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WHAT IS A COASTAL ACTION PLAN? 
 

Lake Huron’s southeastern coastal corridor between 

Sarnia and Tobermory has an overlay of unique and rare 

coastal ecosystems existing among vibrant, culturally rich 

coastal communities, thriving along the same stretch of 

coast. The southeastern shores are home to thousands of 

permanent and seasonal residents and hundreds of 

thousands of seasonal visitors. Ecologically, sand beaches 

and dunes, bluffs, gullies, river mouths, nearshore waters, 

wetlands, alvars, islands, and woodlands are coastal 

ecosystems providing valuable ecosystem services and 

supporting rare species in the coastal corridor. As coastal 

communities grow and change, focus is needed on 

maintaining ecosystem function, wildlife populations, 

adapting to climate change and maintaining water quality. 

This will require environmental restoration, protection, and 

enhancement to ensure the vitality of these ecosystems, 

and the surrounding communities. Significant regional 

threats to Lake Huron’s biodiversity and water quality, 

including pollution, shoreline development and alteration, 

invasive species, and climate change create risks to the 

health of coastal ecosystems. 

The Coastal Action Plan for the Southeastern Shoreline of 

Lake Huron (CAP) is a living document, creating a unified 

vision for conservation and stewardship efforts for the 

shoreline between Sarnia and Tobermory. This action plan 

encourages collaboration to address common issues and  

 

set goals for environmental sustainability and resiliency 

between grass-roots, local, and regional stakeholders. 

Striking the balance between community and the 

environment is where sustainability and resiliency will be 

found, in order to continue to allow stable economies and 

vibrant ecosystems that thrive collaboratively. Balancing 

our needs for healthy ecosystems with the wants of 

development is acknowledged by creating realistic, and 

achievable recommendations that marry coastal 

communities to the ecosystems around them.  

 

WHY DO WE NEED TO PLAN? 
Proactive management and having foresight to prepare for 

coastal changes will require the implementation of best 

management practices as infrastructure improvement 

projects and storm event repairs occur. The Coastal Action 

Plan seeks to recommend proactive measures coastal 

communities should take to increase their resiliency and 

prepare for a changing climate, increased development 

and visitation, and new land use and recreation types. With 

municipalities and conservation authorities experiencing 

budget cuts, and the majority of the southeastern shores 

being owned by private land owners, we have begun to rely 

on grass-roots groups and individual land owners to be eco- 



5 

 

 

 

aware land stewards who can protect rare coastal 

ecosystems while also maintaining their livelihoods and 

local economy. Planning and making short, medium, and 

long-term action plans will allow for a coordinated, 

collaborative method to approaching effective and efficient 

coastal land management. From removing hardened 

shoreline structures on private property, to embarking on 

reforestation projects; collaboration, communication, and 

proactive planning are the tools that will allow us to 

become resilient and sustainable, together. 

 

COASTAL COMMUNITIES 
Land management in coastal environments is challenging 

and complex due to nature’s inability to adhere to political 

boundaries. Lake Huron’s coastal corridor is a patchwork 

of political boundaries and jurisdictions. There are many 

types of land managers in the coastal corridor, ranging 

from individual landowners to the federal government. 

Local governance within the coastal corridor includes four 

First Nations and Métis communities, five conservation 

authorities (Grey Sauble, Saugeen, Maitland, Ausable 

Bayfield, St. Clair Region); three Counties (Bruce, Huron, 

Lambton); and thirteen Municipalities. Only one major city 

exists in the coastal corridor (Sarnia), while many towns 

pepper the shoreline (e.g. Goderich, Bayfield, 

Grand Bend, Kincardine, Port Elgin, Southampton, 

Tobermory and Sauble Beach). These coastal 

communities are the heartbeat of the shoreline 

with rich cultures all stemming from their 

interaction with coastal environments. 

Individuals, businesses, and organizations in 

coastal communities have different values shaping 

their actions towards Lake Huron’s coast. Our 

values influence decisions on environmental 

issues through our general beliefs and 

understanding, altering our ability to quantify the 

risk to the environment and actions needed to 

reduce threats to ecosystems (Dietz et al., 2005). 

Values reflect culture, society, and knowledge 

base, and can be influenced in the short or long-

term through reflection or new understanding 

(Dietz et al., 2005). A goal of the CAP is to increase 

understanding and value for the many ecological 

services provided by coastal ecosystems in order to 

increase their perceived value, and protection of 

natural ecosystems across the southeastern 

shores. Generally speaking, we protect what we 

love, and we love what we understand, and we 

understand by interacting with nature. Therefore, if 

we learn why we should love nature, we are more 

inclined to protect and value it. 

Many of the communities across the southeastern 

shores have become established in concert with the nature 

which surrounds them, including the river mouths, the 

forests, the geology, and the vistas. Ensuring ecosystems 

and characteristics remain healthy and functional will 

ensure the longevity of the economy and attraction to these 

coastal communities. For example, a community who relies 

on their beaches to sustain their economy 

will require the beach to remain functional 

and healthy to ensure tourists will continue 

to visit, thereby sustaining the local 

economy. Healthy coastal ecosystems will 

improve the health and resiliency of the 

coastal communities which share the 

shoreline.  

 

THE SOUTHEASTERN 

SHORES: The Ribbon of 

Life 
The southeastern shores, between Sarnia 

and Tobermory is 946 kilometres long, 

including islands. Ten ecosystem types 

exist in the coastal corridor including; sand 

beaches and dunes, bluffs, gullies, cobble 

beaches, wetlands, woodlands, river 

mouths, islands, nearshore, alvars and 
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bedrock. Along with the nine terrestrial ecosystems, the 

CAP includes nearshore waters abutting the shoreline 

spanning offshore to a water depth of 6 metres. The area 

of shallow nearshore waters is at the highest risk for 

contamination and manipulation due to actions occurring 

onshore. 

Coastal ecosystems provide ‘ecosystem services’ also 

known as environmental benefits, including climate 

mitigation, water purification, and habitat for plant and 

animal species. The narrow coastal corridor of specialized 

ecosystems includes some of the rarest habitat types in the 

world and is an important migratory corridor for birds, fish, 

butterflies, reptiles, and amphibians. Coastal habitats like 

wetlands purify lake water and water flowing off the land, 

and are habitat for rare plants and animals. Other coastal 

ecosystems including sand beaches and dunes attract 

significant tourism numbers annually and have become 

renowned for the “west coast lifestyle” of residents. For 

example, the beach and dunes at Pinery Provincial Park 

alone experiences 600,000 visitors annually. Managing 

these coastal ecosystems to sustain this level of popularity 

while keeping ecosystems healthy is the delicate balance 

of management needed in the coastal corridor. 

What does a healthy shoreline 

look like? 
The definition of a ‘healthy’ shoreline depends on the 

ecosystem type, but is broadly defined using four factors. 

Whether a single property or an entire stretch of shoreline, 

these four factors determine the state and health of that 

ecosystem. A healthy shoreline indicates whether it’s 

resilient to natural and human induced stressors.  

Presence and health of vegetation: Depending on the 

ecosystem, different forms of vegetation presence are 

appropriate. On sand beaches and dunes, a shoreline 

covered in Marram Grass, St. John’s Wort, Milkweed, 

Common Juniper, and Oak Trees is healthy. Whereas in 

coastal forests, common vegetation includes White Cedar, 

Maple species, Red Osier Dogwood, and Bunchberry. 

Although very different species occur in these examples, 

determining ‘health’ is relative through the diversity of 

species present, the density of vegetation, whether species 

are native, non-native, or invasive, and whether these 

species are being negatively impacted by natural or 

anthropogenic influences such as invasive species. 

Presence of detritus: ‘Detritus’ includes driftwood, wrack 

(washed-up dead vegetation), fallen trees and limbs, and 

leaf litter. As detritus decomposes, it contributes nutrients 

and organic matter to the ecosystem, creating important 

breeding habitat and camouflaging opportunity for feeding 

birds, insects, and reptiles. Detritus provides habitat for 

small mammals (e.g. rabbits and mice) and small birds to 

seek shelter from predators (e.g. hawks and vultures) when 

approaching the shore for food or water. Whether washed 

up from the lake or fallen from nearby trees, detritus should 

be left in place. Some storms bring up massive quantities 

of detritus from the lake, covering entire beaches. In these 

cases, mass quantities of detritus can be thinned out and 

some removed to allow for recreation on the shoreline. 

