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Introduction
The Great Lakes are the largest freshwater source on earth by surface and volume. Once
referred to as the “Sweetwater Seas” by early European colonists, the Great Lakes have
long provided humans with clean drinking water, productive fisheries and recreational
beauty. The aquatic bounties of the Great Lakes system have attracted large settlements
on its shores, which has turned the region into an economic center and transport hub for
the United States and Canada. However, after over a century of heavy manufacturing,
industrial development and urban growth, the Great Lakes ecosystem has deteriorated
due to considerable resource and ecological stress.
First Nations have inhabited the shores of the Great Lakes and fished in its waters since
time immemorial. Historically, the Great Lakes were the traditional territories of several
large nations, including the Odawa, Ojibwe, Chippewa, Mississauga, Oji-Cree,
Potawatomi, Menominee, Ho-Chunk, Oneida, Seneca, Iroquois, Mohawk, Huron, among
others. Currently, there are approximately 75 First Nation communities inhabiting the
coasts of the Great Lakes, with many more living within the watershed. All First Nations
occupying the Great Lakes region are engaged in fishing activities to varying degrees.
This paper considers potential issues arising from First Nations fishing, aboriginal and
human rights vis-à-vis Great Lakes pollution. Aspects of the Great Lakes hydrology,
population demands, water and land uses, and degradation indicators are presented for
discussion purposes. This paper advances the notion that pollution in the Great Lakes
presents a “wicked problem” to First Nation users who must delicately balance a variety
of traditional sustainable uses and resource needs with economic and social development
aspirations, while also navigating highly complex and often overlapping international,
federal and regional jurisdictions. The AFN has produced this paper to help First Nations
better understand the complex legal and ecological environment of the Great Lakes
system for on-going discussion and informed decision-making purposes.

System Inputs and Outputs
The Great Lakes water system has historically been supplied with freshwater from
precipitation events, tributary rivers, groundwater seepage, and land runoff from nearby
shores. Humans contribute to the Great Lakes inflow via water return (e.g., sewage and
drainage discharge) and anthropized water diversions which have changed the flow of
water between lakes and connected the system to other watersheds. Significant diversions
that have adjusted the inflow between lakes and into the system include the Ogoki
Diversion and the Long Lac Diversion.
Major outflows include evaporation, natural outflow via the Saint Lawrence River,
surface water withdrawals, consumptive use, and diversions into the Mississippi River
system. Several large projects have affected the outflow of the system, including the
Chicago Diversion, the Welland Canal, the St. Mary’s River locks and hydropower
diversions, and the New York State Barge Canal. Recent forecasts by the Army Corps of

Engineers suggest on-going decreases in water level, which may be indicative of climateinduced changes related to precipitation and evaporation. Increasing human demands for
consumptive use may also be a factor in water level decreases.

Jurisdictions
The Great Lakes are regulated, managed and monitored by international, federal,
provincial, state and municipal departments, including: the International Joint
Commission, Fisheries and Oceans Canada, Environment Canada, Parks Canada, Ontario
Ministry of the Environment, the U.S. Environmental Protection Agency, Illinois
Environmental Protection Agency, Indiana Department of Environmental Management,
Michigan Department of Environmental Quality, Minnesota Pollution Control Agency,
New York State Department of Environmental Conservation, Ohio Environmental
Protection Agency, Pennsylvania’s Department of Environmental Protection and
Wisconsin Department of Natural Resources. The Lakes are regulated by multiple
regulations and acts, including: the Fisheries Act, the Canadian Environmental
Protection Act, the Clean Water Act, the National Environmental Protection Act, the
Great Lakes Toxic Substances Control Agreement, and international agreements such as
the Great Lakes Water Quality Agreement.
The multitude of jurisdictions and regulations creates a complex governance system with
multiple governments, departments and commissions overseeing various aspects related
to environmental integrity and biodiversity. Activities impacting the Great Lakes may be
regulated by one or more bodies within the complex regional governance system.
Competing interests between governance bodies, resource users and levels of
government, along with varied regional agendas, results in pareto-optimal outcomes and
contributes to several ungovernable situations relating to Great Lakes environmental
management.

