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Nottawasaga Bay  
Shoreline Biodiversity 

 
• Collingwood and Wasaga Beach 

Shoreline Biodiversity Study 
 

• Wasaga Beach Shoreline Investigation 
 
• Delphi Point Shoreline Management 

Plan 



Lake Simcoe/South – Eastern Georgian Bay Clean Up Fund 
Collingwood Shoreline Biodiversity 



PROJECT SCOPE 
• Conduct Late Summer Inventories for rare plant species in identified coastal 

wetlands along Collingwood shoreline 
• Complete mapping of vegetation communities using Ecological Land Classification 

(ELC) 
• Identify Marsh Monitoring stations for future surveys 
• Identify threats to biodiversity and coastal wetlands (i.e. existing and future 

development, invasive species, climate change) 
• Provide recommendations to assist with maintaining or improving biodiversity in 

these coastal wetlands 
 



Collingwood Shoreline Biodiversity 

http://www.miseagrant.umich.edu/lessons/files/2013/05/wetland-coastal-marsh-OUTLINED.jpg 

What is a coastal wetland? 
• Lacustrine wetlands influenced by the 

Great Lakes water regimes 
• Interface between aquatic lake and upland 

habitat 
• Factors that influence coastal wetlands 

include: 
• The aquatic environment.  
• Shoreline configuration. 
• Water level fluctuations.  
• Bedrock geology. 
• Climate. 
• Human land use. 

• Experience greater exposure to wave 
and wind action. 

• Results in unique wetland 
communities and wildlife habitat 



Globally rare Great Lakes coastal marsh 
communities are present along this 
shoreline.  

This project focused on the central and 
eastern shoreline where there was less 
information and more historic 
development. 



Coastal Wetland Study 
Sites: 

• Chicken and Hen Island 
• Harborview Marsh 
• Sunset Point 
• Huronia Pathway  
• Wellington Street Marsh 

 



 MAM4-1:  Graminoid Coastal Meadow Marsh Type 

 MAM4-2: Shrubby Cinquefoil Coastal Meadow Type 

 MAS3-1:  Cattail Organic Shallow Marsh Type 

 MAS3-2:  Bulrush Organic Shallow Marsh Type 

Sunset Point Wetland 



 MAM4-2:  Shrubby Cinquefoil Coastal Meadow Marsh Type 

 MAS3-1:  Cattail Organic Shallow Marsh Type (and Phragmites) 

 MAS3-2:  Bulrush Organic Shallow Marsh Type 

 SAM1:  Mixed Shallow Aquatic Ecosite (SAM1-5 and SAME1-1 elements) 

 SWT:  Thicket Swamp (SWT3-2, SWT3-1 and SWT3-5) 

 SWT3-2:  Willow Organic Thicket Swamp Type 

Chicken and Hen Island 



Harbourview 
 MAM3-2:  Reed-Canary Grass Organic Meadow Marsh Type 

 MAM3-4:  Fowl Manna Grass Organic Meadow Marsh Type 

 MAS3-1:  Cattail Organic Shallow Marsh Type 

 MAS3-3:  Narrow-Leaved Sedge Organic Shallow Marsh Type 

 SWD3-4:  Manitoba Maple Mineral Deciduous Swamp Type  

 SWD4-1:  Willow Mineral Deciduous Swamp Type 



Wellington Street 

 MAS3-1:  Cattail Organic Shallow Marsh Type 

 SWT3-2:  Willow Organic Thicket Swamp Type  



Wildlife Habitat 
 

Monarch (special 
concern) 

Waterfowl Staging Areas 

Lysimachia quadriflora 
(Prairie Loosestrife) 

Reptile Habitat (Midland Painted 
Turtle) 

Spiranthes cernua  
(Nodding Ladies'-tresses) 

Plant Communities and  
Significant Species 



Threats 
 

Development  

Clearing, Habitat 
Alteration and 
Dumping 

Invasive 
Species 

Phragmites australis Cynanchum 
rossicum 

Dredging  



Shoreline hardening, 
changing water 
levels, and land 
use/urban 
development impact 
the natural features 
and processes that 
normally contribute 
to high levels of 
biodiversity in the 
nearshore area.  

No room for vegetation communities to migrate with changing water levels. 



Recommendations 
 

http://cbf.typepad.com/bay_daily/ 

Invasive Species Removal 

Long Term Monitoring Habitat Restoration and Protection 

• Develop better criteria for shoreline development 
adjacent to coastal wetlands allowing for migration of 
vegetation communities with changing water levels. 

• Invasive species removal. 
• Where feasible and opportunity arises, habitat 

restoration. 



Wasaga Shoreline Biodiversity Study 



Coastal Freshwater Beach: 

 an expanse of sand, 
pebbles or cobble along a 
lakeshore  
 the part of the shore of a 

large river or lake, washed 
by the waves.  
 the area adjacent to a 

lakeshore 
 composed of beach face, 

berm and backbeach 
 



Coastal Sand Dune: 

 an aeolian (wind-blown) 
accumulation of loose sand at the 
top of a beach, above the usual 
maximum reach of the waves,  

 acts as an obstacle to the wind  

 also is subject to deformation by 
the wind  

 generally covered in a variety of 
vegetation types, with the 
predominant species being 
Marram Grass. 

