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Welcome to our second edition 
of State of the Bay: an ecosystem 
health report for eastern and 
northern Georgian Bay. Our goal 
is to gather the best available 
research about water, wetlands, 
fisheries, and habitats in this 
unique landscape, and share 
it with people who care about 
Georgian Bay. 
 
While Georgian Bay can feel 
like wilderness, it is subject to 
virtually all of the same pressures 
as the other Great Lakes - 
invasive species, climate change and development pressures. To 
help monitor these changes, the Georgian Bay Biosphere Reserve 
(GBBR) and its many partner organizations launched the State of the 
Bay project in 2008.
 
Expert advisers helped to select key indicators of ecosystem health. 
Much research was reviewed in order to determine environmental 
trends and the first State of the Bay technical report was released 
in 2013 – providing an analysis of water quality, wetlands, fish, and 
natural areas. It is available in magazine format and online: 
www.stateofthebay.ca 
 

After five years of additional research, our second 
technical report is now available online, with new 
and updated information in the areas of aquatic 
and terrestrial ecosystem health. The report 
includes two important measures of climate 
change that connect our local observations to 
major global issues. This magazine is a summary 
of the indicators and the trends. Are things getting 
better, getting worse, or needing more research?

There are still many gaps in our scientific knowledge, and many 
topics that we do not address. However, we hope that future research 
and citizen science will help to increase our understanding of how the 
environment is changing, and how we can be stewards of the Bay.
 
Thank you for your interest in the State of the Bay. We hope that you 
will learn something new and find ways to become involved!
 
David Bywater,
Project Manager
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Its 30,000 islands form the world’s largest freshwater archipelago.
And it is a UNESCO World Biosphere Reserve.

But what is the state of Georgian Bay?

This report gives you a snapshot of the environmental health for 
eastern and northern Georgian Bay. From the Severn River up to 
Killarney and McGregor Bay, this region contains an important 
diversity of habitats – including rocky shorelines, coastal wetlands, 
sand beaches, and distant outer islands, each of which support 
an amazing array of species.

Our team has reviewed some of the research from the Great 
Lakes, Lake Huron, and Georgian Bay to give you a summary of 
environmental conditions in your community. Measuring indicators 
helps us to better understand the environment along Georgian 
Bay. It helps to focus our efforts where they are needed most. It 
also allows us to identify healthy and ecologically important areas 
that require protection or enhancement.

We have found that although good environmental research has 
begun, there is a need for more research and monitoring. Look 
for stewardship programs that you can do with your family and 
your neighbours.

We all live, work or play in beautiful Georgian Bay.

Let’s protect it for future generations.

Working with partners, we identified seven ‘aquatic ecosystem health’ 
indicators that help us to tell the story of the nearshore and offshore 
waters of Georgian Bay. It’s a complex story that has seen a lot of 
change, from the introduction of chinook salmon, the collapse of lake 
trout, and the arrival of quagga mussels. These indicators help us to 
better understand the state of the aquatic ecosystem as a whole – from 
the lower food web through to top predators. 

– Katrina Krievins, Georgian Bay Biosphere Reserve

An “indicator” is a feature of the environment that gives 
us signs as to whether the environment is healthy and 
when it is changing. For example, in this report, measuring 
phosphorus helps to tell a story about water quality. Past 
results can be compared to the present and future, to see 
trends. See page 18 for results.

WHAT IS AN INDICATOR?

Georgian Bay is unique
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Water Quality: Total Phosphorus

What Is Measured? 
Aquatic ecosystems need nutrients, such as phosphorus, to thrive. 
Phosphorus exists in different forms in water. It can be dissolved, bound to 
particles of soil and other materials or contained within living or decaying 
plants and animals. Dissolved phosphorus is easily used by plants and algae 
and is typically found in low concentrations in unpolluted water bodies. Total 
phosphorus (TP) is a measure of all of these forms of phosphorus combined.

We report on the average concentration of total phosphorus in a given 
area and show it in micrograms per litre (μg), which is the same as parts 
per billion.

WHY Is it important?
Phosphorus is an essential nutrient for the plants and animals that make 
up the aquatic food web. Phytoplankton, such as microscopic algae, and 
aquatic plants require phosphorus, so its quantity in a particular area is a 
good indicator of the productivity of an aquatic system. Phosphorus can 
be seen as the foundation of the food web, supporting higher levels of 
organisms: zooplankton, crustaceans, small fish and top predators. 

Phosphorus is also an indirect indicator of the suitability of water for 
recreational activities, as changes in TP affect algae growth and water 
clarity, in turn affecting swimming, boating, fishing and aesthetic enjoyment. 
Without clean and safe water, many of our favourite summer activities are 
compromised and our sense of enjoyment of being in a natural and pristine 
environment is quickly lost.

Nutrients: High or Low?
The concentration of nutrients in a lake varies depending on how shallow it 
is, how warm it gets and how many nutrients it receives from the surrounding 
watershed (organic materials from land, erosion or runoff, for example). 
Phosphorus is typically somewhat higher in the spring because of snowmelt 
from rivers and streams, which carries nutrients into lakes. Some of the 
phosphorus is consumed during spring and summer, as phytoplankton 
species use it to grow. 

Nutrient-rich lakes are called “eutrophic,” and nutrient-poor lakes are called 
“oligotrophic.” The best examples of these are Lake Erie and Lake Superior: 
the former is shallow and warm, while the latter is deep and cold. Lake 
Erie gets high nutrient inputs from surrounding agriculture and human 
development; Lake Superior gets much less. There are many other factors 
at work, including the geology (type of rock and soils), hydrology (water flow) 
and the natural presence of phosphorus in sediments (internal load).

In the offshore, deep waters of Georgian Bay, total phosphorus levels 
have been naturally low, with a provincial target of 5 micrograms per litre, 
representing an oligotrophic state. The cold, open waters of Georgian Bay 
act as one large water mass, with two or three smaller masses along the 
eastern shores during spring. 

Georgian Bay receives nutrients that are brought through the watershed 
from many rivers. These include the French, Key, Naiscoot, Magnetawan, 
Shawanaga, Shebeshekong, Seguin, Moon and Musquash, as well as the 
Trent-Severn Waterway. Organic materials and nutrients from land travel into 
lakes with spring runoff, raising the phosphorus levels early in the year.

In shallower, protected bays or near wetlands, phosphorus levels can be 
much higher, which is good for fish habitat. This type of nutrient-rich habitat 
is considered more productive, supporting more species of algae and 
phytoplankton, as well as a more diverse food web. 

Natural Sources of 
Phosphorus
•	 Soil and organic matter

•	 Spring runoff 

•	 Wildlife wastes

•	 Atmospheric deposition

Human Sources of 
Phosphorus
•	 Wastewater-treatment plants
•	 Detergents and soaps
•	 Runoff from fertilized lawns
•	 Runoff from agriculture
•	 Failing septic systems
•	 Atmospheric deposition
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Water Quality: Total Phosphorus

When nutrients are trapped or concentrated in warmer, shallow waters (such 
as in late summer) an algal bloom may result, with TP levels as high as 20 
micrograms per litre. 

Reducing Nutrients
Too much phosphorus supports rapid 
algae growth, which can appear as 
“blooms” of murky scum. Oxygen 
levels in water decline as the algae 
decompose. Reduced oxygen kills 
fish, invertebrates and other aquatic 
animals. 

These algal blooms make water less 
attractive for boating and swimming, 
and if you draw lake water for drinking, 
it will taste and smell foul. The algal 
blooms can also be composed of 
cyanobacteria, or blue-green algae, 
which can have toxins dangerous to 
both wildlife and humans.  

Since the 1970s, people in Ontario 
have made efforts to reduce 
phosphorus loads to surface water. 
Nutrients from sewage-treatment plants have been greatly reduced, and 
there are fewer source points of phosphorus. Detergents and soaps are 
not used directly in lake water, as they used to be. Nutrient loads from 
agriculture and stormwater sources remain but are much lower than they 
were in the past. 

How Is It Measured?
The State of the Bay report uses five data sets to report on phosphorus 
concentrations: 

•	 Environment and Climate Change Canada (26 monitoring sites)

•	 Ministry of the Environment and Climate Change (135 monitoring sites) 

•	 The Lake Partner Program (LPP) volunteer sampling sites (39 sampling sites)

•	 Severn Sound Environmental Association (14 long-term monitoring 
stations)

•	 Muskoka Watershed Council, for southern Georgian Bay (16 sampling sites)

Together, these data are combined to report on total phosphorus from open-
water areas in Georgian Bay to inland lakes. Collectively, these data sets 
cover a large enough area, over a long enough time period, to assess long- 
and short-term trends and show any seasonal changes (spring to fall). 

We include data collected by volunteers with the LPP because we want 
to encourage citizen science and increase the number of sample sites 
in the Georgian Bay Biosphere Reserve and beyond, particularly for the 
nearshore, where federal and provincial boats have limited access. 

Results: Where Did the Nutrients Go?
Along northern and eastern Georgian Bay, phosphorus concentrations in all 
areas are below the provincial water quality objective of 20 micrograms per 
litre, with the exception of a few locations in  French River and Sturgeon Bay.

However, surface concentrations of total phosphorus have been declining 
far lower than mid-1990s levels of 5 micrograms per litre. Concentrations 
abruptly declined around the year 2000 and have decreased to 
approximately 2 micrograms per litre in offshore waters. 

Nuisance algal blooms 
15 to 20 μg/L  (reported in French River and Sturgeon Bay)

Georgian Bay nearshore
5 to 15 μg/L  (nutrient-rich, productive ecosystem)

Georgian Bay offshore 
2 to 5 μg/L (nutrient-poor and of concern to scientists)

How Low Is Too Low?
For the first time in recorded history, concentrations of total phosphorus in 
Georgian Bay are as low as those of Lake Superior. Georgian Bay waters 
are now considered oligotrophic, meaning less than 4 micrograms per litre.   
These results represent an unprecedented low level of phosphorus—a 
critical nutrient in the open-water system that supports a healthy food web 
and stable fish community.

Offshore productivity of Lake Huron is thought to be negatively 
impacted by low phosphorous concentrations, with the most recent 
offshore concentrations the lowest on record and below the target 
set to maintain an oligotrophic state.               
-  A. Dove & S.C. Chapra, Journal of Great Lakes Research, 2015
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Water Quality: Total Phosphorus

Why Have Nutrients Disappeared?
The reasons for the dramatic decline of total phosphorus (TP) in Georgian 
Bay are not completely understood, but a progressive reduction was seen 
over the past 40 years: 

1970 to 1980s
Aggressive reduction of phosphorus discharge into Georgian Bay 
1990s 
Period of relatively stable TP, but arrival of invasive zebra mussels
2000s 
Active filter feeding by mussels, thought to be related to lower TP levels
2016 
Unprecedented low TP showing fewer nutrients for ecosystem productivity

The invasion and rapid spread of zebra and quagga mussels has resulted 
in the loss of phytoplankton and zooplankton from the lake due to the 
mussels’ immense capacity to filter lake water. Their feeding seems to 
have used up most of the nutrients in Georgian Bay, and this is having a 
destabilizing effect on the aquatic ecosystem. Most likely, several factors 
are interacting, and more research will be required to understand this 
complex system.