Human Demands on the Great Lakes
Human demands on the Great Lakes have compromised the system’s ecological capacity
to provide healthy fisheries. High amounts of industrial toxins, cooling effluents,
phosphates, heavy metals and metalloids have diminished the system’s reproductive
capacity and created health risks for aquatic populations. Furthermore, fishing pressures
and diversions have altered the composition of local species and provided new routes for
endemic invasive species. Additional pressures exist on the aggregate level as a result of
climate change and greenhouse gas emissions, which may be responsible for changes in
lake levels and dynamics, as well as upland acidification. The following section briefly
surveys the human demands on the Great Lakes system and corresponding anthropogenic
impacts on fisheries.
Currently, an estimated 35 million people live around the Great Lakes. This population
figure excludes those living along the Saint Lawrence drainage system or along in-land

tributaries. Of those 35 million, a significant amount live in large cities, namely Detroit,
Windsor, Cleveland, Buffalo, Hamilton, Chicago, Milwaukee and Grand Rapids. The
cities in the Great Lakes comprise several industrial-based population centres and urban
agglomerations, including the Rust Belt in the United States (Indiana, Michigan, Ohio,
Pennsylvania and Western New York), Chemical Valley (Sarnia and St. Clair River
region), the Golden Horseshoe (Greater Toronto Area, Hamilton and the Niagara
Peninsula), and a large portion of the industrial Windsor-Quebec corridor. The Great
Lakes system provides hundreds of thousands of jobs and billions of dollars to the
economies of the surrounding urban areas.
Due to the high population in proximity to the lakes, there are significant human demands
on aquatic environments. The lakes are central to several human activities in the region,
such as fishing, hydropower production, commodity shipping, agricultural irrigation,
mining and manufacturing, fuel generation, nuclear power generation, boating and
recreation. Additionally, the lakes provide basic water supplies and a basin for effluent
dilution. Human stresses have placed considerable stress on local fisheries. The U.S.
Environmental Protection Agency (EPA) has noted several anthropogenic threats to
species biodiversity in the lakes, including: toxic deposits and effluents, nutrient deposit,
changes in lake dynamic and stream flow, siltation levels, predation, and habitat
destruction.
Fisheries pressures have contributed to the collapse of native species population, namely
Atlantic Salmon, American Eel, Walleye and Sturgeon. Current fishing pressures are
largely exerted by the highly active recreational fishing industry, although significant
commercial pressures exist as well. Perceptions of Great Lakes fish as unsuitable for
human consumption have helped to ease fishing pressures in the past several decades.
Furthermore, human construction of canals to compliment the Great Lakes transport
system has resulted in considerable ecological damage. The Welland Canal, which
circumvents Niagara Falls, has provided a convenient path for aquatic invasive species to
migrate from Lake Ontario into Lake Erie. Similarly, the Erie Canal has provided an easy
route for aquatic invasive species to travel between the Hudson River system and the
Great Lakes system. Concerns have been raised about the potential for the Chicago
Diversion to act as a route for aquatic invasive species to move from the Mississippi
River system into Lake Michigan.
Direct water return and surface water runoff has deposited high levels of phosphates and
nutrients in the Great Lakes. Nutrient levels have contributed to algae blooms and
eutrophication, resulting in oxygen depletion and the “Lake Erie Dead Zone.” Many
nutrient deposits are a result of runoff from agriculture and farming operations.
Additionally, sewage outflows deposit nutrients that can contribute to algae blooms.
Oxygen depletion and eutrophication results in fish kills and may cause a loss of fish. It
should be noted that increasing levels of nutrients threaten not only open lakes, but also
coastal marshes, tributaries and wetlands.

