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ne of t he defining
experiences of my life occurred
on the shores of Lake Erie. I
was young, and it was the first
day of my family’s summer
vacation. I was excited to go
fishing with my Dad. What
promised to be a wonderful
day, however, turned into a
very painful one.
Standing on the waterfront, I looked out onto the lake and saw
mats of dead fish floating in the water. I didn’t know it at the
time, but I was witnessing the actual extinction of a species –
the blue pike of Lake Erie – and the near-death of the lake
itself.
At that time, more than 30 years ago, chemical pollutants had
poisoned Lake Erie. Wildlife perished. Scientists warned that
the Great Lakes would die.
But they didn’t.
That crisis led to the passage of the Clean Water Act, a ban on
phosphate detergents, and a multi-billion dollar investment in
wastewater treatment upgrades. Eventually the Great Lakes
came back. Wildlife recovered. The rehabilitation of the Great
Lakes became a conservation success story.
Now, however, the Great Lakes are again in a fight for their
survival.
This time, the threat is not one of chemical pollutants (even
though controlling chemical discharges remain an on-going

priority). It is one of aquatic invasive species. Non-native
organisms have entered the Great Lakes, out-competed native
species for food and habitat and wreaked havoc on the
ecosystem.
This report provides a comprehensive look at the devastating
impacts that invasive species are having on the Great Lakes
food web. Non-native species are harming fish at the top of the
food web and decimating organisms at its base. The ecology of
the lakes is profoundly changing before our eyes, and the
repercussions can be felt by weekend anglers trying to reel in a
decent catch and regional governments striving to meet the
goals of the Great Lakes Water Quality Agreement.
The picture is grim. The prognosis is alarming. But solutions
to this problem exist. And we still have time to act.
We hope that this report inspires legislators, scientists and
industry leaders to work together to protect the Great Lakes
and other U.S. waterways from the threat of invasive species.
For its part, the National Wildlife Federation is committed to
shutting the door on invasive species. We are committed to
protecting native wildlife and their aquatic habitat now so that
they may be enjoyed now and for generations to come.

Larry Schweiger
President and CEO
National Wildlife Federation

Zebra musselencrusted equipment
used for measuring
water currents in
Lake Michigan.
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ometimes referred to as the “Sweetwater Seas,” the Great Lakes contain an incredible 20 percent of the world’ s surface
freshwater. Their coastlines stretch over 10,000 miles, as long as the Atlantic and Pacific coastlines of the United States
combined. Imagine pouring the Great Lakes out over the continental U.S. - they would fill the Grand Canyon and the rest of the
nation would be submerged under 9 feet of water. The ecosystems supported by these lakes are equally vast - from varied
shoreline to deepwater habitats. In monetary terms alone, the Great Lakes fisheries generate almost $7 billion each year through
both commercial and recreational means. The Great Lakes are truly a national and global treasure.
Inflicting damage on a system this vast seems as if it would be difficult. Indeed it is. Over the past few centuries, though, human
population expansion and development has inadvertently caused several ecosystem-wide shocks to the lakes. The harvesting of
forests and establishment of agriculture in the region led to extensive erosion that damaged fish spawning habitat. Overfishing in
the 19th century led to the extinction of several fish species such as the deepwater cicso. In the 20th century, chemical pollution
destroyed some species and harmed others.
Once damaged, a water system this huge is very difficult to restore. Over time, we have managed to address and, at least,
partially mend many of these earlier ecosystem-shocks. For example, Lake Erie, once declared nearly dead due to chemical


pollution (in particular phosphorus), now is much cleaner.
Though a number of problems with persistent toxic
chemicals remain, pollution reductions have improved
conditions for aquatic life and wildlife.

unprecedented in the recorded history of the Great Lakes.
Scientists do not know for sure the reason for this decline,
but many believe that the zebra mussel population is the
likely culprit. Thick colonies of zebra mussels, sometimes
acres in area, cover large sections of the lakes’ bottom and
once established, interfere with the ability of 'LSRUHLD and
some other organisms to thrive and reproduce.

N

ow we are witnessing another wave of ecosystem
shock. The entire food web – including the foundation of
the vast Great Lakes ecosystem – is being disrupted by
aquatic invasive species.

A

s additional invaders enter the lakes and take hold,
they place the entire Great Lakes fishery at an even higher
risk of collapsing. And once such invasions occur, our
options for recovery are quite limited. The lakes will not
clean themselves of invasive species as they can, to a certain
extent, chemical pollution once pollution sources are
reduced or eliminated. Nor can we restore the food web
simply by stocking high-profile species like trout and salmon
or by limiting their harvest. We must develop and
implement new management tools designed specifically to
examine and protect the entire ecosystem — not just
individual species. We must investigate and better
understand food web dynamics and how they are being
disrupted. And it is absolutely imperative that we stop new,
even more damaging species from entering the Sweetwater
Seas.

People who frequent the shores of the Great Lakes are
becoming increasingly familiar with the side effects of some
of these nuisance species invasions. They see the thousands
of zebra mussel shells now covering the beaches. They stroll
the shores and periodically notice hundreds of tiny invasive
fish called alewives floating dead and rotting in the wave
breaks. Curious about this sighting, they learn that groups of
alewives tend to die off simultaneously causing potential
human health hazards. Yet, these shoreline observations only
hint at the full story.
Alewife, sea lamprey, round goby, Eurasian ruffe, spiny
water flea, zebra mussel and quagga mussel are some of the
more devastating species to be introduced to the Great
Lakes system. All have had extreme adverse affects on
significant native aquatic species, such as the commercially
important lake trout and whitefish. Individually, scientists
have studied these nuisance creatures and brainstormed ways
to attempt to eradicate their populations. At best, we have
only been successful in figuring out ways to manage their
populations and reduce their negative impacts. Meanwhile,
additional potentially devastating invasive species, such as
Asian carp, are already on the doorstep to the Great Lakes,
threatening to enter.