 



Functions 

 Recreational benefits 
 
Water Filtration 

 
 Coastal Defence 

 
Habitat for rare species 

 



Rare Species and Habitats 

Eastern Hog-nosed Snake 

Hill’s Thistle 
 

Piping Plover 

Monarch 



Rare and Uncommon Species 



Rare and Uncommon Habitats 



Refuge for Pollinators 



Management Challenges 

Clashing 
Interests 



Management Challenges 

Competing land uses 



Management Challenges 

Invasives 



Part of the ‘Mapping of Dynamic Beach, Flood 
Hazard Limit, Nearshore Bathymetry and Biodiversity 
for the Wasaga Beach and Collingwood Shoreline’ 
project under the Lake Simcoe/South-Eastern 
Georgian Bay Clean-Up Fund (LSSGBCUF).  

Orthoimagery interpretation revealed significant 
changes in the extent of shoreline area along Wasaga 
Beach from 1984 to 2015.  



The Study  
 

Review Aerial Photographs for alterations in beach extent and vegetation cover 
 
 
 



Ecological Changes 
 
Fairly significant vegetation of native dune and marsh species has 
occurred on the peninsula, forming the western bank of the Nottawasaga 
River in the period of study.  
 
Ontario Parks manages this area as a natural area with limited access.  
 
The increasing extent of vegetated areas in the nearshore zone has 
resulted in an overall reduction in the shoreline beach area with the 
highest level of vegetation existing in 2015.  



Water Level Changes 

Although water levels have naturally fluctuated in the Great Lakes over the 
past centuries, there has been a recent trend of lower water levels, which is 
projected by climate change models to be the prevailing pattern into the 
future.  

Low water levels impact the dynamics of waves and currents, in addition to 
altering the transport of sediment.  

The Great Lakes Environmental Research Laboratory (2017) data indicates that 
2007 was one of the lowest recorded water levels in the Michigan-Huron basin 
with all monthly averages well below the historical average. Conversely, 1984, 
1994 and 2015 levels were above the historical average for every month. This is 
reflected in the location of the waterline as well as the amount of beach above 
water.  Water levels continue to be high at this time. 

Due to the shallow nature of the beach, small changes in water level can 
produce large differences in area above water. 



Anthopogenic Impacts 

Although Wasaga Beach remains an area of the Great Lakes shoreline that has 
not been substantially hardened, breakwalls and hardened shoreline as well as 
channel reinforcement  along the course of the Nottawasaga River mouth is 
present intermittently along the shoreline.  

Urbanization and development in the nearshore area has impacted the 
shoreline, in the form of vegetative community changes and dredging for 
recreational watercraft. Dredging of recreational boating areas and alterations 
to public and private beach yards interferes with the natural dynamics of the 
shoreline.  

The area of shorelines that have been most affected have been the western 
and eastern shores outside the Ontario Parks system. Beaches within the 
Ontario Parks system appear to be the most stable within Wasaga Beach. NVCA 
Staff experience suggests that the highest ecological impacts in the shoreline 
region have been centred on foredune removal and hardening through 
development. 



174.5

175

175.5

176

176.5

177

177.5

Michigan-Huron Basin Water Levels 

1984 1994 2007 2015 Average Level (1918-)

Beach extent does not correspond directly to water levels.  In fact, the lowest water level corresponds to a 
smaller beach area and the highest beach area is associated with above average water levels.  Other 
factors control beach area – re-vegetation and development were major factors. 
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Despite lower water levels in 2007 there was a significantly lower amount of beach area. 





Management objectives for species at risk alter 
the shoreline environment – in this case, 
providing for increased vegetation cover. 
 
In some cases this creates conflict with other 
uses – e.g. recreational uses. 
 
This is also impacted by water level changes – 
the beach that provides this type of habitat 
shrinks with higher water levels due to the 
developed shoreline creating a hard edge past 
which natural processes that would allow for 
migration of features and functions are stopped.  
The friction between uses increases as the non-
developed shoreline is reduced. 



Wasaga Beach is a dynamic costal system which is 
impacted by water level fluctuations.  

However, shoreline development and vegetative 
processes appear to be the major driver of change.  

Development patterns have had impacts on both the 
shorelines areas in the form of small scale shoreline 
hardening and development and associated shoreline 
vegetation clearing which produce both direct and 
indirect vegetative alterations.   Loss of vegetation cover 
also contributes to increased shoreline erosion. 























Original planning decisions did not account for an adequate public shoreline management area.  Fluctuating water levels 
And their ecological implications as well as waterfront access implications not accounted for. 











Main lessons common to the studies: 
 
• Water levels have an impact on shoreline vegetation 

as part of natural processes – however shoreline 
hardening and development reduce the ability of the 
vegetation communities to migrate and adapt. 
 

• Water levels are a factor in shoreline biodiversity, but 
their impact is complicated by associated changes on 
the landscape which can have a greater influence. 
 

• Development decisions have not adequately 
addressed maintenance of biodiversity in a dynamic 
shoreline environment.  They similarly have not 
addressed recreational utilization of the shoreline. 
 mwynia@skeltonbrumwell.ca 

THANK YOU 
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