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Climate Change
What it means to
YOUR Environment

MISSION
“To protect, enhance and restore the natural 
ecosystem and aquatic environment of the 
Georgian Bay area through funding and 
conducting accredited research into water levels, 
water quality and aquatic ecosystems to add to 
the public knowledge and to educate the public 
on issues of environmental protection, 
conservation, safety and preservation of the 
water and natural features in the Georgian Bay 
area of Ontario to increase public appreciation for 
these systems and their environment.”

WATER Rights

“Water is a common heritage and 
a fundamental human right 
essential to life. It is a shared 
inherited resource to be 
preserved, protected and made 
accessible to all, today and in the 
future.”
Georgian Bay Forever – Mission, Vision, Values and Guiding Principles

The UN declares that access to clean water and sanitation is a fundamental 
human right – July 28, 2010.

Late Breaking News
Wednesday July 28, 2010

“Phytoplankton is declining an average of 1% 
each year, and the northern hemisphere has lost 
roughly 40 per cent since 1950.”

- Daniel Boyce, Dalhousie University, Nature.

affects the entire food chain
linked to rising surface temperatures in the 
ocean
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Climate Change Impacts
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Impacts of water level on coastal Impacts of water level on coastal 
wetland habitatwetland habitat
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•• Georgian Bay coastal wetlandsGeorgian Bay coastal wetlands
•• Water level impacts on wetlandsWater level impacts on wetlands

•• Wetland strandingWetland stranding
•• Habitat alterationHabitat alteration
•• Fish community changesFish community changes
•• Fish movementFish movement

OutlineOutline

Coastal Wetlands
• 176 Wetlands
• 268 ha 

Eastern Georgian 
Bay
• 5057 ha 
• 3175 Wetlands

McMaster Coastal Wetland Inventory (MCWI)

Wetland
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Water LevelsWater Levels

•• Low water levels and lack of water level Low water levels and lack of water level 
variation may negatively impact wetlands by:variation may negatively impact wetlands by:

–– Removing the connection of coastal wetlands to Removing the connection of coastal wetlands to 
Georgian Bay (stranding)Georgian Bay (stranding)

–– Altering vegetation structure or composition in Altering vegetation structure or composition in 
wetlands (fish habitat loss)wetlands (fish habitat loss)

Threat Threat –– Water LevelWater Level

•• Determine the number of wetlands that may Determine the number of wetlands that may 
become strandedbecome stranded

•• Assess changes in aquatic vegetation Assess changes in aquatic vegetation 
coverage and fish community composition in coverage and fish community composition in 
response to low water levelsresponse to low water levels

•• Discover interDiscover inter--wetland distance suitable for wetland distance suitable for 
fish movement among wetlandsfish movement among wetlands

GoalsGoals Wetland StrandingWetland Stranding
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Wetland StrandingWetland Stranding Wetland StrandingWetland Stranding

• Preliminary Results 
• Since 2002

•• ~10% are stranded~10% are stranded
•• ~15% have been significantly altered~15% have been significantly altered

• Will predict number of wetlands stranded 
under future water level scenarios



Water Levels Water Levels –– Musky SurveysMusky Surveys

2002

1981
1987

2007

Year images were acquired 

Year fish surveys were conducted
1987 Aerial Photo

2002 IKONOS Imag

For 5 sites, estimates of lost habitat ranged from 39% to 81%For 5 sites, estimates of lost habitat ranged from 39% to 81%



• From 1987 to 2007 low water levels 
significantly altered availability of habitat and 
consequently the composition of the fish 
community

•• From 1987 to 2007 low water levels From 1987 to 2007 low water levels 
significantly altered availability of habitat and significantly altered availability of habitat and 
consequently the composition of the fish consequently the composition of the fish 
communitycommunity

Summary of FindingsSummary of FindingsSummarySummary
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Vegetation ChangesVegetation Changes

Predictions and MethodsPredictions and MethodsPredictions and Methods

Predictions:Predictions:
•• significant increase in high marsh area and % significant increase in high marsh area and % 

area between 2002 and 2008area between 2002 and 2008
•• no change in low marsh areano change in low marsh area

Methods:Methods:
•• all coastal marshes delineated in 2 IKONOS all coastal marshes delineated in 2 IKONOS 

images with both 2002 and 2008 acquisitionsimages with both 2002 and 2008 acquisitions
•• marshes classified as either protected or fringingmarshes classified as either protected or fringing

Vegetation Classes for MappingVegetation Classes for Mapping

MeadowMeadow

High-density floating Low-density floating

WaterWater RockRock

EmergentEmergent

2002 2008

Change in Areal CoverageChange in Areal Coverage

Emergent     █
HD Floating █
Open Water █
LD Floating █
Meadow █
Rock █

* prob. >|t| = <0.0001; N = 84
+2312.6 m2Areal Coverage Change:-1181.5 m2-2995.4 m2+2020.9 m2

2003 – 5 Sites
2004 – 5 Sites
2005 – 8 Sites

2009 – 15 Sites

Sampling
Sites



N = 6 N = 8 N = 8 N = 15

Fish Species RichnessFish Species Richness

A
A

B

C

Paired t-test
Prob> t =<0.0001
Mean diff. = -5.6

Prob > t = 0.0007
Prob > t = 0.0004

Blackchin shiner*
Tadpole Madtom**
All Cyprinidae***

Prob > t = *0.0007,**0.02 ,***0.0314

• Decreased habitat availability and less 
complex habitat has resulted in a loss of 
species, wetland communities are increasingly 
homogeneous

• Decreased habitat availability and less 
complex habitat has resulted in a loss of 
species, wetland communities are increasingly 
homogeneous

SummarySummary

•• Where have the other species gone?Where have the other species gone?

• Decreased habitat availability and less 
complex habitat has resulted in a loss of 
species, wetland communities are increasingly 
homogeneous

• Decreased habitat availability and less 
complex habitat has resulted in a loss of 
species, wetland communities are increasingly 
homogeneous

• 750 m distance 
and/or biological 
reason recommended 
by OWES

• How far will 
species actually 
move to find more 
suitable habitat?

Wetland Wetland 
ComplexingComplexing

Tadenac Bay Fish MovementTadenac Bay Fish Movement



Tadenac Bay Fish MovementTadenac Bay Fish Movement

Bluntnose 234 (4)

Pike 11 (0)

Largemouth Bass 154 (3)

Pumpkinseed 2789 (52)

Tadenac Bay Fish MovementTadenac Bay Fish Movement

• Climate-change driven low water levels;

• Strand coastal wetlands

• Alter aquatic habitat

• Change the composition of coastal fish 
communities

•• ClimateClimate--change driven low water levels;change driven low water levels;

•• Strand coastal wetlandsStrand coastal wetlands

•• Alter aquatic habitatAlter aquatic habitat

•• Change the composition of coastal fish Change the composition of coastal fish 
communitiescommunities

ConclusionsConclusions
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Questions?Questions?

DAVID SWEETNAM
Executive-Director
(905) 880 4945 x1
ExecutiveDirector@georgianbayforever.org