Lake Huron and Georgian Bay have seen:
•	 Higher fish biomass in nearshore areas, where nutrients come from 

watersheds. 

•	 Decreased primary production (phytoplankton, algae) in open water.  

•	 The disappearance of typical spring blooms of phytoplankton.

•	 Decreased chlorophyll levels in all seasons.

•	 Ultra-low TP in water from open areas has decreased TP levels in the 
nearshore.

As you read the rest of this report, think about the trends in decreasing 
phytoplankton, zooplankton, small fish and top predators. How much are 
these trends related to the loss of nutrients in Georgian Bay?

What can you do?
We still need people to reduce their phosphorus pollution, because an 
increase in nutrients along the shore will not benefit the offshore deep 
water. TP can still accumulate in nearshore areas, creating nuisance algal 
blooms—sometimes toxic ones.

•	 Keep a buffer of vegetation along shorelines, which reduces nearshore 
nutrients. 

•	 Lower your household phosphorus pollution by avoiding detergents 

and soaps with phosphates.

•	 Maintain your septic system properly to avoid leaks and nutrient spills 
into water.

•	 Volunteer to monitor water quality near you!

         GET INVOLVED
Water Quality Monitoring
Sign up with the LPP so we can use 
your data in our next State of the Bay 
report. Sign up at: 
www.desc.ca/programs/lpp 

This provincial program is free and 
will analyze your water samples. Join 
the 600 volunteers sampling at over 
800 sites. There are at least 30 sites 
in Georgian Bay that need volunteers to collect samples to help scientists 
better understand nutrient trends. 

For volunteers, nutrient monitoring is easy. Once registered online at no 
cost, sampling equipment is sent to you (a water clarity disk, glass tubes, 
recording charts, prepaid postage for water samples, etc.), and training 
videos are available online. Total phosphorus and calcium samples are 
collected once per year, in the spring, and water clarity measurements are 
taken every two weeks throughout the summer. 

If your group is already involved in nutrient monitoring and you have 
experienced high TP levels and/or algal blooms, you may wish to contact 
GBBR staff to help assess options for advanced monitoring. 

I‘ve been a water volunteer for over 20 years. It only takes an hour to 
learn the sampling procedures and involves roughly 20 hours per year. 
This includes the time required to travel to the sampling locations, log 
weather and water clarity information, collect and mail the samples. 
This program has really helped our ratepayer association to understand 
water quality conditions and trends in our area. I also appreciate that 
program support is always available from the Lake Partner Program and 
GBBR.    -  Anne Stewart, Bayfield-Nares Islanders’ Association
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Water Quality: Total Phosphorus

Volunteer water quality monitoring shows current (green) and recommended 
(red) sites. 

Our “Enclosed Bays and Inland Lakes Phosphorus Monitoring Guideline” is 
available at stateofthebay.ca. If your group would like further information 
please contact David Bywater at conservation@gbbr.ca.

Phosphorous has been monitored in Severn Sound since 1969. The sound 
was formerly listed as a Great Lakes Area of Concern, as the 1970s and 
1980s marked a period of high nutrient loading from sources including 
wastewater-treatment plants, private septic systems and agricultural and 
stormwater runoff. Severn Sound was considered eutrophic (nutrient-
rich) at that time and experienced excessive algae growth, particularly in 
Penetanguishene Harbour. 

A combination of remedial actions, such 
as controlling runoff from farms, as well as 
stewardship activities, septic upgrades and 
water-treatment upgrades, combined with 
ecological changes (such as the introduction 
of zebra & quagga mussels) have led to 
significant reductions in total phosphorus 
and algae growth. The Remedial Action 
Plan (RAP) targets for total phosphorus 
of 20 µg/L for Penetanguishene Harbour 
and 15 µg/L for the rest of Severn Sound 
continue to be met.  

There have been no significant trends in total 
phosphorus since the mid-1990s, except 
for a decrease in the inner Penetanguishene 
Harbour. Although Severn Sound is now considered lower in nutrients, it 
is important to continue with remedial actions and monitoring, as climate 
change and invasive species continue to affect water quality in often-
unpredictable ways.

Annual Median Total Phosphorus Concentrations (µg/L) for Long-Term 
Stations in Severn Sound From 1969 to 2017
 

Severn Sound Environmental Association Open-Water Monitoring Stations

PARTNER PROFILE
Severn Sound Environmental Association
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LOWER FOOD WEB

What’s the foundation of the food web in Georgian Bay?
The answer: microscopic plants and animals known as phytoplankton and 
zooplankton, along with small invertebrates, such as freshwater shrimp 
and clams.

Nearly every fish species in Georgian Bay-Lake Huron consumes a variety 
of benthic (bottom-dwelling) organisms and zooplankton in the water 
during its life. Zooplankton gets its energy by consuming phytoplankton, 
plant life that requires phosphorus and nitrogen for growth.

This collection of life is known as the lower food web because it creates 
the abundance of food needed for the larger aquatic species in the food 
web to flourish, including small fish, young turtles, loons, bald eagles and 
many more.

Studies of the lower food web can indicate overall aquatic health in the 
following ways:

•	 Phytoplankton levels are related to nutrients that support growth 
(nitrogen and phosphorus) and may drop as nutrient levels decrease.

•	 Zooplankton levels can indicate changes in phytoplankton and other 
dynamics, such as contamination.

•	 Benthic invertebrates have different tolerances to changes in water 
quality. A reduction in pollution-sensitive invertebrates can indicate 
deteriorating water quality.

If you took water samples at different depths throughout the water column, 
what would you find living at each level? Phytoplankton, zooplankton 
and benthic invertebrates represent thousands—maybe hundreds of 
thousands—of species in the aquatic ecosystem.

Scientists measure those species, their abundance and their biomass 
to monitor changes in the lower food web. Researchers collect samples 
during different seasons and at different depths around Lake Huron and 
Georgian Bay.

Why is it Important?

What Is Measured?

A Secchi disk measures the clarity or transparency of water. Transparency 
is a function of both water colour and suspended materials. Particles 
suspended in water scatter light making the water appear cloudy or murky. 
Particles can include sediment – especially clay and silt – algae, and other 
microscopic organisms. Invasive mussels filter our water, making it clearer 
but also less nutrient-rich for the food web.
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LOWER FOOD WEB

Phytoplankton Trends
From the late 1980s through the mid-1990s, the phytoplankton in Lake 
Huron underwent very little change. There were 40 common species and 
all were abundant.

But in 2003, scientists noticed a significant decrease in the phytoplankton 
that bloom each spring (diatoms, for example). Researchers recorded 
another decline in 2008.

Conditions that support phytoplankton are changing and are not well 
understood. Possible factors are:
1. Low nutrient levels in some offshore areas;
2. Invasions by zebra & quagga mussels (Dreissenids) in deep waters; and
3. Changing water temperatures due to climate change.

Zooplankton Trends
Scientists have recorded up to 95% declines in Lake Huron’s zooplankton 
populations in the past 20 years! The zooplankton groups that experienced 
the largest declines were those most often consumed by fish.

It is not clear what factors are working to cause the declines. However, there 
are many that may play a role, such as changes to nutrient availability, loss 
of phytoplankton, and changes to fish species and populations. Invasive 
species, such as zebra and quagga mussels and the spiny water flea, also 
play a role in changing the food web.

Climate change also poses a threat to zooplankton. Researchers have 
observed increasing water temperatures and decreasing ice cover in all 
of the Great Lakes. Warmer water can be damaging for some zooplankton 
species, but the extent of how a changing climate will affect different 
species is uncertain.

A piece of equipment called a grab sampler is used to collect sediment and 
benthic organisms from the lake bottom. Researchers clean off samples 
that are covered in mud, then pick out, count and weigh organisms. Some 
species move up in the water column to feed at night and are disturbed by 
light, so scientists use a red light while they tow a net with extremely fine 
mesh to capture them.

An earlier spring bloom of some phytoplankton species may create a 
situation where peak food for herbivorous zooplankton occurs too early 
for them to take advantage of the abundant supply. Without adequate food 
available, zooplankton populations decline. While this may seem like a 
small change, it will likely have destabilising effects on species throughout  
the food web, such as prey fish, bass, pike, and trout.

Benthic Invertebrate Trends 
Benthic invertebrates that support fish populations have declined in 
Lake Huron. Between 1970 and 2000, nearshore areas saw a decline in 
abundance of 75% in benthics, while offshore deep water areas experienced 
a 50% decline.

A freshwater shrimp the size of a grain of 
rice, diporeia are crustaceans that dwell 
on lake bottoms. Their bodies contain 30 
to 40 per cent fats and oils, making them 
a vital energy source for fish and crucial to 
the entire food web. 

Diporeia was once the most abundant benthic organism in the cold, offshore 
regions of Lake Huron and a key component of the food web. Diporeia live 
in the upper few centimetres of sediment and feed on settled plankton from 
the water column.

In 2005, diporeia were absent from Lake Huron at less than 50 metres and 
had declined in Georgian Bay and the North Channel. They are also absent 
from many large areas in lakes Michigan, Erie and Ontario.

The figure above shows the decline of diporeia in Lake Huron from 2000-
2012, density is shown in thousands per square metre. Although this figure 
shows only the main basin of Lake Huron, similar declines have been 
experienced in Georgian Bay (Source: NOAA Great Lakes Environmental 
Research Laboratory).

What Are the Results?

In Severn Sound, in southern Georgian Bay, the Open Water 
Monitoring Program shows a decrease in the total biomass of 
phytoplankton since 1973, and zooplankton diversity has fluctuated 
but remained healthy. More research for Georgian Bay would be 
helpful in understanding the lower food web and the complex 
dynamics of the aquatic ecosystem.

Density (No. m2 x 102)
1                2               3               4               5
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LOWER FOOD WEB

The crash of diporeia in Lake Huron happened around the same time as 
the number of zebra and quagga mussels was rapidly increasing, but the 
connection is not yet well understood. Possibly, the mussels are using 
nutrients nearshore and on the lake bottom, reducing nutrient availability for 
diporeia, zooplankton and fish that live offshore. Further research is needed 
to understand the causes behind the diporeia decline. It is a loss of a major 
food source for many Lake Huron fish species. As a result, fish populations 
have changed their diets, moved to areas with more food and lost weight. 
These shifts have implications for the entire food web.

Zebra mussels are native to Europe’s Caspian Sea and became established 
in Lake Huron in the early 1990s. Their abundance peaked in 2000–2003 
in the main basin and in 2007 in Georgian Bay. Quagga mussels, a relative 
of the zebra mussel, invaded shallow waters as well as water deeper than 
50 metres, where zebra mussels had rarely been found. The abundance 
of zebra and quagga mussels has had a dramatic impact on ecosystems. 
These filter feeders affect nutrient availability by removing algae and small 
zooplankton from the water, resulting in less food for young fish and other 
native species. Zebra and quagga mussels have used much of the food energy 
in the ecosystem; in some parts of the Great Lakes, phytoplankton production 
is down to 10% of what it was before their invasion.