Social stigma around detritus needs to change to view it as 

natural and important for coastal health; changing 

perceptions of what a ‘healthy’ shoreline looks like. 

Unimpeded coastal processes: Coastal ecosystems rely 

on natural processes to function resiliently. For example, 

bluff and gully environments need to erode to supply 

sediment to sand beaches and dunes down drift. If rates of 

bluff erosion are altered, associated habitats are affected. 

Most natural process interference in the coastal corridor is 

caused by human intervention. Built structures and 

hardened shorelines (e.g. sea walls and groynes) 

negatively impact this sediment conveyence process that 
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shapes the coast and creates healthy beaches. If the 

shoreline suffers from inappropriate structures and 

management techniques, ecological integrity will decrease 

and a domino effect will occur, decreasing wildlife diversity, 

resiliency to extreme weather events, and aesthetic value 

of these areas. Coastal processes include nearshore 

sediment transport; lake level changes inundating and 

drying shoreline ecosystems (e.g. coastal wetlands); as well 

as potential changes to these processes by climate change 

(Haras et al., 2008). 

Presence of wildlife: Wildlife presence indicates whether 

the habitat is providing all the amenities needed for 

feeding, breeding, and nesting. The expression, ‘the canary 

in a coal mine’, metaphorically describes the presence of 

sensitive indicator species to determine if the ecosystem is 

functioning properly. For most coastal environments, 

species at risk presence and whether the ecosystem is part 

of their ‘critical habitat’ can indicate if the ecosystem is 

healthy and accommodating populations of diverse 

species. Diverse species compositions are important to 

ensure a functional food web. If one of these categories 

vastly outnumber the others it can indicate a gap in the 

ecosystem’s amenities. For example, if there is a sudden 

decrease in a member of the food chain, land and resource 

managers can back-track and attribute the loss of that 

species to an influence caused naturally or by humans. 

 

RECOMMENDATIONS: 

1. Keep shorelines vegetated. Replanting native trees, 

dune grass, shrubs, and flowers will help ecosystems to 

function and grow, and will provide you with services 

such as flood protection during high lake levels, and 

home energy savings for heating and cooling. 

2. Change the perception of a ‘clean’ beach. We have 

been ‘programmed’ to think of a groomed beach with 

zero organic matter as clean and healthy, but this is not 

accurate. Acknowledging that our shoreline’s beaches 

have organic matter and embracing this diversity will 

help keep coastal plants and animals healthy. 

3. Recognize coastal processes. Coastal processes like 

bluff erosion, coastal wetland growth and decrease, 

and lake level rise and fall are normal and important. 

Understanding these and letting them occur will not 

only protect that environment but many others linked 

across the coast. 

4. Help wildlife by protecting and rebuilding habitat. 

Unique flora and fauna using the coast are rare or 

endangered, and are impacted by even the smallest 

alteration to their habitat. Helping them flourish by 

being aware of the species that use the shore and 

altering our actions during certain times of year or in 

certain areas can help these species flourish. 



8 

 

COASTAL ECOSYSTEMS 
 

Ten ecosystems shape the 946 kilometres of southeastern 

shoreline. Aside from the rich cultural heritage and 

recreational uses of the coast, the ecosystems that exist 

along the southeastern shores include some of the rarest 

habitats in the world. Coastal ecosystem composition 

varies from north (Tobermory) to the south (Sarnia). This 

diversity creates complexity in the management and 

protection of ecosystems’ regions. 

Ecosystems in the coastal corridor include:  

- Alvars and bedrock 

- Bluffs 

- Cobble beaches 

- Gullies 

- Islands 

- Nearshore waters 

- River mouths 

- Sand beaches and dunes 

- Wetlands 

- Woodlands 

There is inherent value in all coastal ecosystems, whether 

fragile, rare, common, or popular. Coastal ecosystems are 

often unknown or misunderstood by residents and visitors 

to the coast. Coastal communities often underestimate the 

importance of the ecosystem services providing benefits to 

our communities. This contributes to the mismanagement 

of these resources. Creating a coast of eco-conscious 

citizens, aware of the benefits provided by coastal 

ecosystems will enable protection of these finite resources. 

Using research from across Lake Huron’s southeastern 

shores, scientists are seeing common threats and 

stressors across the shoreline and within many ecosystem 

types. The water quality of Lake Huron is a direct result of 

the choices and uses made on the land surrounding Lake 

Huron and upstream watersheds.  

Ecosystems exist across political and jurisdictional and 

legal boundaries, properties, and countries. Cooperation 

across jurisdictions, across neighborhoods, and across 

properties is imperative. 

Becoming resolute in 

enforcing existing regulation 

and re-designing existing 

bylaws to reflect future 

stressors and adapting to 

ensure resiliency in coastal 

communities is of utmost 

importance.  

 

The above graphic shows the land uses and ecosystems 

covering the coastal corridor (85,838-ha total) The exact 

coastline of the Southeastern Shores is 946-km long 

made up of: 

- 30% Bedrock 

- 24% Beaches and Dunes 

- 23% Wetland 

- 11% Islands 

- 7% Hardened Shoreline 

- 4% Cobble Shores 

- 1% Bluffs 

Agriculture, 25.7

Aggregate, 0.3
Alvar, 0.5

Bedrock, 0.8
Beach, 0.8

Bluff, 0.4
Cobble Beach, 0

Developed, 10.8

Grassland, 1.5

Gully, 3

Open Water, 1.1 Sand Dune, 0.4

Transport, 4.5

Wetland, 13.2

Woodland, 38

LAND COVER IN THE 
COASTAL CORRIDOR
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In the 2017 Coastal Action Planning Online 

Questionnaire, we asked respondents which 

coastal ecosystems were most important to 

consider for the Plan. 256 respondents 

suggested that Beaches and dunes were most 

important (90%), followed by Coastal Wetlands 

(77%), Bluffs (76%), and Gullies (69%) 

respectively, with Bedrock (49%) and Islands 

(52%) being the least popular choices. 

Responses were received from individuals from 

all areas of the shoreline. Those ecosystems 

that span larger areas seem to have the most 

interest. From this result it appears that the 

most important ecosystems to those survey 

respondents are also those that receive the 

most visits and are most well known. 

This map shows an example of land use across 

Assessment Unit 6 near Southampton Ontario, on 

the Southeastern Shores. 
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SAND BEACHES & DUNES 
 

DEFINITION: Coastal areas with sand changed by wave 

movements and wind action. These areas include the 

fore-beach between bluffs and the water's edge. The size 

of sand beaches fluctuates as water levels change. 

Sand beach and dune habitats are the most popular area 

for visitors and residents on Lake Huron’s shoreline. Sand 

beaches on Lake Huron are rare, fragile, dynamic 

environments, growing and shrinking depending on lake 

levels. This fluctuation is what makes living on sand 

beaches and dunes hazardous. The extreme rarity and 

ecological fragility of Great Lakes dune ecosystems are 

cause to consider them nationally significant (Municipality 

of Bluewater, 2013). 96 kilometres of sand beach and 

dune ecosystem, and 145 km of mixed sediment beaches 

cover the southeastern shores (946 km). 

Sand beaches and dunes are dynamic ecosystems. Calm 

winds of summer bring sediment and sand onto beach 

areas, building dunes and eroding off-shore sandbars. 

Rough winter storms and ice formations carve out 

sediment from shores and beaches, reshaping sections of 

highly erodible shoreline (DFO, 1996a). Fine sands and 

sediment easily blow far up onto beaches, forming dunes. 

Many dunes across the study area are active, meaning they 

move back and forth parallel to the shoreline, growing and 

receding depending on lake levels, winds, and vegetation 

cover. Wind-blown sand covers roads and buildings 

adjacent to the shore where vegetation is sparse, 

emphasising the need to give sand beach and dune 

ecosystems space to grow dune vegetation to catch 

blowing sand, and area to expand and contract from year-

to-year (DFO 1996a). Healthy, mature dunes provide 

ecosystem services, such as erosion protection from storm 

surges (DFO, 1996a). 

