PHYS 19X

Zebra, quagga mussels trump pollution as
change agents in lake erie

July 16 2014, by Mary A. Durlak

Over the last half century, Lake Erie has been known for its level of
pollution and its population of invasive species. Of the two, the invasive
species seems to have had the greater effect on the lake's zoobenthic
community.

That community—creatures living on, near, or below the bottom of the
lake—is "fundamentally changed from its past," according to a paper
published online in the current journal of the Journal of Great Lakes
Research. Lyubov Burlakova, who works with the Great Lakes Center at
SUNY Buffalo State, is the first author. The coauthors are Alexander Y.
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Karatayev, director of the center; Christopher Pennuto, a research
associate with the center and biology professor at Buffalo State; and
Christine Mayer, associate professor of ecology at the University of
Toledo.

"The story of Lake Erie shows how profoundly human activity can affect
an ecosystem," said Burlakova. She traces that activity as far back as the
early 1800s, when people cut down forests and built sawmills and dams.
In 1918, the first report documenting the deterioration of water quality
was published by the International Joint Commission.

The number of people living in the Great Lakes basin grew dramatically
throughout the first half of the twentieth century. By the 1950s, a
declining mayfly population in the western basin of Lake Erie indicated
widespread anthropogenic eutrophication (human activities resulting in
more nutrients such as phosphorous in the water, leading in turn to
decreased oxygen levels). As a result, the benthos population became
dominated by species that could survive with much lower oxygen levels
throughout the 1960s.

The Great Lakes Water Quality Agreement of 1972 was signed by
Canada and the United States.

The authors report that subsequently the agreement, which introduced
bans on the sale of phosphate detergents, improvements in waste water
collection and treatment systems, and reductions in industry discharges,
did indeed help to improve water quality. The benthic species that were
dominant during the time of the most severe pollution declined as the
pollution, especially phosphorus, abated.

However, in 1986, Dreissena polymorpha, the zebra mussel, was
detected in Lake Erie, followed in 1989 by Dreissena rostriformis, the
quagga mussel. "The zebra and quagga mussels are ecosystem
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engineers," said Burlakova. Both are filter feeders that were brought to
the Great Lakes by transoceanic shipping, and they out-compete native
filter feeders, which then decrease in abundance.

After analyzing historical data on benthic community composition in
Lake Erie over the last 50 years, the authors conclude that the lake's
benthic community has changed significantly, even after taking into
account the challenges presented by differences in sampling design, gear
and preservation techniques, and taxonomic resolution over the years.
Although both zebra and quagga mussel populations have most likely
peaked—the zebra mussel around 1989 and the quagga mussel between
1998 and 2002—another invader, the round goby, has been preying on
selected benthic groups, continuing to affect the composition of the
community. However, the impact of Dreissena invasion appears to have
had a larger effect on the benthic community than all the other changes
over the last five decades.
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