An Uncertain Future
Nutrients, including phosphorus, are in major decline. Phytoplankton and 
zooplankton levels are also dropping. Diporeia, once the most abundant 
benthic food source in Lake Huron—up to 10,000 animals per cubic 
metre—has been decimated.

What will be the effects on species higher in the food web? Are invasive 
species, combined with climate change and warmer waters, creating a 
biological desert on the bottom of Lake Huron and Georgian Bay?

In 2014 and 2015, the Ministry of the Environment and Climate Change used 
divers to undertake benthic surveys in five areas on the eastern shores of 
Georgian Bay: Shawanaga Inlet, outer Parry Sound, Moon Island, Go Home 
Bay and Severn Sound/Honey Harbour. Biologists conducted the surveys at 
47 sites, at depths of 3 to 18 metres, to collect information about lake-bed 
substrate, algae and invasive species.

Preliminary findings indicated that Lake Huron had fewer zebra and quagga 
mussels than Lakes Erie and Ontario, and the mussels were least abundant 
in Georgian Bay. In eastern Georgian Bay, the population of zebra and quagga 
mussels is relatively low, but with a wide distribution (ranging from fewer than 
1,000 mussels per square metre to a maximum of around 3,000 mussels per 
square metre). It is suspected that mussels cannot tolerate the low-alkalinity 
water (low calcium and low pH) running off the Canadian Shield.

Benthic macroinvertebrate communities in the Great Lakes have been 
undergoing broad changes that are unprecedented.  

-  Thomas F. Nalepa (2007)

PARTNER PROFILE
Ontario Ministry of the Environment

Zebra mussel

Quagga mussel
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FISH Communities

One of the best ways to study aquatic health is to look at the fish community, 
specifically which fish species exist in a particular area and the size of their 
populations. 

Changes in the fish community can provide insight into complex ecosystem 
dynamics, such as prey availability for predators, the interaction between 
native and introduced species and changes in food webs. 

Fish are a useful indicator of aquatic ecosystem health because they can 
reflect changes in nutrients, water quality and habitat. For this report, we 
look at the overall health of several major species using data from dozens of 
studies and long-term research conducted in Georgian Bay.

Where Are Fish Studied?
Research agencies and institutions study fish communities all over Georgian 
Bay, with specific survey areas often determined by the species of fish. 
These include lake trout rehabilitation zones, important walleye spawning 
populations and study sites for muskellunge, pike and smallmouth bass. 
The table below shows long-term research and monitoring sites from which 
more than 50 years of data has been collected.

What Is Measured? 
Biologists study whether different species of fish are naturally reproducing. 
This tells them if a population is sustainable. From years of data, they can 
determine population trends to see if a species is declining, improving or 
staying the same. However, with so many species spread over a large area, it 
is sometimes difficult to determine the overall health of a particular species, 
especially for a body of water as large as Lake Huron–Georgian Bay.

Declines in all major native species—lake trout, walleye, muskellunge, pike 
and others—indicate that the aquatic system has changed significantly in 
the past few decades. Despite restocking efforts and some habitat restoration 
work, the years of stress from invasive species, habitat loss and now loss of 
nutrients create an enormous challenge for sustaining fish populations. Added 
to these pressures are the effects of low water levels and climate change. 

Prey Fish 
Prey fish make up the majority of fish in the Great Lakes food web. Biologists 
study a variety of prey fish species to see how young larval fish are growing 
and whether there is enough food available to support them. New studies are 
conducted to measure the energy, or productivity, of the aquatic ecosystem, 
especially with the decline in nutrients, like phosphorus, that provide the 
foundation of the food web.

Eat or be eaten. Prey fish populations are an excellent indicator of 
aquatic ecosystem health, as they can show changes in both the lower and 
higher levels of the food web. Prey fish rely on phytoplankton, zooplankton 
and benthic (bottom-dwelling) invertebrates at every depth of the lake. Prey 
fish, in turn, provide food for predators. 

Historically, prey fish in Georgian Bay were quite diverse. In offshore waters, 
there was a mix of native prey fish such as the deepwater cisco (e.g., 
bloater), sculpin, lake herring, ninespine stickleback and trout-perch. 

In nearshore waters, species like the spottail shiner, emerald shiner, young 
whitefish, sucker species and yellow perch were important in the diet of 
predators like walleye, pike and muskie. Native prey were in balance with 
native predators. 

However, with introduced species, 
such as the non-native alewife and 
rainbow smelt, the system changed 
to favour an abundance of non-native 
prey. Even so, from the early 1970s to 
the early 2000s, the fish community 

Blackstone Harbour
Boyne River
Byng Inlet
Frazer Bay
French River Delta
Iroquois Bay
Key River
Killarney Bay
Limestone Islands
McGregor Bay
Magnetawan River
Moon River
Musquash River
Naiscoot River
Parry Sound 
Port Rawson Bay
Seguin River
Shawanaga River
Severn River
Shebeshekong River
Sucker Creek
Twelve Mile Bay
Wah-Wah-Taysee
Watcher Islands

Lake 
Trout

X

X

X

X

X

Walleye

X
X

X

X
X

X
X
X
X
X

X
X
X
X
X
X

Muskie

X

X
X
X

X
X

Northern
Pike

X

X

X

X

X

X

X
X

X
X

Smallmouth
Bass

X

X

X

X

X

X

X
X

X
X
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remained stable. Stocked trout and salmon supported popular recreational 
fisheries and became the dominant predators in the lake, while the alewife 
became the most abundant prey fish. 

In the late 1990s, diporeia, a benthic organism that forms the base of the 
food web, began to decline. Declines in zooplankton and diporeia, in part 
attributed to invasive zebra and quagga mussels, reduced the amount 
of food available for alewives. In 2003, the alewife population collapsed. 
Because chinook salmon fed almost exclusively on alewives, declines in the 
salmon population followed. By 2005, the chinook salmon population had 
also collapsed.

While no single species has filled the role of the alewife as the dominant prey 
fish, several native species, including the yellow perch, cisco and emerald 
shiner, have experienced population increases. The only substantial native 
prey species remaining in offshore waters is the deepwater cisco species 
known as the bloater. Overall, prey fish diversity and abundance have 
declined, creating a food web imbalance where there is less food energy in 
the system for predators. 

It is likely that changes in the prey fish community are a result of top-
down and bottom-up pressures in the food web. At the top, introduced and 
abundant salmon species consumed an excess of alewives and other prey. 
At the bottom, a major decrease in phosphorus offshore caused declines 
in the production of phytoplankton, zooplankton and benthic species. 
In turn, less food is now available for young fish, which threatens their 
growth and survival. Given this combination of pressures, prey fish are 
“squeezed” in the middle.

With the recent introduction of a predatory zooplankton called the spiny 
water flea, the food web is further changing, with unknown outcomes. 
 

Changes to the composition and abundance of prey fish in Lake Huron 
present new challenges for fisheries managers. Ecological changes that 
used to occur over decades are now happening in just a few years. More 
research by agencies and institutions will be needed to investigate complex 
changes in Georgian Bay’s fish community, food web and water quality to 
help communities make good decisions about the Bay and area lakes.

Smallmouth Bass

Smallmouth bass are an important native predator of the nearshore warm-
water fish community. The diet of young smallmouth bass begins at the 
bottom of the food web and expands to include almost all aquatic organisms 
as the fish mature. As a result, thriving smallmouth bass populations suggest 
productivity and good health in the lower food web.
 
In eastern Georgian Bay, smallmouth bass are one of the more abundant 
species, yet they too are affected by human activities, including harvesting, 
habitat disturbances and shoreline development. They are also sensitive 
to warming temperatures and changing water levels. Although some 
smallmouth bass populations appear to be healthy, others are less abundant, 
and some are actually declining, so biologists cannot confirm a definitive 
trend for Georgian Bay.

Know Your Gobies!
The round goby is an invasive fish that was introduced to the Great Lakes in 
the 1990s. Some have been found to eat eggs of native fish, such as those 
of walleye. Some studies show that smallmouth bass are actually feeding on 
the invasive round goby—another change in the food web.

Top: Round gobies (invasive) have a prominent black spot on the first dorsal 
fin and a fused (single) pelvic fin. Middle: Tubenose gobies (invasive) lack a 
black spot on the dorsal fin and have small nostril tubes that extends over 
the upper lip. Bottom: Sculpins (native) lack a black spot on the first dorsal 
fin and have two separate pelvic fins.

Chinook salmon post-2003Chinook salmon pre-2003
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Northern Pike  

The northern pike is a top predator that lives in nearshore waters and 
secluded bays. Like muskellunge, northern pike are reliant on coastal 
wetlands for successful spawning and nursery habitat. 
 
Although northern pike are not considered threatened anywhere in Canada, 
they are as vulnerable to habitat loss as any other freshwater species. From 
a high of 1.6 million kilograms per year in 1900, the northern pike fishery 
declined to less than 0.05 million kilograms per year by the late 1960s, with 
the loss of nearshore spawning and nursery habitat resulting from shoreline 
development throughout the Great Lakes. 

More recently, sustained low water levels, along with continued shoreline 
development, have reduced the important coastal wetlands upon which northern 
pike rely. Among the 10 populations of northern pike studied in Georgian Bay, 
some are declining, some are improving and some are unchanged. 

The above chart illustrates the decrease in northern pike abundance in the 
Severn Sound area, as compared to Georgian Bay water levels. As water 
levels decline, so do pike populations. 

Muskellunge

Known to many as “muskie,” these impressive fish are a native predator of 
nearshore environments and a highly sought after trophy fish. The nearshore 
waters of eastern Georgian Bay and the North Channel are thought to 
support the largest contiguous distribution of muskellunge populations in 
the Great Lakes. 

Fun fact: The Ontario record muskellunge was caught in the Moon River 
Basin’s Blackstone Harbour in 1988. The fish measured 147.3 centimetres 
(58 inches) and weighed 29.5 kilograms (65 pounds). 

Research about muskellunge can help us understand the productivity of 
nearshore fish communities. Because muskie require coastal wetlands 
to spawn, changes to these habitats can affect reproductive success and 
populations over time.
 
In Ontario, the fisheries goal for muskellunge populations is for them to be 
self-sustaining, and to maintain the world-class fishery present in Georgian 
Bay. Unfortunately, muskellunge have a low reproductive rate, grow rather 
slowly and have had their spawning and nursery habitat affected by shoreline 
development and some years of sustained low water levels.

Did you know? Muskellunge return to the same spawning location each 
year and may be unable to adapt to changing habitat conditions. 

Provincial biologists have been surveying muskellunge populations in eastern 
Georgian Bay and the North Channel since 1996. Their surveys confirm the 
widespread distribution and presence of mature muskellunge throughout 
eastern Georgian Bay. Nevertheless, there is continued concern over the 
potential for high-quality spawning and nursery habitat to become degraded 
and subsequently impact natural reproduction of the species. 