Once a popular 

place to build 

cottages and 

homes, sand 

beach and dune 

environments 

are hazardous to develop upon; continued development is 

leading to habitat loss for endangered species. Healthy 

sand beach and dune environments provide critical nesting 

habitat for endangered species such as the Piping Plover 

(Charadrius melodus) which are extremely sensitive to 

human use and habitat augmentation (DFO, 1996a). 

Sand beaches and dunes are mostly privately owned, 

spread across the coast with inconsistent management 

styles and regulations. Human impacts and disturbances 

to these habitats can be extremely detrimental and cause 

significant habitat fragmentation along the shoreline. Six 

threats that most heavily impact the health of sand 

beaches and dunes along Lake Huron are: Invasive 

species, development and land use change, climate 

change, point and non-point source pollution, incompatible 

recreation and maintenance. An example of a mature dune 

and sand beach exists at Pinery Provincial Park. 

RECOMMENDATIONS:  
1. Mechanical beach grooming should be avoided where 

possible. Removing garbage and human-made debris from 

shorelines can occur through beach clean-ups and 

removing these threats by hand.  

2. Hardened shorelines should be naturalized. Natural 

environments like dunes provide more effective flood 

protection and erosion prevention than human-made 

structures.
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COBBLE SHORES 
 

DEFINITION: Coastal area dominated by various sized 

cobble, pebble, shingle, or boulder stones with less than 

5% plant cover. 

Cobble shorelines on Lake Huron are made of Silurian, 

Ordovician, and Devonian limestone rock, a rare geologic 

feature occurring only in Georgian Bay, Lake Huron and 

Lake Michigan (MSU [1], n.d.). Storm waves disturb 

beaches reconfiguring the stones and removing finer clay, 

silt, and sand resulting in leftover cobbles with fine till 

material underneath. 

Visitors to cobble beaches recognize the distinctive sound 

cobbles make as powerful wave action moves them 

around, like pins colliding at a bowling alley. 

Cobble shores have wrack lines of driftwood, algae, dead 

grasses and other items pushed onto the shore by waves 

(DFO, 1996). Wrack lines provide nutrients and habitat for 

insects, birds, and small rodents. Only highly adapted 

plants and animals can survive on cobble shores due to 

their ever-changing nature, making them sensitive to 

human and natural disturbance (DFO, 1996). The high 

energy of cobble shores and permeability of cobbles limits 

soil development and plant growth, usually with less than 

5% plant cover (Kost et al., 2007). Limestone cobbles are 

rich in calcium, favoured by plant species like Goldenrods, 

Rushes, Dogwood, and Poplar (Kost et al., 2007). Crayfish, 

Mayfly and Stonefly aquatic species, and bird species like 

Ring-billed Gulls, Common and Caspian Terns, and Killdeer 

are also frequently found on cobble shores (Kost et al., 

2007). Reptiles use cobble beaches for feeding, nesting, 

and basking with rare species including Blanding’s Turtle 

and Eastern Massasauga Rattlesnake (within the Bruce 

Peninsula range) (MSU [1], n.d). “Insect larvae provides an 

important food source for nearshore fishes… migratory 

songbirds feed heavily on the adult insects that settle in 

coastal forests adjacent to cobble beaches” (Liipere, 

2014). Cobble shores are seasonal spawning and 

migration areas for predator fish (e.g. Whitefish and Lake 

Trout) often located beside coastal fens, limestone 

bedrock shorelines, alvars, and forests on the 

southeastern shores (MSU [1], n.d). 47 kilometres of 

cobble shoreline exist on the southeastern shore (5% of 

the southeastern shores). An example of a terraced 

cobble beach exists at St. Christopher’s Beach in Goderich 

Ontario. 

Increased use and removal of vegetation, wrack line debris, 

and cobbles to ‘clean-up the beach’ disturbs the ecology of 

cobble shores. Garbage and plastic are another 

disturbance plaguing cobble shores because they are more 

permeable than other shoreline types. Permeable beaches 

hold onto garbage and plastic longer because of the nooks 

and crannies between heavy stones. Six threats that most 

heavily impact the health of cobble shores along Lake 

Huron include plastic pollution, vehicle use, invasive 

species, removing natural material, and development and 

site-alteration. 

RECOMMENDATIONS: 
1.  Prevent vehicles on cobble beaches: Vehicles travelling 

across cobble beaches can cause compaction of cobbles, 

and may trample rare plants and animals. 

2. Keep vegetation undisturbed. Many endangered species 

like the Monarch Butterfly rely on plants like Milkweed and 

Goldenrod that grow on cobble beaches. 
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BLUFFS 
 

DEFINITION: A steep vertical exposure of clay, sand, 

shale, bedrock, limestone, or combinations. Bluffs are 

prone to erosion due to their direct interaction with 

changing lake levels. 

Lake Huron’s bluffs are erodible, sandy cliffs, non-erodible 

limestone dolomite, or bedrock cliffs. The bluffs on the 

southeastern shores between Grand Bend and Amberley 

Ontario consist of St. Joseph Till, composed of 86% silt and 

clay, and 14% sand, gravel, and cobbles (Davidson-Arnott 

& Mulligan, 2016). The bluffs, also known as the Algonquin 

Bluff, “provide a distinct boundary between the Huron 

Slope and the Huron Fringe regions, due to a 10 to 30m 

near vertical drop” (HLH, 2012). In the southern third of the 

coastal corridor, bluffs up to 18 metres tall lie parallel to 

the shoreline, fronted by a narrow reach of beach 

(Davidson-Arnott & Mulligan, 2016). Bluffs cover less than 

1% of the coastal corridor (368.87-ha). 

Bluffs are vulnerable to human destruction and alteration 

due to their location. Coastal bluffs and cliffs offer 

spectacular waterfront views and are visible from the 

water. The scenic beauty of this area attracts recreational 

boaters, contributing to local economies. Scenic views and 

waterfront locations inflate property values, making this 

area of coast highly desirable (Hubbard et al., n.d). From an 

ecological perspective, bluffs and gullies are valued for 

their ability to erode. Vertical cliffs comprised of glacial till 

provide habitat for local and migratory species, and supply 

sediment to beaches down-drift. 72% of sediment-fed 

beaches on the southeastern shores originates from bluff 

and gully erosion (ABCA, 2019). Sand beaches on Lake 

Huron would be sediment-starved without the input of 

sediment from bluffs. Ecosystem services provided by 

bluffs include habitat, carbon sequestration, and water 

retention. Threats and stressors include development and 

site alteration, climate change, and erosion. 

RECOMMENDATIONS: 
1. Vegetated buffers of 100 m from bluff edge help 

maintain wildlife habitat, and reduce erosion at the top of 

the slope. This buffer can contain native bluff vegetation 

including deep rooting herbaceous plants, shrubs, and 

trees. Development setbacks of at least 30m from the top 

of slope can reduce loading and water runoff at the top of 

the slope. Contact your local conservation authority for 

development regulations. 

2.  Increase the awareness of the value of bluff erosion: 

Bluffs naturally erode, with this sediment ‘feeding’ beaches 

down drift, making healthy sand beaches and dunes. 

Erosion can be aggravated by human mismanagement, 

however, the natural erosion process is needed to supply 

sand downdrift.  
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GULLIES 
 

DEFINITION: A ‘V’ or ‘U’-shaped feature cut into a bluff 

formed by water erosion that supplies water, sediment, 

eroded natural vegetation and debris to Lake Huron. 

Approximately 200 gullies have formed along the 

southeastern shores of Lake Huron between Grand Bend 

and Port Elgin Ontario. Some of these gullies have formed 

naturally, and others through human-caused influences 

and land-use change. Human-influenced gully 

development began in the 1800s with the deforestation of 

southwestern Ontario for agriculture. Less vegetation on 

the landscape increased the amount and speed that water 

flows across the landscape, accelerating soil erosion on 

shoreline bluffs forming gullies. Recently, agricultural field 

tiles, increased municipal drainage, and increased 

development have contributed to the creation and growth 

of shoreline gullies. Over time, water erodes soil from the 

gully sides and floor, making it wider and deeper. 

Landslides, slumps, and processes similar to bluffs 

contribute to the removal of soil and plants on the slope. 