Pollution Sources
The Great Lakes are publicly perceived as being highly polluted. The geographical
regions surrounding the lakes are industrial centres renowned for automotive, steel and
glass manufacturing. In-flow rivers and canals in the region have been used for industrial
effluent purposes and many contain high levels of PCBs, POPs, heavy metals, metalloids,
oil, among other environmental toxins. Surface-water runoff and ground-water discharge
have added pollutants, nutrients, and undesirable compounds in the Great Lakes system
as well. There are multiple sources of pollution affecting the Great Lakes, and these are
typically categorized into two classes: point source pollution and non-point source
pollution.
Point Source Pollution
Point source pollution refers to the direct entry of pollutants, such as organic and
inorganic substances, toxic metals and human waste, into a body of water. A frequent
occurrence of point-source pollution is the discharge of contaminated water through a
drainpipe directly into a river. In the past, it was common practice to dump waste, namely
industrial effluent, animal carcasses and raw sewage, directly into waterways since it was
thought that water could dilute anything and render all pollutants harmless. This practice
persisted for centuries, and as a result the Great Lakes have accumulated pollutants and
nutrients.
Recent studies have shown that water does not dilute pollutants and consequently
industrial activities are increasingly regulated and controlled. Point source pollution is
relatively easy to control and regulate since discharges can be traced to a specific point
and owner. Since the Great Lakes Water Quality Agreement (GLWQA) was signed by
Canada and the United States in 1972, the number of sewage treatment facilities has more
than doubled and industrial facilities are required to implement control measures to
decrease toxic discharges into waterways.
Non-Point Source Pollution
Non-point source pollution refers to the indirect entry of pollutants into a body of water.
This usually occurs when contaminated runoff and silt from laws and streets, such as
fertilizers, pesticides, oil and salt, are washed into nearby rivers and lakes by rain and
snowmelt, thus causing water pollution and the accumulation of sediments. With the
expansion of urbanization along the shores of the Great Lakes, recent studies indicate that
non-point source pollution, especially fertilizers and pesticides from home laws and
agricultural lands, poses a considerable threat to the ecological integrity of these majestic
bodies of water. This is because non-point source pollution impacts plant and algal
growth and thereby disrupts aquatic food chains.
Atmospheric pollution (also known as air deposition) is a different type of non-point
source pollution. Instead of discharges circulating via surface runoff, pollution is
deposited into waterways through the hydrological cycle. Industrial facilities, coalburning energy plants, hospitals and waste incinerators release pollutants, such as fossil
fuel bi-products and PCBs, into the atmosphere through smokestacks, and these

chemicals are subsequently transported and deposited through rain or snow into distant
waterways that may be located hundreds of kilometres from the source. It is for this
reason that atmospheric pollution is difficult to locate and track. The most common form
of atmospheric pollution is acid rain that is caused by the burning of fossil fuels and coal.
The U.S. and Canada renewed and revised the GLWQA in 1987 so it makes clear
provisions for non-point source pollution (especially phosphorus) through urban
management and agricultural control programs that aim to reduce chemical discharges.
However, non-point source pollution is especially difficult to control and regulate as it is
hard to identify the precise location from where the pollutants originate; indeed,
discharges often stem from diffuse pollution sources which may be situated faraway.

Great Lakes Areas of Concern
GLWQA designates 43 Great Lakes Areas of Concern, 26 of which are in the United
State and 17 in Canada, through which significant levels of pollution flow. These
geographical areas, dispersed across the Great Lakes Basin, have experienced drastic
changes in physical, chemical and biological composition. Anthropogenic disturbances
have adversely impacted beneficial human activities associated with these bodies of
water, including degradation of fish and wildlife populations, loss of fish and wildlife
habitat, eutrophication or undesirable algae, limits on fish and wildlife consumption, and
drinking water restrictions.
Some notable areas of concern include:
•

Cattaraugus Creek: For a decade, the Cattaraugus Creek was used by Nuclear
Fuel Services, a subsidiary of two large manufacturing companies, as a storage
site for low-level and high-level nuclear waste. The waste is buried in unlined
trenches on a site next to the river. Cattaraugus Creek empties into Lake Erie.

•

Cuyahoga River: Often considered the starting point of the American
environmental movement, the Cuyahoga River was once the most polluted river
in the United States. The river passes through Akron and Cleveland, Ohio, two
cities that were once central manufacturing areas in the American “Rust Belt”
region. The Cuyahoga River has caught fire due to industrial pollutant runoff ten
times since 1868. Most recently, a portion of the Cuyahoga in Cleveland burned
for half an hour in 1969. The Cuyahoga River flows into Lake Erie.

•

Grand Calumet River: The Grand Calumet River is part of the Calumet River
System, which includes a series of small rivers and canals in an area
encompassing Chicago, IL and Gary, IN. The canals and rivers have long been
used for industrial purposes. The water transported through the system contains a
high amount of industrial effluent and municipal wastes. Several steel
manufacturers along the Grand Calumet River have been reported to dump heavy
metals and metalloids into the water system. The Calumet River System’s canals

connect Lake Michigan to the Mississippi River system. Water from the Grand
Calumet River drains into Lake Michigan, although inflows from the Calumet,
Chicago and Lake Michigan systems drain into the Mississippi River System
through the “Chicago Diversion.”
•

Kalamazoo River: The Kalamazoo River is a superfund site due to numerous
abandoned sites leeching PCBs and toxins into the watershed. In addition to ongoing polluting sites, it is estimated that an Enbridge Pipeline spilled more than
one million barrels of oil into the watershed in July 2010. The Kalamazoo River
drains into Lake Michigan.