Research shows that muskie populations in eastern Georgian Bay and 
the North Channel appear to be unchanging, indicating a naturally 
reproducing, sustainable population. But populations in southern 
Georgian Bay may be deteriorating. Further studies will be needed to 
determine each of these trends. 

If the muskellunge population is to remain self-sustaining, then preserving 
coastal wetlands is a priority.  

Walleye

Populations of spawning walleye are located throughout Lake Huron and 
usually live near a particular river. Of the 37 important walleye populations 
that are studied, 16 of them are found in the Georgian Bay Biosphere region. 
Researchers are most interested in the size of the population, spawning 
success and natural reproduction, as well as the age of individual fish. The 
age of fish helps determine if they have matured enough to reproduce.

Researchers are calling for a strategy to identify and ultimately protect 
suitable muskellunge breeding habitat.  
-  Arunas Liskauskas, Upper Great Lakes Management Unit         
   (MNRF)
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Native to Lake Huron, and sometimes called pickerel, walleye are a valuable 
indicator of fish health, as they are a top predator of the cool-water nearshore 
community. Stable walleye populations suggest that their habitat is healthy 
and nearshore food webs are productive. 

Walleye use different habitats throughout their life cycle. Most mature walleye 
in Georgian Bay move into rivers to spawn in the spring (although some 
spawn on shoals). They move back out to the Bay as water temperatures 
increase in the summer. Good-quality habitat will provide the food and 
shelter walleye require. 

Because walleye tend to be directly and indirectly exposed to human 
activities, their populations can offer insights into the extent of those impacts. 
Given that many walleye spawn in rivers, they are also good indicators of the 
health of rivers.

At one time, walleye were plentiful, and Georgian Bay became known for the size 
of its fish. However, since the early 1900s, most Georgian Bay walleye stocks 
have declined due to a combination of overexploitation, human alteration of rivers 
and waterways and the introduction of invasive species. Dams in rivers change 
the flow of water, and high water can threaten eggs by washing them away, while 
low water can cause them to dry out.  In the Moon River, for example, where 
walleye spawning runs used to number over 30,000 fish, these numbers have 
dropped more recently to only several hundred.
 
Since the early 1980s, efforts to rehabilitate walleye populations have 
included habitat restoration, stocking young fish and imposing regulations 
that restrict harvesting. These efforts have had mixed success, and very few 
walleye populations are currently sustainable.

Lake Trout

Lake trout are a top cold-water predator in Lake Huron and Georgian Bay. 
They are considered a useful indicator of the health of our offshore waters. 
Assessing their populations can provide insights into food web productivity, 
the presence and effects of invasive species and the availability and quality 
of fish habitat. They spawn in shallower waters in the fall and feed in them 
in the spring. In addition to their important ecological role, lake trout in 
Georgian Bay are caught commercially and recreationally.

Prior to 1940, numerous populations lived in the deep offshore waters. An 
invasion of sea lamprey (an eel-like parasitic fish), overharvesting and the 
decline of their major food source (the deepwater cisco) caused lake trout 
to collapse in all but two isolated locations: Iroquois Bay and Parry Sound. 

In 1969, efforts began to rehabilitate lake trout. Sea lamprey controls were 
implemented across the Great Lakes. Lake trout were stocked using the 
same genetic strain as those found in Parry Sound, and a fish sanctuary was 
established. The Parry Sound population of lake trout is the only one to be 
considered fully rehabilitated outside of Lake Superior.

Unfortunately, lake trout populations have not re-established in most locations 
where they were found historically. The management goal for lake trout is to 
restore populations to the point where they are naturally reproducing. With 
reduced productivity in the offshore waters and other ecosystem changes, 
the prospects for lake trout rehabilitation in Georgian Bay are uncertain. 

Shawanaga First Nation is taking care of the land with traditional harvests, 
particularly in our careful monitoring of the walleye population on the 
Shawanaga River. Since the 1970s, monitoring of the fish harvest, as well as 
guidelines agreed to by community members, have ensured that only enough 
fish are taken to sustain each family and for cultural ceremonies.

We have continued with this practice for the last 40 years. Our First Nation 
has employed 8 to 10 community members each year to assist with the 
monitoring, which takes place 24 hours a day during peak harvest season. 
This includes: data collection, species protection, and traditional harvesting 
for the Elders, community members in need and our various ceremonies held 
throughout the year.
 
In 2002, Shawanaga First Nation decided to start a walleye fish hatchery to help 
offset the tremendous pressure on the walleye population from all resource users, 
including the traditional harvest, commercial fishing, and sport fishing.
 
The goal of the Shawanaga First Nation Fish Hatchery is to ensure the 
sustainability of the walleye species – not only for our community, but also 
for all people of generations to come. This is done by collecting and fertilizing 

PARTNER PROFILE
Shawanaga First Nation

1925 1932 1933 1950 1960 19681925
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Based in Owen Sound, this unit of the Ministry of Natural Resources and 
Forestry oversees fishery management and assessment programs on Lake 
Huron and Georgian Bay. The biologists and managers seek to involve 
the broader community in achieving the goals of conserving Ontario’s 
biodiversity and ecosystem health. They work closely with U.S. State and 
Federal agencies, stakeholders, and other partners. The Upper Great 
Lakes Management Unit has been a critical partner on the State of the Bay 
project, providing data from fish index netting and recommendations from 
management plans. Resources are needed for research agencies like this 
one to provide effective ecosystem monitoring on a long-term basis.

From egg to adult, fish require different habitats throughout their lives. What 
is considered good habitat for a larval fish may not be ideal for a spawning 
adult of the same species. The Eastern Georgian Bay Stewardship Council 
undertook a project in 2015 with the goal of assessing whether there is 
sufficient accessible fish habitat to support walleye, lake sturgeon and sucker 
species in eight rivers of eastern Georgian Bay. They included the Seguin, 

Shebeshekong, Shawanaga, Naiscoot, Magnetawan, Key and Pickerel Rivers, 
as well as Sucker Creek in Pointe au Baril.

In order to assess the habitat required by these species during different 
stages of their lives (such as spawning, nursery, rearing and foraging), the 
staff conducted fieldwork at spawning beds in the spring and downstream 
habitat in the summer and fall. Fieldwork involved a number of techniques: 
aerial photographs of the river using a drone; counting eggs deposited on egg 
mats; measuring flow, depth and basic water chemistry at spawning beds; 
conducting night spawning surveys; taking underwater video; using sonar and 
side-scan technologies; and snorkelling. 

Based on the assessment, done in 2016, restoration was recommended on 
the Shebeshekong River to improve fish passage to good walleye and sucker 
spawning habitat. With help from Biotactic Inc., Wasauksing First Nation, local 
landowners, Carling Township and community volunteers, the restoration work 
was completed in fall 2017. The Eastern Georgian Bay Stewardship Council, 
with its partners, will continue to monitor the Shebeshekong River in future 
years to determine whether the restoration has been successful or if further 
enhancement is needed. Visit georgianbaystewardship.ca to learn more.

85-90% of all eggs from the fish harvested, mixing the genetic stock, and by 
teaching the younger people traditional practices, which includes conservation 
teachings, such as releasing mature females to let them reproduce.
 
The community abides by strict limits (three fish per day, per household). 
Some years, the First Nation decides to put a moratorium on fishing among 
its members to protect the walleye population. Staff on the river can help us 
to ensure that Shawanaga First Nation continues to practice conservation for 
future generations, in accordance with both our Inherent and our Treaty Rights.
 
Annually, we have successfully raised and released an average 1.5 million 
fry back into the Shawanaga River system, with a high of 5 million in 2012. 
In addition, there are high numbers of eggs fertilized and returned directly 
to the spawning bed.
 
Reports from both the Ontario Ministry of Natural Resources and Forestry 
(MNRF) and the Eastern Georgian Bay Stewardship Council have shown that 
the conservation practices of the First Nation are having a measurable and 
positive effect on the walleye population.
 
We believe that walleye in Georgian Bay need this 
level of care and that populations will continue to 
grow with our increased efforts. This is a direct 
reflection of the stance of the First Nation, that 
reciprocity is the foundation of our leadership in 
land and resource management because we are 
the keepers of the land.
 
With our good conservation techniques and traditional harvesting practices, 
while still allowing the river to be a thriving fishery for people from all walks of 
life, we will need the help of all people to ensure that this population continues 
to stand out in Lake Huron as one of the most healthy and sustainable stocks.

PARTNER PROFILE
Upper Great Lakes Management Unit

PARTNER PROFILE
Eastern Georgian Bay Stewardship Council

1984 1988 1991 1992 1996 1998 2003 2005 2010
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Georgian Bay Biosphere Reserve

The United Nations Educational, Scientific and Cultural Organization 
(UNESCO) designated eastern Georgian Bay and the 30,000 Islands as 
a world biosphere reserve in 2004. Stretching 200 kilometres from the 
Severn River to the French River, it contains the world’s largest freshwater 
archipelago, as well as habitat for many species at risk. There are currently 
18 biosphere reserves in Canada and more than 600 worldwide. 

The Georgian Bay Biosphere Reserve (GBBR) is a registered charity that 
works to protect the environment, create vibrant communities and support 
a healthy economy. Working with many partners across the region, the 
GBBR relies on grants, members and donations to achieve its mandate of 
conservation, education and sustainable development. 

The Georgian Bay Biosphere Reserve is situated in the traditional territory of 
many nations including the Mississaugas of the Credit, the Anishnabeg, the 
Chippewa, the Haudenosaunee and the Wendat peoples, and is now home 
to many diverse First Nations, Inuit and Métis peoples.

We acknowledge the United Nations Declaration on the Rights of Indigenous 
Peoples and celebrate Indigenous languages within the Georgian Bay 
Biosphere Reserve.

CONSERVATION
The biosphere reserve is an umbrella organization under which scientists, 
researchers, citizens and community groups work together on conservation 
efforts. This collaboration makes programs more effective and leads to better 
decision-making.

Parks & protected areas within the biosphere reserve give us places from which 
to monitor environmental changes over the long term. This information gathering, 
along with our work with area municipalities and First Nations, helps us identify 
opportunities to protect biodiversity. The GBBR’s conservation work also supports 
research and training, including species-at-risk education since 2008. 

CULTURE 
Our Cultural Advisory Circle shares Indigenous perspectives and builds a 
network of groups across our diverse communities. We support Indigenous 
language revitalization through youth, elder and community activities. We 
are honoured to participate in powwows and other cultural ceremonies, and 
we are learning how to put reconciliation into action.

Our Mission To facilitate co-operative action in support of biodiversity 
conservation and sustainable development through education and public 
outreach that will foster a shared responsibility for Georgian Bay for the next 
seven generations.
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Our Work 

Biosphere Reserves are not about nature conservation. They are 
about people. They are sites designated by UNESCO that find creative, 
effective ways for people and nature to thrive together.