Gully erosion supplies nearshore waters and beaches 

down-drift with sediment. Approximately 10% of the 

sediment feeding beaches on the southeastern shores 

comes from gully erosion (ABCA, 2019). Most gullies are 

relatively stable with little obvious erosion. However, 

drastic changes during precipitation events, snowmelt, and 

other events that increase water flow, can cause significant 

erosion and even eliminate vegetation on slopes (MVCA, 

2013a). Entry (upland) and exit (lakeshore) points of these 

gullies experience the most erosion naturally due to water-

inputs during the spring freshet and wave action during 

times of high lake levels with water inundating the mouth 

of the gully and pooling water (MVCA, 2013a). Lower lake 

levels provide wider beaches, sometimes cutting off the 

water flowing from gullies into the lake, reducing water 

quality within gully bottoms. 

Gullies are in most cases well-vegetated, vibrant wildlife 

corridors for larger animals including white-tail deer and 

migratory birds. Gullies make up 2% (1,830 ha) of the 

entire southeastern coastal corridor. 

Gullies in the Lake Huron coastal corridor are sensitive 

ecosystems existing shoulder-to-shoulder with residential 

development and impacted by upland stressors. Direct 

threats to gullies can be natural (e.g. invasive species, 

erosion) but are typically human-caused influences (e.g. 

garbage, vegetation removal). Threats most pertinent to 

gully ecosystems (in no order of significance) include 

climate change, development and land-use change, and 

pollution. 

RECOMMENDATIONS: 
1.  Setbacks and vegetated buffers around gully slopes 

are similar in size and distance to that of bluffs. Ensuring 

there is a buffer around gully slopes from agriculture, 

residential development, and roads is important to 

reducing increased non-natural erosion rates. Vegetation 

acts as a water filter removing contaminants from runoff 

and cleaning the water before entering Lake Huron. 

2. Community stewardship of gullies can include cleaning 

up dumping grounds which have previously been used to 

dispose of household waste and yard waste. Dumping 

these materials into gullies may increase erosion and 

hazards for humans and wildlife. 
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COASTAL WETLANDS 
 

DEFINITION: Land seasonally or permanently flooded by 

shallow water with the presence of abundant water 

supporting water tolerant plants. 

Great Lakes coastal wetlands occur where there is natural 

protection from wave action and are strongly influenced by 

water level fluctuations making their hydrology and plant 

communities different from inland wetlands. Coastal 

marshes, swamps, fens and bogs exist on the southeastern 

shores. Coastal marshes are important to the nearshore 

ecosystem providing habitat for fish, amphibians, reptiles, 

birds, and macroinvertebrates. Wetlands found within 2 km 

of the shoreline are considered coastal wetlands and are 

classified as significant by the Federal, Provincial, and local 

government regulations.  

In the Great Lakes, coastal marshes generally occur in bays 

where shoreline topography reduce wave energy allowing 

rooted plants to thrive (Albert et al., 2005). Lake-ward 

boundaries of coastal wetlands extend to a depth of 2 

metres. 

Coastal wetlands provide many ecosystem services 

including floodwater storage, sediment traps, water quality 

filters, shoreline erosion buffers, habitat for plants, fish, 

and other wildlife, and carbon storage (Maynard and 

Wilcox, 1996). Wetlands cycle and store carbon because of 

their high productivity (growth). The southeastern shores 

of Lake Huron are 30% coastal wetlands (248.82-km). 
The southeastern shore from Sarnia to Inverhuron is 

comprised of a limited number of coastal wetlands, the 

most significant of which is a palustrine marsh near the 

Chippewas of Kettle and Stony Point First Nation. Most 

coastal wetlands are found on the Bruce Peninsula. The  

largest coastal wetland (measured by km of shoreline) is 

the Oliphant Fen, designated a provincially significant 

wetland. The coastal corridor includes 11,306-ha of 

wetland habitat. 

Coastal wetlands experience threats and stressors from 

adjacent ecosystems resulting in increased vulnerability, 

requiring protection. Like many coastal ecosystems, 

coastal wetlands are predominantly threatened by invasive 

species, land-use change, pollution, and climate change. 

Cumulative long-term impacts also exist but are difficult to 

assess (e.g. road salting, fertilizer runoff, leaking fuels, 

wildlife predation from domestic animals, recreation) (ECO, 

2018). Due to their significance classification, most 

coastal wetlands have been monitored, restored, or 

protected through regulation previously. Continuing these 

efforts is imperative to the sustained health and successful 

function of the ecosystem. 

RECOMMENDATIONS: 
1.  Increasing wetland extent across the coast to pre-

development conditions to improve flood protection of 

inland and shoreline areas, and provide needed habitat 

for rare species. 

2.  Removing invasive species from coastal wetlands, 

including Purple Loosestrife, Phragmites australis, and 

others will improve habitat quality for native species.  

3.  Using boardwalks and floating docks near and in 

wetlands reduces human impacts such as trampling and 

fish habitat destruction in these sensitive ecosystems. 

Check out our video series about turtles and coastal wetlands 
on Lake Huron on our YouTube and Facebook! 
www.youtube.com/TheLHCCC
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WOODLANDS 
 

DEFINITION: A treed area with canopy cover exceeding 

60%. Woodlands are coniferous, deciduous or mixed. 

Coastal woodlands exist on different sediment types and 

along different slopes. 

Woodlands in the southeastern coastal corridor are 

remnants of what used to be large forests pre-European 

settlement which covered 90% of the landscape in 

southwestern Ontario. Between 2000 and 2019, Canada 

lost 40.7 million hectares of tree cover (9.7% total cover 

lost) (Climate Transparency, 2019). Today, coastal 

woodlands in the southern two-thirds of the coastal 

corridor have mostly been reduced to small patches, with 

contiguous forest swaths to the north. In the northern 

sections of the coast, tracts of second-growth forests date 

from the early 1900s and in some areas the forest stands 

are approaching older growth, undisturbed conditions 

(Liipere, 2014). The southeastern coastal corridor of 

Lake Huron is 38% woodland (32,618-ha). 

Coastal woodlands are diverse in their type, size, and 

vegetation. They can be contiguous, remote forest 

ecosystems, or thickly treed areas within urban 

development. Coastal woodland communities vary in 

vegetation composition from dense mixed-wood forests 

adapted to shallow, calcareous soils in the north; to highly 

diverse, Carolinian deciduous dominated forests adapted 

to sandy, well-drained soils in the south. Coastal woodlands 

range in structure from naturalized, older growth stands to 

plantation plots. Plantations are woodlots which were 

traditionally planted with one species at a single point in 

time and intensively managed and usually harvested for 

lumber. Although somewhat unnatural, “plantations are 

important components to marginal ecosystems in that they 

are a means for the net removal of carbon dioxide from the 

atmosphere, produce oxygen, modify wind and 

temperature and remediate soil pollution. Plantations have 

the potential to quickly improve wildlife habitat, especially 

when used to increase woodland interior and woodland 

size, and may improve biodiversity by increasing the 

presence of species in adjacent woodlands and in the local 

landscape” (County of Huron, 2018). 

RECOMMENDATIONS: 
1.  Many coastal forests have been reduced by land use 

change and invasive species. Replanting trees on your 

property near your home, or windbreaks around fields 

contribute to increased forest cover and woodland health. 

2.  Connect forest ecosystems with ‘green’ corridors to help 

species move between forest patches. 

3.  Instead of removing trees, consider strategically pruning 

them so you can still have a view and protect soil stability. 



16 

 

ALVARS AND BEDROCK 
 

DEFINITION: “Alvar, a Swedish word, applies to naturally 

open ecosystems found on shallow soils over relatively flat, 

glaciated limestone bedrock with less than 60% tree 

canopy cover” (Jalava, 2008). 

Alvars on the Bruce Peninsula are made of Dolostone and 

Limestone, a calcium rich porous mineral coating the land 

with minimal vegetation residing on these landscapes. 

