growth of Dreissena in the Great Lakes has
fostered concern that food webs might be adversely
affected, including reductions of zooplankton popula-
tions upon which commercial and sport fish depend
(e.g. see Maclsaac, Sprules & Leach, 1991; Parrish &
Margraf, 1994; Wu & Culver, 1994),

Dreissena feeds selectively on particles between 5
and 45 (im (Ten Winkel & Davids, 1982; Sprung &
Rose, 1988). Ten Winkel & Davids (1982) reported that
stomach contents of previously starved zebra mussels
closely resembled the composition of a natural phyto-
plankton community to which the individuals were
exposed, including Ankistrodesmus longissimus cells up
to 750 îm in length. While particles of this size easily
exceed the body length of many small zooplar\kton
taxa, zooplankton has only rarely been reported as a
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theses regarding suppression of rotifers by changes in
herbivore or predator densities.

In conclusion, a combination of food limitation and
size-selective predation by zebra mussels provides the
most parsimonious explanation for recent changes in
the zooplankton community in western Lake Erie.
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