- World Network of Biosphere Reserves 

SUSTAINABLE DEVELOPMENT
Sustainable development can only be achieved by working with other 
groups and organizations committed to the same goals. We encourage use 
of the best science and knowledge to create sustainable jobs, manage our 
resources, generate clean energy and support biodiversity. 

For example, we network with other groups to support food-security 
programs such as Community Gardens and Community Kitchens, which 
help people connect socially while providing local, healthy and affordable 
food. Active-transportation initiatives support safe walking and cycling 
routes, making communities less reliant on fossil fuels.   

Finally, we celebrate our UNESCO designation through our Amazing Places 
program, which showcases our unique landscape. You can learn learn more 
about these important areas within the biosphere at visitamazingplaces.ca

EDUCATION
Education (for all ages) is at the heart of the GBBR’s work. Planting vegetable 
and butterfly gardens, counting bugs and birds, water testing and restoring 
habitat, promoting cycling and trails—these are all the work of a community-
based biosphere reserve.

Working with schools throughout the region, we support getting students 
outdoors. Our Lessons in a Backpack program, for example, encourages 
the use of school grounds for nature education. Lessons for grades one 
to nine provide local learning resources and field trips. And high-school 
students organize our annual Children’s Water Festival, which shows Grade 
5 students the importance of water. You can learn more at gbbr.ca/education

Kids in the Biosphere activities are designed for families interested in learning 
more about Georgian Bay. The Best for the Biosphere plant list teaches 
people how to provide habitat for wildlife. And our Life on the Bay guide is for 
property owners interested in reducing their environmental impact.

By creating and promoting supportive, inclusive and equitable 
communities for all, we help build a lasting peace in our world.

- Canadian Commission for UNESCO



RESULTS
This table shows results for the ecosystem health indicators used in this report. Trends are shown in the right-hand column to tell us if things are getting better, 
getting worse or staying the same. Where data is lacking or results are mixed, the trend might be labelled “undetermined.” Our State of the Bay technical report 
has a chapter on each of these indicators and more details about the results. Go to stateofthebay.ca to read more.

To help make our measurements consistent with those of federal and provincial research agencies, we have adopted definitions of trends for eight of our 
indicators (phosphorus to fish) from the State of the Great Lakes reports prepared by Environment and Climate Change Canada and the U.S. Environmental 
Protection Agency. 

Outside the established State of the Great Lakes reports, we might apply a similar trend system to our three remaining State of the Bay 2018 indicators:

•	 Coastal Wetlands: Undetermined. As water levels fluctuate, wetlands change. Some species benefit from low water, and other species benefit from high water.

•	 Landscape Biodiversity: Deteriorating. With increasing human impacts and habitat fragmentation, as well as rising numbers of species at risk, biodiversity 
is declining locally and globally. Future application of this tool will help show more specific trends over time.

•	 Climate Change: Deteriorating. Loss of ice cover and warming water over a few decades indicate a rapid environmental change, and one that is consistent 
with global climate change models.

INDICATORS Measures TRENDS

Improving Shows a change toward more acceptable conditions
Deteriorating Shows a change away from acceptable conditions
Unchanging Shows no change
Undetermined Combination of improving & deteriorating conditions, or data is not available

1. Water quality
2. Lower food web

3. Prey fish
4. Smallmouth bass
5. Northern pike
6. Muskellunge
7. Walleye
8. Lake trout

9. Coastal wetlands
10. Landscape biodiversity

11. Climate change

Total phosphorus 
Phytoplankton
Zooplankton
Benthic invertebrates
Offshore and nearshore prey fish
Catch per unit effort 
Catch per unit effort
Catch per unit effort, mean and max. total length
Catch per unit effort, spawning stock size, age structure
Age structure, survival/mortality, spawning stock size, 
natural reproduction, abundance
Coastal wetland cover 
High value biodiversity areas
Human footprint analysis
Maximum annual ice cover 
Summer surface water temperature 

Deteriorating
Deteriorating 
Unchanging
Unchanging
Undetermined: more research
Unchanging 
Unchanging 
Unchanging
Undetermined: regional trends
Undetermined: regional trends

Undetermined: water levels
Deteriorating
Deteriorating
Deteriorating
Deteriorating 
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Severn Sound Environmental Association             
Ontario Ministry of Environment                            
Shawanaga First Nation                                           
Eastern Georgian Bay Stewardship Council
Upper Great Lakes Management Unit                              
Georgian Bay Biosphere Reserve                            
Georgian Bay Forever                                               
Magnetawan First Nation                                         
Georgian Bay Land Trust                                         
Muskoka Watershed Council                                   
Wasauksing First Nation                                          
Georgian Bay Association                                         

Pg 7
Pg 10
Pg 14
Pg 15
Pg 15
Pg 16
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Pg 25
Pg 27
Pg 33
Pg 34
Pg 34

White border shows the State of the Bay reporting area.
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COASTAL WETLANDS

Eastern Georgian Bay is a huge freshwater archipelago—or a collection of 
islands—along a complex shoreline. The region contains a large number of 
pristine wetlands with a high biodiversity of plants and animals. 

Our coastal wetlands are especially important in the Great Lakes because the 
majority of shoreline wetlands have been lost due to human impacts. They 
have been filled in, dredged up and converted to other land uses. Invasive 
species, such as phragmites (common reed) can completely replace native 
vegetation, destroying wetland habitat and its ecological functions.

Fortunately, Georgian Bay still contains high-quality wetlands distributed 
along most of its shorelines that are relatively protected from roads and 
human development. However, wetlands still face the threat of human 
impact from shoreline modifications, increased run off and sediment, water 
withdrawals and invasive species.

Why IS IT Important? 
Georgian Bay’s coastal wetlands are essential for a healthy environment. 
Wetlands support high numbers of birds, fish, reptiles, amphibians, insects 
and land-based animals that feed in marshes. You may have noticed that 
wetlands near you support ducks and other waterfowl, especially during 
spring and fall migration, and that they are home to an abundance of 
different types of fish.
 
Patches of small coastal wetlands work together to provide critical 
habitat for breeding amphibians, colonies of birds, like the great blue 
heron, and feeding grounds for the endangered massasauga rattlesnake 
and eastern foxsnake. 

Did you know? A study of northern pike found that they use several 
wetlands over relatively large areas. Although the pike were young and small 
(less than 60 centimetres), they were moving between wetlands up to 4 
kilometres apart. 

Water Levels & Wetlands
Not only are coastal wetlands important habitat for a variety of fish and 
wildlife, but they contain some of the highest plant diversity, too. Marshes 
may contain floating vegetation, aquatic plants, meadow plants and 
shrubs—and they may look very different from one year to the next. 

One reason that coastal marshes contain so many different plants is that 
they are subject to changes in water levels. Periodic flooding changes the 
plant composition, brings in new nutrients and expands the total area of 
wetland, while periodic drought supports more meadow species and even 
the arrival of shrubs and the establishment of young trees. 

The scientific term for alternating high and low water levels in wetlands 
is “dynamic hydrological gradient,” meaning that the vegetation zones in 
coastal wetlands go from fully submerged to dry upland areas, creating 
patches of wetlands that may contain 
hundreds of plant species. It is 
important to recognize that lake levels 
naturally influence coastal wetlands, 
and there are species that benefit 
when water levels are higher and 
others that thrive during dry periods, 
where the water levels have dropped. 

Coastal marshes provide nesting, resting and feeding places for 
hundreds of thousands of migratory and nesting birdlife, including at 
least 30 species of shorebirds, 27 species of ducks, geese and swans 
and several species of terns and gulls…. Fifty-nine species of fish are 
found in coastal wetlands, and approximately 80% of all fish species 
depend on wetlands for some part of their life cycle.

-  Lake Huron Management Plan, 2017

Healthy wetlands support flood control and can help mitigate more frequent 
extreme weather events resulting from climate change. Wetlands can also 
reduce reliance on infrastructure that treats stormwater by buffering and 
filtering pollutants from rainfall. 
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Plant species change with fluctuating water levels (Lake Huron Centre for 
Coastal Conservation)

 

What Is Measured? 
Measuring the percentage of wetlands helps us observe how coastal 
wetlands naturally change with fluctuating water levels. Another term for 
this is “wetland cover,” and it can be best determined with satellite imagery.  

In 2015, a project was designed to monitor changes in wetland extent, 
due to decreasing lake levels and climate change. The Ontario Ministry of 
the Environment and Climate Change, the Great Lakes St. Lawrence Cities 
Initiative and Georgian Bay Forever partnered with NASA to create wetland 
maps of Lake Ontario and Georgian Bay using satellite imagery.

Imagery for Georgian Bay was from July 1987 and June 2013, provided by 
the United States Geological Service. These years were selected based on 
historically high (1987) and low (2013) water levels. 

What Are the Results?
Between 1987 and 2013, there was a 7% increase in coastal wetland cover 
in northern Georgian Bay. During the same 26-year period, there was a 
10.8% loss of coastal wetland cover in southern Georgian Bay.

Although the net loss of 3.8% may not appear significant, net loss (or gain) is 
not a very useful measure at the scale of Georgian Bay. It is the local results 
that matter most. The loss or gain of wetlands will affect vegetation types, 
habitat availability for species and the other values of wetlands (such as 
flood mitigation) that people don’t always appreciate.

From this study, we have a tool that tracks changes in wetland extent in 
relation to fluctuating water levels. The methods developed for this project 
provide a cost-effective solution to track long-term land-cover changes over 
large areas by using NASA earth observations. 

For the full report see: Great Lakes Climate II: Impact of Decreasing 
Lake Water Levels on Great Lakes Wetlands (2015). Available online: 
georgianbayforever.org

Patterns of water-level change are the driving force that determines 
the overall diversity and condition of wetland plant communities and 
the habitats they provide for a multitude of invertebrates, amphibians, 
reptiles, fish, birds and mammals.

-  International Joint Commission, Great Lakes, 2014

People often wonder where the fish that they historically remember in 
their area have gone. For southern Georgian Bay, the 10.8% loss is 
significant for the economic and ecosystems services that wetlands 
provide for that area.

-  David Sweetnam, Georgian Bay Forever

Wetland 
Extent 
Change 
1987-2013

Georgian Bay
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         GET INVOLVED 
Marsh Monitoring Program 
Since 1995, Marsh Monitoring Program (MMP) volunteers have been 
recording wetland wildlife trends to help assess the state of marshes in the 
Great Lakes. Trends tell us how species’ populations change over many years. 
The program has demonstrated that several marsh-dependent bird species, 
such as the least bittern, black tern and Virginia rail, have declined; generalist 
species, such as the yellow warbler, common yellowthroat and mallard duck, 
have increased. Similarly, the MMP has demonstrated declining amphibian 
species, such as the chorus frog and the American toad.

Habitat preferences of marsh birds and amphibians are of particular interest 
to researchers, wetland managers and naturalists. MMP participants provide 
habitat descriptions at their survey stations in addition to recording species 
observations. As a result, wetland management and conservation strategies 
can be established to benefit a wide range of marsh-dependent species. 