Lake Huron’s alvars are internationally-recognized for their 

rarity, distinct ecological character, and exceptional variety 

of globally and provincially rare plants and animals. Alvars 

are distinctive habitats with extreme conditions such as 

shallow (0-20 cm) soil over bedrock sheets, and weather 

conditions with extreme temperature and precipitation 

regimes. Alvars were formed when glacial ice, wind, and 

water scraped away the landscape, existing now as sparely 

vegetated rock barrens on flat bedrock with shallow soils 

(Reschke et al, 1999). Almost all alvar communities are 

considered globally imperiled or threatened (Reschke et 

al., 1999). Alvars and bedrock are known for their ‘pitted’ 

appearance which looks like swiss cheese or ‘moon rock’, 

as the calcium-rich exposed rock has gently eroded away 

through Carbonic acid exposure (when rain picks up CO2 in 

the atmosphere, Carbonic acid is created) forming shallow 

pits in the surface of the rock. Alvars and bedrock can also 

be smooth, dark stone across the landscape, often 

compared in appearance to a whale’s back. 

Alvar communities are highly influenced by periodic 

flooding and severe drought. Alvar ecosystems transition 

by season; during spring, most alvars collect water in 

shallow pools and bedrock pockets, some areas remaining 

flooded for weeks (Goodban et al., 1999). By early summer, 

these pools evaporate, leaving shallow soils to dry and 

many of the flowering plants to turn brown (Goodban et al., 

1999). The underlying bedrock limits drainage after 

rainfall, which causes frequent and rapid flooding. 

Alvar bedrock pavements, grasslands and savannas have 

a blend of boreal, southern, and prairie species – relics of 

the post-glacial environment. Many species that occur in 

alvars are disjuncts, far from their normal range but able to 

survive in shallow soils under harsh conditions. Alvar 

ecosystems can look quite different from one another, but 

have key characteristics:  

- Alvar pavement: exposed bedrock (>50%) with 

<2cm of soil, and <25% tree and shrub cover; 

- Alvar shrublands: <25% shrub cover and <25% tree 

cover appearing stunted; 

- Alvar savannahs: 10-25% scattered tree cover, the 

most uncommon alvar type, provides a range of 

habitat for wildlife, including birds and mammals 

compared to other alvar types; 

- Grassland alvars: 1-10cm soil depth and <25% tree 

and shrub cover. Supports grasses and sedges, with 

continuous meadow type vegetation, in the wettest, 

seasonally flooded areas (Reschke et al., 1999); 

- Wooded alvars: >25% tree cover, often adjacent to 

other alvar types and tend to be the oldest with the 

highest succession rates (Goodban et al., 1999; 

Liipere, 2014). 
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RIVER MOUTHS 
 

DEFINITION: The connection where large rivers enter 

Lake Huron is the river’s mouth. Large rivers provide 

sediment, vegetation detritus and freshwater from inland 

sources to feed the lake and shorelines down-drift. 

The southeastern shores have 70 river mouths piercing 

into Lake Huron from southwestern Ontario’s land base. 

Among these large river mouths are small to medium sized 

rivers meandering through gullies and low-lying areas 

which provide spawning areas for fish and nesting areas 

for birds. Natural rivers are dynamic, continuously 

adjusting seasonally and annually as the river, upstream 

watershed, and lake levels change. River water is warmer 

and less dense than lake water causing mixing of the two 

freshwater systems changing the water chemistry and 

energy of the area (Donnelly, 2013). River flows pick up 

sediment from the river bed, eroding banks, and debris on 

the water. The river mouth is where much of this gravel, 

sand, silt, and clay called alluvium is deposited (National 

Geographic, 2018). River mouths have high rates of 

sediment deposition forming deltas in the nearshore 

causing sediment plumes. Lake depths, river mouth shape, 

and wind direction determine the timing and extent of 

sediment plumes influencing the nearshore. 

River mouths and associated aquatic habitats (e.g. coastal 

wetlands) experience the highest rates of anthropogenic 

stress compared to other aquatic habitats. They are among 

the most populated areas and therefore experience threats 

from development, invasive species, sedimentation from 

soil erosion, over-fishing, drainage and filling of wetlands, 

excessive nutrients from sewage and animals wastes, 

pollution and damming for flood control or water diversion.  

The water quality in rivers entering Lake Huron are well 

monitored by conservation authorities who manage long-

term data sets. These ongoing monitoring programs 

include surface water quality samples, benthic invertebrate 

communities, fish communities, and stream flow speeds 

which all contribute to a holistic view of the health of the 

rivers and the water quality entering Lake Huron. It is very 

important that the water quality in river mouths is 

monitored, as it is the first indication of pollutants entering 

Lake Huron’s nearshore waters.  

RECOMMENDATIONS: 
1.  Keep riverbanks natural. Rivers naturally flood and 

recede depending on the season. When river mouths are 

hardened with sheet steel, armour stone, and docks, this 

fluctuation can impact the quality of water entering Lake 

Huron. Allow native vegetation to grow on the river banks 

to help provide habitat for bird, amphibian, and reptile 

species. 
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ISLANDS 
 

DEFINITION: A sub-continental piece of land surrounded 

by a body of water. 

The Great Lakes contain 32,000 islands, the largest, most 

diverse collection of freshwater islands in the world 

(Northland College, 2019). Lake Huron is home to 

approximately 25,000 of these islands (78%) ranging in 

size from small, barely visible shoals, to the largest 

freshwater island in the world; Manitoulin Island (Henson 

et al., 2010). The exact number of islands and island 

groups is dynamic and dependent on lake-levels. 

Predominant ecosystems types on islands include bedrock, 

deciduous forests, and wetlands, with cobble shores, 

mixed beaches and sand beaches common shorelines on 

islands. Due to their isolated nature, some islands host 

rare species while others provide critical temporary rest-

stops for migratory wildlife. Many islands on the 

southeastern shores have provided safe refuge for 

generations of flora and fauna, fostering adaptations that 

cannot be found elsewhere. 

Lake levels, limited migration, and colonial water birds (e.g. 

Double Crested Cormorants) are some documented 

disturbances (Franks Taylor et al, 2010). Many islands do 

not have natural populations of white-tailed deer resulting 

in abundance of plants that deer typically consume such as 

Canada Yew, creating a vegetation structure that is 

uncommon on that mainland. There are no known listed 

species under the Species at Risk Act (SARA), that have 

been documented nesting on the southeastern islands of 

Lake Huron. However, species at risk have been observed 

on the islands. More than one-dozen globally rare species 

have been documented on Lake Huron islands, including 

Piping Plover, Eastern Fox Snake, Ram’s-head Lady’s 

Slipper, Hill’s Thistle and Western Moonwort (Henson et al., 

2010). 

Islands adjacent to Lake Huron`s southeastern shores 

make up 122 km (12.6%) of the total 965 km of 

shoreline. Islands on the southeastern shore occur within 

the northern section of the coastline, spanning Assessment 

Units 6 to 11. The southeastern shores have three island 

clusters: (1) Oliphant Fishing Islands, (2) Chantry Island, (3) 

Stokes Bay Islands. Islands have different physical and 

biological features depending on where they are located on 

the lake. These islands range from 6 hectares to less than 

1 hectare. Many of the islands in this region are less than 

one hectare in size.  

RECOMMENDATIONS: 
1.  During times of low water level, some communities on 

islands need to access them by vehicle instead of boat. If 

this is the case, coordinate with other community members 

to create one ‘trail’ off and on the island to reduce damage 

to the lake bed to one area. This will help improve water 

quality, reduce damage to the lake bed sediments, and fish 

spawning habitat. 
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NEARSHORE WATERS 
 

DEFINITION: Submerged lands and water above it of 

Lake Huron from depths of 0 m (shoreline) to 6 m. 

Popularly used for swimming, fishing, and boating, the 

socio-economic importance of the nearshore zone to 

coastal communities is strongly focused around tourism 

and use, instead of protection. Nearshore water quality has 

an important role in the health of coastal communities, 

with 2.4 million individuals relying on Lake Huron for 

drinking water.  

The nearshore zone of Lake Huron where the shoreline 

meets the water extending to a depth of 6 m is dynamic 

and relies on the water levels of Lake Huron to define its 

boundaries- varying seasonally and annually. The 

nearshore zone differs on the northern Bruce Peninsula to 

the southern regions near Sarnia by substrate type 

(bedrock vs. sand), water depth bathymetry (deep vs. 

shallow), and adjacent shoreline land uses 

(agriculture/development vs. forests/wetlands).  