Congress is currently considering two highly effective
opportunities for action. The first is legislation that would
restrict activities (like ballast water discharges) that are the
primary entrance routes for invasive species. This bill, called
the National Aquatic Invasive Species Act (NAISA), could
prevent new harmful species from invading the lakes. It
would not, however, address the damage that is being done
by the invasive species already present. Fortunately, another
set of legislative proposals would finance a Great Lakes
restoration initiative designed to restore habitat and species
that have already been harmed. The Great Lakes restoration
bills would provide billions of dollars for these and other
restoration purposes. It will take a combination of these
effective programs to ensure the survival of a healthy and
diverse Great Lakes ecosystem.

Perhaps one of the most alarming discoveries in the study of
the relationship between native and invasive species in the
Great Lakes is the depletion of a tiny freshwater shrimp
called 'LSRUHLD 'LSRUHLD historically has constituted up to 80
percent of the living material in offshore lakebed areas and is
critically important as food for fish, particularly juvenile
fish. In some locations in the lakes, this shrimp has gone
from populations of over 10,000 organisms per square
meter of lake bottom to zero in just a few years. Such a
rapid and complete decline in a foundation species is
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Zebra mussels on a Lake Erie beach.

T

he aquatic resources of the Great Lakes region contribute significantly to the economic development, culture, and
recreation in the region, affecting eight states and two Canadian provinces. The Great Lakes and all of the connecting channels
and rivers form the largest surface freshwater system in the world, containing nearly one-fifth of the world’ s supply of fresh
surface water. 1 This abundant resource produces fish, attracts visitors to the region, and provides water for myriad additional
uses of economic and recreational benefit. Sport fisheries support 75,000 jobs, while commercial fisheries provide an additional
9,000 jobs around the lakes. 2 Recreation and tourism in the region is valued at $15 billion annually with $6.89 billion annually
related to the fishing industry.
The five lakes, though formed from the same processes of glaciation and following glacial retreat over the past 10,000 years,
vary greatly in their physical settings and characteristics, from the relatively shallow and warmer Lake Erie (average depth of 62
feet) with its heavily developed shoreline in the south to the much larger, deeper and cooler Lake Superior (average depth of
483 feet) in the north. The land and climate around the lakes is also quite diverse, ranging from the colder climate, granite
bedrock, and more heavily forested areas in the north to the warmer climate, more fertile soils, and intensive agriculture in the
south. The forests and grasslands around the lakes have supported a diverse range of plants and animals, including moose, deer,


foxes and wolves, while many waterways and wetlands have
supported beaver and muskrat. As many as 180 species of
fish were indigenous to the lakes themselves. 3

persistent toxic chemicals. 10 Other emerging threats to the
lakes include changing lake levels and climate change. 11
While some changes in recent decades – such as slower
population and industr ial growth rates and greater
environmental awareness – have contributed to improved
water quality in the lakes12, Great Lakes fisheries remain at
risk, in particular from the threats of invasive species. 13

Over the past two centuries, the Great Lakes region has seen
dramatic change in human populations, land use, and
resource management approaches. Between the 1820s and
1900s, the human population around the Great Lakes nearly
tripled. 4 The building of settlements, increased use of the
lakes for transportation, and the expansion of commercial
fisheries all affected the lakes. 5 Logging during the latter
decades of the 19th Century was extensive in parts of the
region, and though the overall affect on Great Lakes water
quality was unclear (apart from observations on sawdust
pollution)6, it is likely that soil erosion, changes in runoff and
streamflow, and tributary habitat and water quality were
affected. 7 With industrialization came the alteration of
waterways through the building of dams, breakwaters,
wharfs and dikes, construction and dredging of channels, and
the filling of wetlands. 8 Though commercial fisheries had
been in place for some time, overfishing became an issue
with the collapse of the lake herring fishery in Lake Erie in
the 1920s. 9 The combination of phosphates in detergents,
excessive nutrients from agriculture, and poor waste
management led to eutrophication (i.e., algal blooms and
other symptoms of excessive nutrients) in parts of the lakes
during the 1960s, and subsequently awareness increased of
the problems of widespread contamination of the lakes by

In the midst of these challenges, residents of the region
recognize the value of the Great Lakes as a binational and
global treasure. Polling conducted throughout the region in
2002 indicated that Great Lakes residents are highly
committed to protecting and restoring what they consider to
be a defining part of their homes and lives. Overall, 94%
agreed (67% agree “strongly”) that each of them has a
personal responsibility to protect the Great Lakes. Nearly all
— 96% — agree (78% “strongly”) that we “need to do
more to protect Great Lakes habitats from pollution”. 14
Today the Great Lakes are experiencing an ecosystem shock
which appears to be due in large part to the introduction of
aquatic invasive species that have established themselves in
the Great Lakes, out-competed local species for food and
habitat, and profoundly altered the food web of these five
freshwater seas. The potential challenges to the Great Lakes
ecosystem from these invasive species is likely to be greater
and longer-lasting than any of the disruptions we have
witnessed over the past two centuries.
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