Eastern Georgian Bay currently has six active MMP stations and 
ideally would have more.  If you can help, please visit birdscanada.org/
volunteer/glmmp/

         HOW YOU CAN HELP
Track Invasive Species 
Invasive species are spreading quickly, and you can report their location 
(including insects, plants and aquatic species) using the Early Detection 
and Distribution Mapping System (or EDDMapS). You can submit invasive-
species sightings using either a smartphone or a computer. Sightings are 
uploaded to EDDMapS and emailed directly to reviewers to confirm. The 
maps and information are freely available to scientists, resource managers 
and the public. Having good data on invasive-species locations improves our 
ability to manage and respond to them. 

Invasive phragmites (pronounced frag-mite-eez) are a significant threat to 
the health of coastal wetlands. Phragmites are a non-native species from 
Europe that aggressively outcompetes native plants and reduces habitat. 
You may have seen phragmites growing along roadways—the feathery reed 
that towers over cattails. This invasive species spreads very easily, as their 
seeds and broken bits of rhizomes (roots) are carried by water, wind and 
heavy equipment, such as that used in highway construction. They grow into 
very dense monoculture “walls” that have as many as 200 stems per square 
metre and can be over 4.5 metres (15 feet) tall.

Georgian Bay Forever trains volunteers on how to report, cut and manage 
phragmites. They have helped over 30 community groups remove 48,750 
kilograms (107,475 pounds) of phragmites from Georgian Bay shorelines. 
Go to georgianbayforever.org to learn more about this invasive plant and 
how to help.

PARTNER PROFILE
Georgian Bay Forever



23

Species AT RISK

Georgian Bay’s reptiles face one of their biggest risks while crossing roads. 
Turtles mature slowly, reproduce few young that survive and are vulnerable 
to landscape change. Road development is a direct threat to species at 
risk, and mitigation efforts—such as fencing and culverts—are working. 
Research shows that our conservation measures matter for the survival of 
species at risk.

•	 Report your sightings of 
species at risk at gbbr.ca. 

•	 Download the Ontario 
Reptile and Amphibian 
Atlas app for your mobile 
device ontarionature.org/
programs/citizen-science/
reptile-amphibian-atlas/

SPRING 
Reptiles such as the eastern foxsnake awake at their winter hibernation 
sites. Eastern foxsnakes tend to hibernate communally and typically choose 
fractured rocks, where they can get below the frost line. While their natural 
habitat lies along coastal Georgian Bay and can be found up to one kilometre 
inland, research shows that hibernation sites are only within 100 metres of 
the Georgian Bay shoreline.  

Researchers from the University of Guelph identified several foxsnake 
hibernation sites from 2002 to 2004. In 2017, Biosphere staff and 
volunteers were able to confirm that foxsnakes still use most of these 
sites. Two of the snakes found during these surveys had passive integrated 
transponders, or “PIT tags,” that had been implanted at Killbear Provincial 
Park. These particular snakes visit the park in the summer but spend 
their winter on islands—one travels over 5 kilometres to return to its 
hibernation site!

The eastern foxsnake is only found along the eastern Georgian Bay shoreline 
and in isolated spots in the Lake Erie area, Michigan and Ohio. It is a globally 
rare species, and its survival will depend on areas such as the Georgian 
Bay Biosphere. The foxsnake is an excellent example of the importance of 
reporting species at risk sightings. Sightings in late April to mid-May, and 
again in late September, may indicate the location of a hibernation site. 

FUN FACT: 
The longest recorded eastern foxsnake measured 1.79 metres 
(Source: Toronto Zoo)

Our Species at Risk
Eastern Georgian Bay is home to more than pine trees, lichens and fish—
there are over 1,100 native plant and animal species in the region. The 
majority of these species have healthy populations, but some are experiencing 
significant declines. Loss of biodiversity reduces the natural environment’s 
resilience to disturbances, such as diseases and rising numbers of pests, 
and can alter food chains. 

A species at risk is a plant or animal in danger of becoming extinct or 
disappearing regionally. Currently, 50 species are “at risk” in the Georgian 
Bay Biosphere Reserve, due to factors such as habitat loss, road mortality, 
competition from invasive species, harvesting, poaching and pollution. Road, 
housing and cottage development lead to more predators, such as racoons 
and house cats, which can decimate turtle nests and songbirds. 

Species face these threats on an ongoing basis, which is why it is 
important that people try to help them. By simply reporting species at risk 
sightings or participating in citizen science programs, individuals can help 
generate scientific information about the locations of specific species. This 
information helps target conservation efforts and reduce the impact of 
human development. 

See the full 
list of species 

at risk at:
gbbr.ca/our-environment/species-at-risk/
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SUMMER 
Monarchs are on the move! The butterflies that flutter into Ontario, usually 
in early June, are the descendants of monarchs that began their seasonal 
journey in Mexico. It takes about a month for a monarch to develop from egg 
to adult, and there may be four to five different generations of monarchs in 
transit as the population makes its way north each year. 

The monarchs that are born in 
Ontario in late summer somehow 
know to begin the trip south. It is 
these adults that will not only migrate 
from points across eastern North 
America to the Monarch Butterfly 
Biosphere Reserve in Mexico but 
survive winter there, as well. 

Monarch butterflies are at risk for a variety of reasons, with the main threats 
being logging at their winter roosts in Mexico; large-scale agriculture, which 
destroys their habitat; changes in weather patterns due to climate change; 
and destruction of milkweed plants, which many people consider to be weeds.

        HOW YOU CAN HELP
Planting milkweed with your neighbours provides plants in which female 
monarchs lay eggs. Watch the caterpillars eat the milkweed, making their 
bodies slightly toxic to predators. Witness the incredible metamorphosis of 
the chrysalis. And do remember to report your monarch sightings to the 
Journey North program, which tracks monarchs every year as they move 
across North America. This information is very important for monitoring 
changes in the monarch’s timing and migration routes. 
Record your monarch sightings at learner.org/jnorth/  

FALL
Bat species are beginning their hibernation or have already migrated. Of the 
eight bat species in Ontario, four are listed as endangered. Bats play a vital 
role in the ecosystem by controlling insect populations, but sadly, they are at 
risk from a fast-spreading disease.

In 2006, a European fungus called white-nose syndrome was accidentally 
introduced in New York. According to the Canadian Wildlife Health 
Cooperative, white-nose syndrome has spread at a rate of 200 to 250 
kilometres per year across neighbouring states and into Canada. Millions of 
bats have died due to the effects of white-nose syndrome infection. 

The little brown bat has been hit hard 
by white-nose syndrome. Before 
2006, this was the most abundant 
bat species across North America. 
With the loss of an estimated 7 
million little brown bats and a birth 
rate of one pup a year, recovery will 
be an uphill battle for this species. 

You can help by reporting sightings 
of flying bats in winter or bat deaths 
to the Canadian Wildlife Health 
Cooperative 1.866.673.4781. 
Seeing flying bats in winter is a 
strong sign of the presence of white-
nose syndrome. Consider installing a 
bat house to provide a safe home for 
bats. More information is available at 
gbbr.ca. 



25

Species AT RISK

WINTER 
In December, birders look forward to the Christmas Bird Count, an annual 
census that has taken place for 116 years. Each year, participants record 
the bird species and numbers of birds they see over a 24-hour period. This 
provides valuable information on winter bird population trends. 

Almost 20 at-risk bird species find refuge 
in eastern Georgian Bay. Over the past 
decade, Parry Sound Nature Club members 
have consistently recorded bald eagles on 
their count day. This is an indicator that a 
once-endangered bird is making a strong 
comeback. 

Other at-risk bird species spend their winter in warmer climates, typically 
Central and South America. Even in their absence, you can take actions to 
help them survive. For example, try to buy shade-grown, organic coffee and 
cocoa. By doing so, you’ll help protect overwintering habitat for many of our 
songbirds. Also, consider putting decals or other protective coatings on your 
windows to reduce collision deaths.

        OTHER WAYS TO HELP 
We need to be aware of how our activities and behaviour affect our natural 
neighbourhood. As individuals and communities, we can take actions to help 
maintain and restore habitat. Caring for the health of our land and water is 
important for the well-being of wildlife, ourselves and future generations. 
•	 Watch out for wildlife on roads and waterways. 
•	 Keep your lot well treed and keep or plant a buffer strip of native species 

along the shore. Check our “Best for the Biosphere” list of plants and 
shrubs at gbbr.ca. 

•	 Leave dead trees standing if it’s safe to do so. Dead trees provide food 
and homes for many animals.  

•	 Leave logs where they lie. On land, they provide shelter for salamanders, 
insects and some snakes. In water, logs may create fish habitat or 
basking sites for turtles. 

•	 Avoid use of chemical fertilizers, pesticides & herbicides on your property.

The Magnetawan First Nation (MFN) launched a species-at-risk program in 
partnership with biologists at Laurentian University in 2011. The program 
tries to understand at-risk populations, the rates of road mortality and the 
general movements of individuals and populations. The community has since 
produced one of the largest data sets about reptile road mortality in Canada. 
Community members participate in recording and reporting sightings of a 
variety of snakes and turtles, expanding the data collected through citizen 
science in combination with traditional ecological knowledge.

The data has been used to inform land-use planning, including the mitigation 
of provincial highway expansion, ecopassage design (that help wildlife to 
safely cross roadways), transmission-line locations and community economic 
development. The community strives to exceed the standards for species-
at-risk protection itself using innovative new ways to develop in balance 
with nature. Program staff offer outreach in the community and surrounding 
areas, creating partnerships with numerous agencies and organizations. MFN 
trains construction contractors and public works staff on the identification of 
species and protocols under species-at-risk legislation. MFN also holds an 
annual conference about land and resource management to share the latest 
research and monitoring of mammals and fish. Magnetawan First Nation 
wants to be a model by understanding and respecting other species and 
protecting the land and water in their traditional territory.

PARTNER PROFILE
Magnetawan First Nation
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When the United Nations launched the World Network of Biosphere 
Reserves in 1970, one of its main goals was to conserve landscapes, 
ecosystems, individual species and genetic variation. Core protected 
areas within a biosphere reserve, such as national and provincial parks, 
provide the physical space—or ecosystems—species need to thrive. In 
eastern Georgian Bay, we have a mosaic of ecosystems ranging from 
forests and rock barrens to wetlands and rivers. Each of these areas 
provides important habitat for hundreds of species.

Connected Habitats Are Key
Habitat loss is the single biggest threat to plant and animal species, both 
globally and locally. Once a natural area is disturbed or destroyed, it is very 
hard to restore it to its previous state. In addition, individual habitats need to be 
at least somewhat connected to allow species to breed, feed and find shelter. 
When a large habitat is divided by roads, power lines or by human settlements, 
it gets sliced into smaller patches that may not meet species’ needs. 

Well-connected habitats supporting a wide range of species are important 
because they act like a natural buffer to the pressures of human activities, 
extreme weather events, climate change and invasive species. Highly diverse 
landscapes can absorb these shocks better and help support ecosystems 
and their wildlife. 