Nearshore zones range in substrate from hard, dolomite 

shoals and blocks, to sandy, highly erodible substrates in 

the southern corridor. To the north, glacially-scoured 

limestone bedrock lake bottom is clearly identified in aerial 

photography. The nearshore zone is directly influenced by 

the adjacent land-based ecosystems and cumulative 

impacts from further inland. The southeastern shores face 

cumulative impacts due to higher population densities, 

intensified development and land-use, limited protection of 

natural features, along with effects of activities happening 

up-drift due to littoral transport along the coastline. The 

nearshore zone generally experiences 12 to 18 stressors- 

with a maximum of 31.  

Nutrient and sediment loading are particularly detrimental 

to low-nutrient oligotrophic lakes, like Lake Huron. 

Decomposition of aquatic vegetation depletes oxygen in 

the lake waters, reducing fish habitat and sometimes 

leading to fish die-offs. Some agencies consider increased 

sediment loads entering the lake to be one of the most 

significant polluters on Lake Huron. 

Best management practices including septic system 

maintenance and replacements, beach and dune 

restoration, reforestation of shorelines, and shoreline 

pollution clean-ups will directly support nearshore water 

quality improvement and protection. 

RECOMMENDATIONS: 
1.  Floating docks have less impact to the nearshore than 

other dock types. Use floating docks as a first choice, with 

pole docks as a second option. 

2. If you fish in the nearshore, ensure that bait you use are 

‘native’ to the area to reduce the risk for introduction of 

non-native species. 

3. Always wash watercraft when leaving harbours to ensure 

that any invasive species don’t follow you to your next 

destination. 

4. Find out how your 

marina or beach 

can become ‘green’ 

through the Green 

Marine or Blue Flag 

programs.
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THREATS & STRESSORS 
 

DEFINITION: A natural or human caused action, item, 

individual, or group of things that strain or damage an 

ecosystem.  

Stressors and threats are caused naturally or by humans 

across the coastal corridor on Lake Huron. Threats and 

stressors can be acute, ‘one-time’ events, such as forest 

clear-cut, a pollution spill, or a landslide event. They can 

also be chronic, ‘continuous’ events, such as light 

pollution, surface erosion from tilled landscapes, and 

invasive species spread. Some threats are more obvious 

than others, with more visual impact. However, it is 

common that threats that are less obvious have equal or 

increased impacts on coastal ecosystems. ere”. 

Effective coastal management considers the time, place, 

amount, and type of impacts threats have on the 

ecosystem. A simple adjustment to one of these categories 

can reduce the threats impacts (Williams & Micallef, 

2009). For example, re-distributing tourists throughout the 

year will reduce over use during the summer months. Some 

threats are easier to reduce or remove than others, and 

some require long-term strategies to address. For example, 

light pollution can simply be reduced and reversed by 

removing non-essential lighting, swapping to motion-

sensor lights, shades that point downward, and changing 

the colour of the light to warm white (3,000 kelvin or less). 

Alternatively, invasive species can be challenging to 

remove depending on the species, and can remain 

dormant in ecosystems for up to 20 years in the seed bank, 

requiring consistent and long-term monitoring and 

treatment. 

The Coastal Action Plan identifies 16 major threats to the 

southeastern shores of Lake Huron: 
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Habitat loss and degradation 
Ecologists believe the biggest threat to eco-diversity is 

habitat fragmentation, the primary cause of extinctions 

in North America (USDA, 1999). Habitat fragmentation 

occurs when cohesive ecosystem areas are broken into 

smaller isolated patches of habitat, caused by 

development and land-use change (USDA, 1999). 

Fragmentation threatens coastal ecosystems by 

reducing interior habitat and increasing edge habitat, 

isolating less-mobile species, increasing potential for 

invasive species, and eliminating corridors for species 

movement. Fragmentation is caused by agricultural 

expansion, urban and industrial development, and 

transportation corridors on the southeastern shores. 

The southern half of the coastal corridor is fragmented 

by expanding urban-style development, whereas the 

northern coastal corridor is fragmented by transportation 

corridors, industrial development, and development of 

areas used by the tourism industry. 

Invasive species 
Aquatic and terrestrial invasive species existing in the 

coastal corridor are typically generalist, meaning they 

thrive in many different ecosystems. Prevention and early 

detection are the most cost-effective, time-efficient ways to 

combat invaders. These steps typically require landowners 

and land managers to identify invasive species and remove 

them when patches are small and a seed bank has not yet 

formed. 

Typically, invasive species management and ‘touch-ups’ 

are required for 5-10 years after the initial eradication. 

Constant vigilance is required during this time frame to 

ensure reintroduction does not occur. Adapting the altered 

ecosystem composition by replanting native species is 

essential to prevent regrowth of invasive species. 

Chemical controls are highly regulated in Ontario, 

especially if they are being applied in and around water 

sources (e.g. Glyphosate, commonly known as ‘Round-Up’ 

applications). Mechanical and physical removals are 

effective but extremely time consuming, expensive and 

labour intensive (e.g. hand-pulling and spading or digging 

out the roots of invasive species). For these reasons, 

prevention and early detection are imperative to cost and 

energy savings long-term.  

The Nature Conservancy’s estimate of a three-year 

Phragmites treatment program is $500/acre (Annis et al., 

2017). A minimum of a three-year treatment of Phragmites 

is required to ensure new growth is removed. Based on 

recently completed restoration projects, accurate removal 

costs are upwards of 4x the cost per acre than Annis et al., 

(2017) suggests.  

Agriculture 
Falling adjacent to some of the most productive farmland 

in Canada, Lake Huron’s coastal corridor is influenced by 

agriculture. 22,101 hectares or 26% of the coastal corridor 

is categorized as agricultural, primarily land used for 

commercial crops. 

Statistics Canada reported that the “Canadian agricultural 

sector continues to restructure as many farms expand in 

scale of operation, consolidate, draw on technological 

innovations to enhance productivity and augment their 

sales” (Statistics Canada, 2011). This consolidation often 

manifests as larger field sizes in agricultural land-uses, 

when equipment sizes increase with the number of acres 

to be cropped. As field sizes increase, water moves across 

the landscape with fewer and fewer impediments, such as 

fencerows and windbreaks. A declining rural population 

reflects a decrease in the number of farmsteads and 

associated small fields with windbreaks surrounding them, 

typically placed on property lines, which historically acted 

as barriers to water movement. With water moving faster 

across the landscape, it can pick up sediment, vegetation, 

litter, nutrients and pollutants much easier, carrying them 

into adjacent watercourses, eventually ending up in Lake 

Huron. 

When settlement of the Great Lakes basin occurred, 

swaths of the mixed-wood plains were converted to 
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agriculture owing to their rich, deep soils 

(ECCC & USEPA, 2018). Crop and livestock 

agriculture in Southwestern Ontario have 

changed immensely within the last 100 years; 

seeing movement from small 50 to 150 acre 

family farms, to farming operations working 

400 to 2000 acres of land easily per year. 

From 1996 to 2011, the number of farms in 

Huron County alone decreased from 3,150 to 

2,467 farms, with many of these 

amalgamating into one another (PCUW, 

2013). 

Other considerations for stressors caused by 

agriculture include pastured animals entering 

watercourses and greenhouse gas emissions. 

Greenhouse gas emissions from agriculture 

contribute 3% of the total GHG emissions, broken down 

into categories, the largest being synthetic fertilizers (35%), 

enteric fermentation (27), manure (22%), cultivation of 

organic soils (9%) and crop residues (8%) (Climate 

Transparency, 2019). 

Applied across the landscape, manure, synthetic fertilizers, 

and pesticides containing nutrients such as phosphorus 

and nitrates can be transported easily through significant 

precipitation events into ground and surface water, 

stimulating aquatic vegetation growth and eutrophication 

in water bodies (Liipere, 2014; ECCC & USEPA, 2018). 

Organic and synthetic fertilizers, and bacterial pollutants 

are non-point source pollutants typically impacting water 

sources such as groundwater, nearby creeks and rivers, 

and eventually the nearshore environments. The Great 

Lakes have experienced more algae blooms, beach 

postings, and drinking water advisories in the past 60 

years. Many agricultural producers currently employ best 

management practices (BMPs) on their farms, and are 

aware of the importance of timing, and rate of application 

of these products to reduce impacts on water bodies, and 

attempt to reduce the impacts by reducing tillage, 

controlling erosion, planting cover crops, and working with 

certified crop advisors 

Climate change 
Human-induced climate change has emerged as one of the 

most important global environmental issues, with July 

2019 being the hottest month in recorded history on Earth 

(The Associated Press, 2019). Changes to the climate alter 

weather patterns, making it warmer, wetter and more 

unpredictable. This altered state of climate has already 

caused more frequent and severe storms in southern 

Ontario (Climate Transparency, 2019). 

