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Research Interests and Activities:

A group of scientists now or formerly at the Cary Institute (Nina Caraco, Jon Cole, Stuart
Findlay, Mike Pace, and Emma Rosi-Marshall) has been studying the Hudson River ecosystem



for ~25 years. Currently we are focusing on two projects. We have been conducting a long-term
study of the Hudson’s zebra mussel population and its effects on the ecosystem. Zebra mussels,
invasive bivalves from Europe, first appeared in the Hudson in 1991. Their population has been
cycling since 1992, probably as a result of strong interactions between the adult mussels and
their larvae (Strayer and Malcom 2006), but usually has been high enough to filter a volume of
water equal to all of the water in the river every 1-4 days during the summer. Consequently,
plankton populations dropped by 70-90%, and many populations of invertebrates and fish that
depended on plankton fell steeply (e.g., Strayer et al. 2004, Caraco et al. 2006, Strayer 2009). We
are now seeing evidence that the zebra mussel population and its effects are changing over the
long term. Survival rates of zebra mussels are now only ~1% of what they were early in the
invasion, perhaps because of high predation rates from crabs and fish (Carlsson and Strayer
2009, Carlsson et al. 2011, Strayer et al. 2011). Amazingly, the zebra mussel population is able
to tolerate these vastly increased rates of mortality, and has scarcely declined. Nevertheless, the
body size of zebra mussels now in the river has fallen, and several parts of the ecosystem are
now recovering to pre-invasion levels (e.g., Strayer and Malcom 2007a, Pace et al. 2010, Strayer
et al. 2011). We will continue to track the long-term dynamics of this invasion, looking in
particular for evidence that the effects of zebra mussels may be moderating or changing over
time.

Second, we have been working on the ecological functions of different habitats in the Hudson
and other heterogeneous aquatic ecosystems. We have been working with Cornell University, the
Hudson River National Estuarine Research Reserve, and New York Sea Grant to describe the
distribution and ecological functions of beds of submersed aquatic vegetation (SAV) in the
Hudson. These SAV beds are ecological hotspots, supporting a rich fauna of animals and high
biogeochemical activity (Findlay et al. 2006, Strayer and Malcom 2007b). The importance of
these roles probably has increased since the collapse of the planktonic food web with the zebra
mussel invasion. Working again with the Hudson River National Estuarine Research Reserve,
Stuart Findlay and I are now turning our attention to the functions performed by different kinds
of shorelines (Strayer and Findlay 2010), many of which have been heavily modified by humans.
The goal of our group is to encourage shoreline management practices that preserve or enhance
ecological functions, while maintaining and protecting human uses and infrastructure in the
shore zone.

The zebra mussel is only one of thousands of non-native species in our region and around the
world. These non-native species are now recognized as one of the major influences on species
and ecosystems around the world (Strayer 2010). Jonathan Jeschke and | have been trying to
understand the factors that lead to the success of animal invasions. We compiled a large data set
on the vertebrates of Europe and North America, and tried to correlate invasion success with
biological traits, association with humans, and propagule pressure. We found that the degree of
association with humans is a better predictor of invasion success than biological traits of the
species (Jeschke and Strayer 2006), which is leading us to try to understand human preferences
for wild species. Interestingly, the traits that favor invaders are not simply the opposite of traits
that lead to imperilment of rare species (Jeschke and Strayer 2008). Our analyses also showed
that establishment and spread rates of alien vertebrates have been much higher than the 10%
often quoted in textbooks and the popular media (Jeschke and Strayer 2005). Jonathan and | are



now working with other invasion ecologists around the world to test some of the major
hypotheses in invasion biology.

Finally, I am interested in the ecology of pearly mussels (Unionoida). Pearly mussels are
abundant in rivers, streams, and lakes around the world. They probably play important ecological
roles in freshwater ecosystems, support regionally and historically important fisheries, and are
severely imperiled by human activities. In addition to following the long-term dynamics of
pearly mussels in response to the zebra mussel invasion of the Hudson River, | have just
published a critical review of the importance of multiple factors (dispersal, habitat, fish hosts,
food, and predation) in controlling the distribution and abundance of these animals (Freshwater
mussel ecology: a multifactor approach to distribution and abundance, University of California
Press: http://www.ucpress.edu/books/pages/11082.php ). We are also in the middle of a project
to investigate the extent and causes of recruitment failures in mussel populations by measuring
the size and age structures and reproductive status of mussel populations at sites throughout
southeastern New York. We are measuring concentrations of nitrogen, dissolved oxygen, and
fine sediments, along with populations of invasive crayfish to test whether these factors might be
causing mussel populations to fail.
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