Compare a tree plantation with a natural forest: if the tree farm is attacked by 
pests or contracts a disease, it may be decimated. But a natural forest has 
diversity built into its design. If one species suffers, others will continue to 
thrive. A diverse forest will respond much better to infestations and recover 
much faster than one with little biodiversity.

What Are the Threats?
Georgian Bay’s coastal areas and inland lakes are threatened by road 
construction and new buildings, as well as boat launches and other changes 
to the shoreline. Those changes could include logging, mining rock and 
gravel, moving soil, dredging and blasting. Roads and development projects 
also create pathways for the spread of invasive species, such as the 
phragmites reed, which you may have seen growing in tall, dense stands 
along roadways. 

Mapping the Human Impact
Researchers can measure many different threats to biodiversity. By 
understanding these threats, we can see which habitats are priorities for 
protection, which areas need restoration and where we can best locate 
human development to make it more sustainable. 

The researchers’ findings can translate into sophisticated maps showing 
all the different threats to landscape biodiversity. Simple map layers would 
include roads and urban areas. More complex maps would calculate the 
area of connected habitat, giving high scores to areas with more biodiversity. 
They could also do this for a particular species, or combine the habitat needs 
of several species to show the ideal habitat for protecting species at risk.

A New Tool: the Biodiversity Atlas
The Canadian Wildlife Service (Ontario region) and the Nature Conservancy 
of Canada have produced a biodiversity atlas that helps us add some findings 
we weren’t able to include in our 2013 State of the Bay report and provides 
information under two measures: high-value biodiversity areas and human 
footprint analysis. By combining these two metrics, we can better identify 
the areas of high biological and habitat diversity that are subject to a lot of 
human disturbance. These regions are considered a priority for conservation 
and may be proposed as parks, reserves or land trust sites.

        HOW YOU CAN HELP
Think about your own eco-footprint, how you develop your property and how 
these actions help or hinder wildlife habitat. Leave your land as natural as 
possible: fallen branches create salamander homes and add new soil. As well, 
dead standing trees (if in a safe location) provide shelter for birds, bats and 
small mammals; a shoreline buffer of native vegetation preserves important 
habitat and improves your water quality; and by turning off outdoor lighting at 
night, you’ll make it easier for nocturnal birds and other wildlife to navigate. 

In addition, to make sure our conservation efforts are as effective as possible, 
our communities need to adopt best practices for development, including 
building roads with fencing and ecopassages to protect wildlife and allow 
for safe crossings. Culverts need to be appropriately sized and located to 
support aquatic habitat for fish and other species. And finally, our land-use 
plans need to  ensure habitats are connected in order to protect large natural 
areas from fragmentation. 

The Georgian Bay Biosphere Reserve has 50 species at risk that need 
our help to protect their habitat.

-  Glenda Clayton, Georgian Bay Biosphere Reserve
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The map above shows high-value biodiversity areas. Shaded areas (in 
green) show places that contain at least two high-value habitats (such 
as forests, grasslands and wetlands). Many of these areas occur in First 
Nations territory, national or provincial parks and Crown lands managed by 
the Ministry of Natural Resources and Forestry. Areas of high biodiversity 
contain important habitat for migratory birds and many of our species at risk. 

You can see large patches of high biodiversity around Killbear Provincial 
Park, Massasauga Provincial Park, Georgian Bay Islands National Park and 
throughout the wetland areas of southern Georgian Bay. The green-shaded 
archipelago that stretches along the eastern shoreline shows that the 
30,000 Islands region provides critical habitat for species diversity.  

The following map (top right) shows a human footprint analysis that is 
calculated based on the impacts of human activities on the landscape. High 
human influence (shown in red) contrasts against areas with low human 
influence (shown in green). 

As expected, areas of high influence occur along transportation routes 
and around areas with larger populations, such as Parry Sound and Honey 
Harbour. Remote areas that are least accessible by road show the least 
human influence.

The Georgian Bay Land Trust establishes nature reserves for ecological 
protection and community enjoyment throughout the Georgian Bay 
Biosphere Reserve and the North Channel. To be considered for protection, 
lands must meet scientific criteria for their contribution to biodiversity and/or 
critical habitat preservation. Over 125 stewards and partners presently care 
for over 6,000 acres of natural habitat. These areas also support research 
and monitoring activities and provide the space to offer conservation 
education, youth programs and interpretive programs. By 2019, the land 
trust will complete a new natural area conservation plan that will provide 
a tool for individuals, communities and governments to make informed 
choices regarding local conservation actions. Topics such as climate change 
resilience, species-movement corridors and coastal and wetland connectivity 
will be included in the plan. Go to gblt.org to learn more.

PARTNER PROFILE
Georgian Bay Land Trust

Many people go to Georgian Bay for a feeling of wilderness. They love 
the barren rock islands, windswept pines, the sunsets and the solitude.

-  Becky Pollock, Georgian Bay Biosphere Reserve



KIDS IN THE BIOSPHERE

SUMMER 
A dragonfly larva. If you look on your dock or other places 
near water, you might find the dragonfly climbing out of its 
exoskeleton!
A monarch or a viceroy butterfly. Look for a black line 
crossing the lower part of the wing and running parallel to 
the bottom edge of the wing. If you see that line, you’ve got 
a viceroy butterfly! 
A snake skin, also called a shed.
Bats flying. For this one, you will need to have your eyes to 
the skies at dusk. Try to avoid using your camera’s flash so 
the bats are not disturbed. 
A white pine tree. There are five letters in the word “white” 
and five needles per cluster for the white pine.

SPRING
A turtle. This is their most active time of the year. They 
might be basking in the sun or trying to cross a road.
A swarm of mayflies. Many types of insect larvae are 
emerging from the water now. Mayflies are also called 
shadflies and only live as adults for one day! 
A salamander. Salamanders are breeding now in forest 
puddles from spring rain and snow melt. Slowly scan a 
vernal pool on your night hike and you might see one. 
Trout-lily flowers. These are some of the first flowers up in 
forest areas. 
American robins. Many people think of spring when 
they see these birds, but they are just one of many birds 
migrating back to their summer homes!
Fiddleheads. These are immature, coiled-up fern leaves 
that will spread out in summer.

Let’s see what nature we can find along Georgian Bay!
The coast of Georgian Bay is a place where people and nature can live in balance. We believe the more people know about 
the environment, the more willing they are to protect it. There are so many ways for you to get to know the natural side of 
Georgian Bay. After all, humans are part of nature too!

Try to draw or take a picture of each item listed below
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WINTER 
A white birch. Easy to recognize all year. The bark peels 
naturally, but if people peel it, it can kill the tree!
Holes left by a woodpecker. The larger the hole, the larger 
the bird. 
A beaver lodge. These are much easier to spot in the 
winter! The beavers are awake in there, waiting for spring. 
Animal tracks in the snow. You’ll see deer, mice, squirrels, 
weasels, rabbits and more! 
A squirrel’s summer home. It looks like a ball of dry leaves 
up in a tree and is also called a dray. 

FALL 
A mushroom. The mushroom is only a tiny part of the 
fungus. Most of a fungus is a network of hyphae (white 
strands that act like plant roots) looking for nutrients. 
Colourful leaves. The colour we see in fall is actually in 
the leaves year-round, but we don’t see it until the green 
chlorophyll fades. 
Rocks with bands of colours. Georgian Bay’s rocks were 
the base of the Grenville Mountains 1.4 billion years ago. 
A flock of migrating birds. Ducks, gulls and geese are 
known to migrate in large groups.
Goldenrod. This yellow flower is common along roadsides 
and is important for pollinating insects. 

Avenger Hunt
READY FOR MORE?  We have published another Kids in the Biosphere: Four Seasons Activity Book. Packed with hands-on 
activities to get you outside and exploring. The book invites you to conduct science experiments, take night hikes, build 
butterfly gardens, record your wildlife sightings and become a junior naturalist! Activities include spaces to sketch and write, 
crosswords and puzzles. Everyone is encouraged to send in special pictures of nature discoveries, and an online summer 
blog will share fascinating facts and allow Biosphere staff to answer your questions. Books are $10 and are for sale at the 
Biosphere office (11 James Street, Parry Sound) and at other locations. Find more great activities at gbbr.ca/kids
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heat are absorbed, increasing the overall global temperature and changing 
the climate that previous generations have known. With an increase of just 
2°C in global temperature, we now see Arctic ice and glaciers melting at 
unprecedented rates, sea levels rising and flooding coastal areas, and more 
frequent and more extreme weather events. 

Getting Hotter…Faster
Scientists around the world agree that climate change is occurring, that 
human activity is the cause and that we must act quickly if we are going to 
slow the warming of the earth. 

Unfortunately, global temperatures accelerate every decade because of 
“positive feedbacks.” For example, as global temperatures rise, polar ice 
melts, shrinking the white reflective area and expanding the dark surface 
area (of oceans, lakes and land) that absorbs the sun’s rays. Instead of a 
slow, progressive warming, it is exponential, with every decade warming 
faster than the previous one. 

Catastrophic events, such as drought, food and water shortages, disease, 
refugee crises and war, are all likely scenarios if human activities continue at 
current rates of carbon emissions. 

Action Alert!
1.  Climate change is occurring right now.
2.  Our current human activity is causing it.
3.  We must act quickly to avoid catastrophic effects.

Since the Industrial Revolution, when we began burning coal and then oil, 
people have been changing the planet’s climate. Burning fossil fuels, as well 
as clearing land for agriculture, industry and other human activities, has 
increased the carbon dioxide (CO2) in the atmosphere, raising the global 
temperature. Incredibly, CO2 levels have gone from 280 parts per million to 
400 parts per million in the last 150 years. When you add in methane and 
nitrous oxide, both of which increase the greenhouse effect, our civilization 
has raised the temperature of planet earth in just 50 years.  

Since the last ice age, or glacial period, the global climate has slowly 
warmed to create a stable, optimum environment for life on earth. The 
global temperature—and the regional weather patterns we know—have 
been regulated by a stable atmosphere and a carbon cycle that works with 
forests, oceans and the cooling Arctic and Antarctic poles. 

Our Atmosphere
Our atmosphere acts like a blanket made of water vapour and gases that 
surrounds the earth to create greenhouse conditions. Our atmosphere traps 
heat to warm the planet, grow forests, keep oceans productive and support 
agriculture—not like Mars (with an atmosphere that’s too thin to create 
a sufficient greenhouse effect) and Venus (with an atmosphere containing 
154,000 times the CO2 of earth, creating a runaway greenhouse effect and 
a climate hot enough to melt lead). 

For the past 150 years of human activity, the earth’s atmosphere has 
had to absorb more CO2 and other gases—and now we are seeing the 
effects. As these gases accumulate in the atmosphere, more sunlight and 
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Ice Cover
By looking at ice cover data for Georgian Bay, we can see a warming trend 
in our region.

The Canadian Ice Service has been recording water temperature and ice 
cover weekly since 1973. Similarly, weather stations, buoy monitoring and 
research labs combine to collect data across the Great Lakes to measure 
the impacts of climate change.