Climate scientists from Canada and the USA are projecting 

seven key changes to the Great Lakes Basin, specifically 

Lake Huron’s bordering land masses (SWG, 2013) 

including:  

- Increased air temperatures by 3 to 4.5˚C by the end of 

the 21st century;  

- Slight increase in annual precipitation, with seasonal 

shifts in amounts;  

- Increase in annual average water temperatures of 5 to 

7˚C throughout the 21st century;  

- Continued decrease in the extent and duration of ice 

cover through the 21st century;  

- Increased wind speeds; 

- More fluctuation in water levels and; 

- Earlier onset of spring and summer and an increased 

growing season 

Evidence suggests that these changes are already 

underway, including increases in summer open-water 

temperatures, changes in lake stratification, and 

reductions in winter ice cover (Austin and Colman 2008). 

Community developments 
Sections of the southeastern shores developed into 

cottage communities beginning in the late 1800s. “When 

cottage development first started taking place along Lake 

Huron, information wasn’t readily available to help people 

locate their building safely” (LHCCC, 2018). With no 

regulation in place, many small cottages were built directly 

on the dunes and bluffs, now recognized as hazardous 

environments for development. “Several cottages along 

the lakeshore were built in high-risk zones. Some research 

has estimated that, “lakefront locations add 50% value to 

Great Lakes shore property compared with a similar house 

and lot inland” (USACE, 2003, p.34). 

Development and intensification of cottage communities 

and town centres in the coastal corridor is expanding, with 

infrastructure on shoreline properties being rebuilt and 

retrofitted for year-round homes. 

Although cottagers are an important and longstanding 

group of users along Lake Huron, there are a several 

significant stressors caused by this type of land-use and 

the infrastructure associated, including: 
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- Small cottages converted into million-dollar, year-round 

homes with enhanced septic systems, impervious 

pavements, and expanded building footprints 

(Davidson-Arnott & Mulligan, 2016). 

- Landowner turn-over brings less experienced, new 

landowners to the shoreline without knowledge of 

sustainable land-use practices or coastal processes 

(CAP questionnaire and community workshop feedback 

2017 - 2019). 

- Misunderstandings around private beach access has 

caused some shoreline landowners to prevent visitors 

on ‘their’ beaches, increasing a false sense of 

entitlement or ownership in some circumstances (CAP 

questionnaire and community workshop feedback). 

- Increased erosion and loss of ecological integrity 

caused by development sprawl (Liipere, 2014). 

Educating landowners about best management practices 

to reduce impacts to shoreline ecosystems is key to 

mitigating impacts caused by shoreline communities. 

New developments along the shoreline creep closer to the 

lake, sometimes clearing the vegetation between cottage 

and water’s edge to get an unobscured view. Development 

and removal of dunes cause higher levels of aeolian sand 

transport further inland; “Sand that blows inland not only 

causes a loss of sand from the lakeshore system, it also 

means costly repairs and having to deal with sand drifts on 

roads, lawns, gardens and in storm drains” (County of 

Huron, 2006). Research shows that development and 

structures too close to the shoreline have experienced 

damage from coastal processes, and reduction in property 

values. “A safe distance between a coastal home and the 

edge of its coastal slope property is of greater economic 

value than proximity to the shore or size of the home. A 

coastal house imperiled by erosion gains economic value 

and a new lease on life when relocated, or when slope and 

shore protection is constructed. Many people who own 

coastal property face a risk of property damage or loss 

because their investment is near erratic powerful natural 

forces” (USACE, 2003, p.39). 

Impermeable pavements 
Urbanization and development reduce pervious surfaces 

which absorb precipitation and runoff from precipitation 

events. As the percentage of impervious surfaces 

increases, runoff is increased exponentially. As discussed 

in the bluff ecosystem section, increased permeable 

substrates is not always recommended in erodible 

environments. However, most urbanized environments 

established for decades see increases in permeability 

cause a reduction in the reliance on stormwater systems, 

allowing filtration of runoff and stormwater through 

substrates, recharging groundwater sources, and reducing 

sedimentation entering nearshore waters. If permeability 

cannot be improved, Low Impact Design (LID) features 

such as rain gardens merged into landscapes and 

neighbourhoods encourage water retention during storms. 

Detailed stewardship guides are available to landowners 

and land managers to aid in awareness of LID principals. 

Greening Your Grounds: A Homeowners Guide to 

Stormwater Landscaping Projects, distributed by Ausable 

Bayfield Conservation Authority provides information and 

examples of stormwater retention structures and 

techniques easily applied on many scales. Permeable 

pavements, rainwater catchment infrastructure and rain 

gardens are a few options covered in this guide. Guides like 

this raise awareness of the impacts caused by hardened 

surfaces, uncontrolled rainwater runoff, and development, 

describing projects that can be undertaken in partnership 

with environmental organizations and municipalities. Best 

management practice guides are very popular among 

shoreline communities and are effective at communicating 

these strategies. 
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Beach grooming 
Beach grooming has inherently become a ‘crutch’ for 

cleaning public beaches of garbage to ensure a safe 

experience for visitors, without considering the implications 

for ecological integrity. Originally introduced as a cost-

effective method for cleaning up spring vegetation wash-

ups and heavy littering by visitors during peak season, surf 

rakes and mechanical groomers are now over-used, in 

some cases used multiple times per week. Beach grooming 

occurs on two scales: (1) small hand raking, spot cleaning 

of natural material wash-up, litter removal, and removing 

small areas of vegetation for pathways or sitting areas; and 

(2) large-scale beach grooming with tractor-towed surf 

rakes clearing litter, removing vegetation, and flattening 

beach and dune areas. Although both methods have 

negative impacts to beach ecosystems, mechanical beach 

grooming is more damaging to beach and dune habitats 

than hand raking, expediting stressors to beaches through 

the disruption of fine top-sand and flattening of dunes. 

“The value of beach-dune systems simply as shore 

protection has been estimated at about $3,000 per linear 

metre. Beyond this, dunes provide a buffer for water 

filtration, reducing maintenance costs by preventing sand 

drifting” (LHCCC, n.d[1]). 

From a human health perspective, beach grooming 

supports the removal of potentially harmful litter off the 

shoreline (e.g. broken glass, needles, etc.), but in doing 

so, "professional grooming significantly increased 

Escherichia coli (E. Coli) content in beach sands relative 

to non-groomed or hand raked plots" (Kinzelman et al., 

2010). Grooming beaches effectively removes the small 

‘fluffy’ sand grains from the beach, lowering the beach 

profile to where heavier sand grains rest at the water 

table. This phenomenon is compared to a Zamboni on ice 

surfaces, causing the surface of the beach to become 

level, removing all material, both natural strandline and 

unnatural material, and is why heavily-groomed beaches 

become ‘wet’. 

Spot-cleaning beach areas when 

needed of just inorganic 

material (garbage) will improve 

the health of our beach areas 

while providing safe, attractive 

areas for us to enjoy. One idea is 

to implement an ‘adopt-a-beach’ 

program where volunteers 

commit to keeping beaches 

hand groomed to protect human 

safety and dune health (LHCCC, 

n.d. [1]). This method supports 

human health and safety by 

removing hazardous materials, 

but it will also encourage dune 

establishment, nesting area for 

coastal bird species, and natural 

shore protection for erosion 

control and wave uprush. Healthy beaches with more 

biodiversity increase tourism and opportunities for eco-

tourism 

Road networks 
The Province of Ontario is vast, with many communities 

remote from large urban centres. It is for this reason that 

Southern Ontario has a higher density of roads than other 

regions in Canada with all areas of the landscape existing 

within 1.5 km of a road, fragmenting ecosystems (OBC, 

2015; OREG, 2010). High road density, travel trends, and 

shipping frequency have caused transportation in Canada 

to be the largest source (30%) of federal CO2 emissions 

(Climate Transparency, 2019). 