To deal with the severe environmental degradation of the 43 Great Lakes Areas of
Concern, GLWQA has established new management approaches and intervention
measures, namely Remedial Actions Plans (RAPs) and Lakewide Management Plans
(LaMPs), which aim to ameliorate the ecological integrity of polluted waters by
controlling non-point source pollution, airborne pollutants and contaminated sediments.
The end goal is to restore and uphold the physical, chemical and biological composition
of these freshwater ecosystems.

Aquatic Invasive Species
Invasive species (or non-indigenous plants and animals) can be just as damaging as
pollution to the environmental integrity of the Great Lakes. There are approximately 140
“exotic” species that have entered the Great Lakes region since the 1800s, and it is
estimated that a new species of fauna or flora is accidentally introduced into the Great
Lakes every 8 months due to high rates of shipping traffic. In addition to being nonnative to local environments, many invasive species are characterized by fast growth,
high rates of reproduction, great tolerance of various environmental conditions, and the
ability to live off diverse food sources (i.e. they are generalists).
Although many invasive species have little ecological impact, others, such as the sea
lamprey and zebra mussel, are especially problematic because, once introduced, they are
very difficult to manage, control or eradicate. Furthermore, there may be several legal
barriers preventing the eradication of invasive species. More specifically, indigenous
species can drastically affect an ecosystem’s structure since they disturb the interactions
between species of a food chain and modify a bioregion’s physical and chemical
composition. This usually happens because often there are no “natural controls,” such as
predator-prey interactions, to feed on “exotic” species, resulting in the latter’s drastic
population increase. A consequence is that existing food chains are disturbed since there
is fierce competition for limited resources. And, because invasive species tend to be
generalists with high rates of reproduction, native species are unable to compete,
resulting in declining population numbers. A related consequence is severe economic
repercussions for recreational and commercial fisheries as specific fish species decrease
in quantity.
Four of the most damaging invasive species include:

•

•

•

•

Sea Lamprey: The sea lamprey is a large, eel-like fish that feeds on native fish
populations. For instance, the lake trout, once abundant in the Great Lakes, was
almost eradicated by the sea lamprey.
Zebra mussel: An infestation of zebra mussels has drastically decreased the
population of Diporeia shrimp which is an important food source for most fish
species in Lake Michigan.
Purple loosestrife: The purple loosestrife is an invasive plant species characterized
by its purple stalks. Since its introduction in the Great Lakes region it has
“suffocated” native plants species by invading and altering their habitats.
Asian carp: The Asian carp can grow up to 1 metre in length and weigh over 45
kilograms. It consumes great quantities of plankton, resulting in less food for
native species, and thereby adversely impacting recreational and commercial
fisheries.

First Nation Fisheries and Habitat Concerns
First Nations have cultivated a unique relationship with their surrounding environments,
including the rivers and lakes of the Great Lakes Basin, since time immemorial. Aquatic
environments have shaped and continue to sustain the cultures and livelihoods of the
hundreds of First Nations communities who live in proximity to waterways. It is indeed
for this very reason that many communities are particularly affected by the degradation of
the Great Lakes region. Specific First Nations fishery and habitat concerns include:
•

Loss of biodiversity may effectively extinguish First Nations rights and
Aboriginal Knowledge related to specific species;

•

Loss or degradation of fisheries may result in economic losses for First Nation
communities stemming from cessation of commercial fisheries;

•

Loss or degradation of fisheries may threaten food security for First Nation
communities;

•

Loss or degradation of fisheries may result in the loss of traditional diets;

•

Toxins in fish population may threaten the health of First Nation individuals in
the region;

•

Habitat degradation may result in the loss of culturally or spiritually significant
sites;

•

Due to the geographic size and political complexity of the Great Lakes region,
First Nations have few remedies against environmental polluters and little ability
to effect Great Lakes management policy changes to promote further habitat
stability.

Steps Forward
Protecting the ecological integrity of the Great Lakes and sustainably managing its
natural resources are key to ensuring the well-being of First Nations inhabiting this
region. Bearing in mind the multi-jurisdictional and multi-territory context of the Great
Lakes and the Great Lakes region, the following considerations are advanced to move
forward on First Nation concerns regarding the impacts of pollution in the Great Lakes:
•

The Assembly of First Nations should hold a work-shop on Great Lakes
pollution issues and steps-forward with First Nation AND Native American
technicians at the 2011-2012 AIHP NPAG meeting;

•

The Department of Fisheries and Oceans should consider creating
“jurisdictional” and “pollution regulation” guidebooks to aid First Nation
technicians in navigating Great Lake regulations and jurisdictions.