A variety of techniques are used to track changes in ice cover: lake levels 
and water-movement patterns, real-time satellite observations, maximum 
and average ice thickness and duration of ice cover. 

You may live near a water body and also notice when the ice forms in the 
fall and melts in the spring—known as “ice on/off dates.” If ice on/off is 
recorded over decades, climate trends may be seen. 

The maximum annual ice coverage for Lake Huron, 1973 to 2016 (Canadian 
Ice Service). Blue bars indicate percentage of ice cover, and the black line 
represents the linear trend for maximum ice cover over 43 years. Learn 
more at ec.gc.ca/glaces-ice 

Notice that there is considerable variation in ice cover from year to year; this 
is common for most climate-related data. Despite colder and warmer years, 
there is a clear long-term warming trend. 

High ice cover years:   1977-79, 1981-82, 1994, 1996, 2003, 2014-15
Low ice cover years:    1983, 1998-99, 2002, 2006, 2010, 2012, 2016

Water Temperature
Results from summer surface-water temperatures show a similar warming 
trend to ice. From 1980 to 2014, the average water temperature in Lake 
Huron has increased at a rate of approximately 0.9°C per decade. Although 
a rise of just 1°C every ten years in average water temperature may not 
appear significant – a rise of 10°C in Lake Huron over a century would 
change the ecosystem as we know it. Sources from the 1960s confirm this 
rate of warming for Lake Huron, and show an even faster rate for some of 
the shallower Great Lakes.

Severn Sound Is Warming Up 
Severn Sound Environmental Association has reviewed its climate change 
indicators: water and air temperature, timing of ice on/off, stream thermal 
stability, rainfall amount and intensity, and stream flow. Some indicators 
have been measured for over 100 years. Here’s what they found:

•	 6 of the warmest water temperatures have been in the last 7 years!

•	 Air temperature is up an average of 1.9°C since 1974 (Midland station)

•	 Fall surface water has risen by an average of 4.1°C since 1970

•	 We need more research: how do warmer waters affect species? 

Climate Change Impacts 
Climate plays a vital role in Georgian Bay’s environment and ecosystems. 
Global temperatures, regional climate and local weather affect the physical 
and biological condition of our region and determine which species can live 
here and how we may need to adapt to changing conditions.

Ice cover and water temperatures are not the only things affected by climate 
change. There are many other impacts that can be seen, from those on land 
and water to those in our communities and around the world. The habitats 
we know—wetlands, forests, rivers—and the systems we depend on, such 
as food, water and infrastructure, are all vulnerable to climate change. It is 
important that we understand these threats and start to adapt and build 
resilience for a future of global warming. 

In 2017, Quebec and eastern Ontario were hit by spring storms, at one point 
receiving a record 155 millimetres of rain in 24 hours. The floods caused 
an estimated $226 million of insured damage, with an unknown amount 
of additional damage to homeowners and government infrastructure. Due 
to climate change, weather events like these are becoming more frequent 
and more severe. 

Protecting large, connected habitats and natural areas will buffer some of 
the effects of extreme weather and assist species migration as the planet 
warms. Conserving ecosystems will help protect biodiversity. 

Human innovation, technology and simpler living will reduce our greenhouse 
gas emissions while governments implement good policies and incentives 
for industry to invest in slowing climate change for future generations. We 
have to act now as citizens, communities, businesses and governments. 

Georgian Bay, too, is warming; the Bay’s food web is collapsing; and pests 
and invasive species are on the rise. With each passing decade, we make 
the ecosystems upon which we depend more vulnerable. Isn’t it time we 
stopped putting so much carbon into our own atmosphere? 

Buoy Numbers
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Citizens are encouraged to learn about ways to make their homes and 
properties more resilient to the potential impacts of climate change, such 
as severe weather, flooding and drought. This also means ensuring that 
properties are protected by the right insurance. 

Shoreline properties can be particularly susceptible to changing water levels 
and storms, and shoreline owners are encouraged to maintain a natural 
shoreline with native plants and shrubs, which are better able to withstand 
wave action over the long term. 

Climate Models 
The most powerful computers on earth are used to run climate models. 
Scientists use these models to understand how earth’s climate works and 
to make predictions about how it might change in the future.

Climate models have helped reconstruct climates of the distant and recent 
past, providing important information, such as the causes of the last ice 
age. The proven ability of climate models to describe earth’s past and 
present climates gives us confidence that they can simulate the planet’s 
future climate, too.

There are many research centres and thousands of climate scientists 
creating and fine-tuning computerized climate models worldwide. For 
example, England’s Met Office Hadley Centre for Climate Science and 
Services is one of the world’s leading climate research institutions. It 
has over 200 staff dedicated to climate research and uses clusters of 
supercomputers to create some of the most effective climate models 
in the world. Here in Canada, the federal Canadian Centre for Climate 
Modelling and Analysis  has been creating excellent climate models since 
the early 1980s.

Climate scientists at institutions like the Hadley Centre and the Canadian 
Centre for Climate Modelling and Analysis combine scientific research 
and advanced computing to predict what the climate will look like in the 
decades to come. - Excerpted from climateatlas.ca 

Climate Change Challenge
We can help solve this global problem from getting worse. There are many 
ways we can each reduce our carbon footprint, saving energy and money, 
and reducing impacts on future generations.

How many do you do?     ( check all that apply )

Be energy efficient at home and work. Update old appliances and 
set your water heater on a timer; seal and insulate your building.

Choose green power. Switch your energy source to renewable 
energy, if possible. Speak with local experts about the options.

Use less hot water. Take shorter showers. Use the dishwasher and 
washing machine only when you have full loads; wash clothes in cold water.

Transportation options. Avoid air travel. Walk, cycle, carpool or take 
public transit when you can. Purchase a smaller, fuel-efficient or hybrid/
electric vehicle.

Eat locally. Buy locally grown food, as it does not have to travel as far. 
Eat less meat (as crops for livestock take a lot of energy to grow and 
process).

Reduce your waste. Buy less, simplify. Avoid single-use products and 
over-packaging. Reuse things before recycling. Repair items whenever 
you can. Compost kitchen scraps for garden soil. Garbage buried in 
landfills produces methane, a potent greenhouse gas.

Get involved and informed. Talk about climate change with others, 
share your personal actions to influence others, and voice your concerns 
to those in power.

Check Out the Climate Atlas 
The Climate Atlas of Canada (www.climateatlas.ca) is an interactive tool that 
citizens, researchers, businesses and community and political leaders can 
use to learn about climate change in Canada. Launched in April 2018, it 
combines climate science, mapping, videography and storytelling to bring 
the global issue of climate change closer to home. It is also designed to 
inspire local, regional and national action and solutions. 
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Our Future
The climate atlas shows data for each community in Canada. It uses 
recorded data from 1976 to 2005 and takes current trends and extends 
them into the future to create a scenario of temperature, precipitation, frost 
dates and more for a specific place. This is powerful data combined from 
hundreds of sources to project likely areas of drought, heat waves and other 
potential climate impacts in Canada. 

For example, the atlas reports on the average number of “icing days” each 
year, on which the air temperature does not go above freezing (0°C). Parry 
Sound had an average of 76.5 icing days per year from 1976 to 2005. 

Assuming that carbon emissions continue at current rates, a likely scenario 
for the immediate future (2021 to 2050) is that Parry Sound only has 55.8 
icing days each year, on average, and fewer than 40 icing days after the 
year 2050. 

Warmer winters have implications for ecosystems, winter hibernation of 
species, ice travel and safety, winter tourism and recreation. Without the 
protection of ice cover, for example, whitefish eggs can be harmed by wave 
action. Earlier thaws may lead to earlier algal blooms and more algae growth 
overall. Fewer days of very cold temperatures can also result in a lack of 
natural control for certain pests and insects, resulting in more frequent and 
severe outbreaks of conditions such as Lyme disease and West Nile virus.

The climate atlas also shows the average number of very hot days for 
Parry Sound increasing from only about two per year from 1976 to 2005 to 

over 10 per year in the next few decades. More frequent heat waves have 
implications for human health, particularly for children and seniors.

In addition, the climate atlas also suggests that summers could be very 
hot, on average, causing droughts, groundwater shortages, crop failure and 
increased food costs. Drought can leave forests vulnerable to pest outbreaks 
and increase the risk of forest fires. 

The Muskoka Watershed Council created a unique report using the best 
available science to help predict the future climate of the Muskoka region. 
It examines the likely impacts of a mid-century climate on our lakes and 
waterways, forests, community infrastructure and way of life. These include 
precipitation and drought patterns, record-high summer temperatures, 
extreme weather events, water quality and stormwater management and 
other infrastructure-related issues. The report calls for prompt action by 
provincial agencies, district and municipal governments, local businesses, 
community groups and individual citizens.

While there will be a number of negative impacts on our environment and 
in our lives, we have sufficient scientific understanding of the causes and 
processes involved, plus the necessary skills to plan for, and implement, 
adaptive responses that will help us minimize and manage these impacts. With 
community-wide commitment to planning and timely action, we should be 
able to adapt effectively. Climate change is here, and we must act to manage 
the impacts responsibly. Go to muskokawatershed.org to learn more.

PARTNER PROFILE
Muskoka Watershed Council
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The Georgian Bay Association is an umbrella group of 20 cottage associations, 
representing over 4,000 families along the eastern and northern shores of 
Georgian Bay. Formed in 1916, our mandate to act as stewards of the fragile 
and finite water and land resources of the Bay has not changed over almost 
100 years. Many association members are actively involved in water quality 
monitoring, reporting species at risk and environmental education. Learn 
more at: georgianbay.ca

Aanii, Boozhoo, Kina Weya:

Since time immemorial the Anishinaabe people of Wasauksing 
have utilized Georgian Bay, along with its many associated 
waterways.  These waterways served as the highway for trade, 
and travel between the families of the area at the time. 
 
The area spanning from Port Carling to the shores of Sandy 
Island down to the Moon River on Georgian Bay, would be 
accessed for different activities throughout the year. These 
activities would include agricultural work and the gathering 
of berries, fish, wild game, medicines, and trade.  When 
different areas of land were accessed or resources were 
gathered, thanks and gratitude would be shown with 
traditional ceremonies. 

The living connection between the people, the land, the air, 
and the water was respected and treated with the utmost 
importance. With proper respect, the abundance of resources 
would be sufficient to provide well into the future. The view of 
the Anishinaabe people is the same to this day.
 
The vast history of our people in the area shows Georgian Bay’s 
importance to our communities and to our culture. It is with 
this knowledge that we must stay respectful, educated, and 
maintain the health of our water and the creatures therein.

Miigwetch,
Chief Warren Tabobondung

PARTNER PROFILE
Georgian Bay Association

PARTNER PROFILE
Wasauksing First Nation

SUPPORT US TODAY! TODAY!
You can help to continue the work of State of the Bay and all our partners.
Your contribution will go toward science, research and education. 
Go to gbbr.ca to make a charitable donation or to become a member of the 
Georgian Bay Biosphere.
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