Roads can be precursors to future impacts, as they 

facilitate land development, housing, industrialization and 

further expansion of the road network (Liipere, 2014). 

Although roads provide access to previously remote areas, 

this accessibility leads to higher level of threats and 

stressors in previously isolated areas. Roads fragment 

ecosystems, contribute nutrient inputs through road 
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salting, provide pathways for invasive species through seed 

dispersal, and increase probability for pollution sources 

such as fuel leaks, garbage dumping, and litter.  

Above and beyond the original development of a road, 

sub-effects created through roads include: 

- Increased temperature due to warm asphalt pavement; 

- Increased noise from vehicles on paved roads; 

- Pollution (vehicle debris and litter; engine emissions; road 

salt, engine fluids, oil and gas spill, dust from driving; light 

and noise; road vibrations); 

- Predation risk (prey animals like rodents are exposed with no 

cover and easy for prey to catch); 

- Runoff and water drainage pattern changes (sedimentation 

and debris into water courses; thermal alteration; promotes 

erosion); 

- Roadside vegetation cutting/ removal (fragmentation); 

- Disrupted wildlife movement patterns and increased risk of 

mortality; 

- Pathway for invasive species introduction and spread (OREG, 

2010). 

On the southeastern shores, there are three types of road 

networks; (1) Heavy - intensified urban roads, (2) Medium 

- rural community developments, (3) Light - single roads 

feeding into cottage communities. Although road networks 

will most likely never be decreased, we can reduce threats 

by increasing vegetated buffers around roads, re-routing 

roads around sensitive ecosystems, installing eco-

passages, and covering roads with tree canopy. 

Marinas and shipping 
Lake Huron’s marinas represent a vibrant and decorated 

history of nautical culture and enjoyment on the Lake. 

Marinas are important areas for many boaters enjoying 

Lake Huron for recreation, but also represent important 

nodes for the fishing industry, shipping, and transportation 

throughout the Great Lakes. There are currently 18 ‘active’ 

marinas along the southeastern shores. Boaters have an 

interest in keeping the lake healthy through 

their passion for the craft of sailing or water 

sport. However, marinas come with a host of 

potential stressors and threats to surrounding 

terrestrial and aquatic ecosystems. Marinas 

alter natural coastal processes of habitats that 

surround them, and specifically on the 

southeastern shores these include, river 

mouths, nearshore waters, and beaches. 

Marinas modify local waters and 

environmental conditions by changing the 

temperature of the water, suspending 

sediment ‘clouding’ the water, and increasing 

concentrations of pollutants (Rivero et al., 

2013). The most pervasive threats marinas 

cause to nearshore water quality and 

surrounding ecosystems include; 

- Dredging and dredged material disposal; 

- Hardened shorelines and habitat modification; 

- Wastewater, stormwater & parking lot runoff; 

- Nutrient inputs, pollutant loading; 

- Light pollution in dark sky areas; 

- Shoreline erosion, sedimentation and turbidity; 

- Disruption of wildlife; 

- Boat operation and maintenance (e.g. oil spills, sewage 

discharges, boat painting and repair chemicals). 

Dredging 
Marinas use dredging to improve access to the open lake 

during times of low lake levels. Dredging occurs in many 

recreational marinas, and in small private communities. 

Dredging up sediment from the lake bottom changes the 

ecological balance by removing aquatic life and organisms 

living in the soil which are food for other, larger fish, and 

clouds the water with the fine sediments that toxify local 

waters through the release of buried toxins, pollutants, and 

litter; and destroy fish feeding and breeding habitats by 

reducing the dissolved oxygen in the water which fish and 

aquatic species rely 

on to breathe (O’Neill, 

2012). Dredging can 

be reduced and 

alternative mooring 

structures used 

during times of low 

lake level to stop this 

threat. 
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Hardened shorelines 
Hardened shorelines are common across the Great Lakes, 

originally intended to prevent wave action and lake level 

changes from damaging coastal properties. On the 

southeastern shores of Lake Huron, this is most prevalent 

on erodible shorelines and wetland dominant areas. For 

thousands of property owners living along the lake, the 

area remaining between their home or cottage and the 

water’s edge, “is uncomfortably small and has been partly 

used up as erosion has carried away some of the land” 

(USACE, 2003). The common response to this issue is to 

harden the shoreline using metal and rock structures to 

protect their remaining property. 

Many of Lake Huron’s existing hardened shorelines were 

built in the 1970s and 1980s due to high lake levels to 

‘protect’ coastal properties from damage. However, many 

of these structures were constructed with no long-term 

maintenance strategy and poor engineering practices, 

often using materials inappropriate for the application. 

Intended to preserve the beach environment, groynes, 

walls, and hardened structures cause beaches to erode by 

wave refraction. They also detract from the natural beauty 

of the ecosystem. “A walk along the beach hindered by 

shore protection from a previous era—an overturned 

seawall, scattered remnants of a bulkhead or groin, pieces 

of concrete. Some of these failed structures and materials 

offer limited shore protection” (USACE, 2003). Groynes and 

walls are typically not properly maintained, as maintenance 

is very expensive and requires technical expertise such as 

engineers to assess methods for rehabilitation. “Armouring 

the shore should always be a measure of last resort. 

Armouring is not a one-time action but requires constant 

monitoring, repair or replacement” (USACE, 2003). 

Although there is now modern regulation and approval 

needed for the installation of in-water and shore structures, 

existing structures are not being removed, and in some 

cases are being enhanced. Shoreline structures vary in 

influence depending on their length, height, depth, shape, 

surface texture, permeability, and toe protection (USACE, 

2003). The average lifespan of engineered hardened 

shoreline is 20 to 25 years on the Great Lakes, with 

maintenance costs that range from 2% to 5% of the initial 

building cost, per year (USACE, 2003). Structures recently 

installed have ranged in cost from $1,200 per linear foot, 

to $8,000/ft. Structures installed in the 1970s and 1980s 

have surpassed their lifespan now requiring significant 

rehabilitation or replacement. This timeline along with the 

prevalence of a return of high lake levels, provides the 

opportunity to work with landowners to remove and 

rehabilitate the shorelines to natural systems.  

Tourism 
Coastal communities on Lake Huron’s southeastern shore 

rely on tourism to sustain local economies. Maintaining the 

appeal and encouraging tourism through positive visitor 

experience is extremely important for many coastal 

businesses. Although many economies are sustained on 

tourism, the 2017 CAP online questionnaire found only 

24% of respondents said they value tourism. Due to high 

levels of tourism, some communities have exceeded social 

and ecological carrying capacities at tourist hot-spots 

leading to stressors put on the health of ecosystems and 

negative visitor experiences. Priority threats and negative 

impacts associated with tourism include; 

- Strains on community infrastructure with low tax-base 

for improvement and maintenance (restroom 

facilities, septic systems, waste management); 

- Increases in vehicle traffic and parking 

(vehicle/animal conflict, increased emissions); 

- Intensification of litter and waste; 

- Increased vegetation trampling and soil compaction 

along trails; 

- Damage to cultural and natural resources; 

- Increased low-cost or free attractions; 

- Lack of staff to enforce bylaws and regulation. 

(Twenty31, 2018). 
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Tourism studies have shown results that travellers and 

tourists want to reduce their impacts to the places they 

visit, identifying that 68% of people want money they spend 

on travel to be reinvested in the local community; and 71% 

of respondents desiring sustainable travel choices 

(Travalyst, 2019). 

Excess nutrients 

Excess nutrients entering the nearshore waters contribute 

to beach closures and algae blooms, reducing the quality 

of the shoreline. A beach posting is a warning provided by 

Regional Health Units identifying that water samples have 

levels of bacteria higher than agreed upon thresholds 

(100CFU/100mL), indicating the potential for developing 

minor infections and stomach effects if water is consumed. 

Beach postings are standardized using common metrics 

describing the amount of excess nutrients in our nearshore 

waters. Excess nutrients stem from human-caused factors 

including leaking septic tanks, agricultural runoff 

containing fertilizer and manure, urban runoff containing 

fertilizers, and natural causes such as large populations of 

geese and birds on the shoreline contributing feces to the 

water. 

Many coastal landowners rely on septic systems to process 

waste from homes and cottages. In well-drained sediment, 

leaking septic systems can contaminate groundwater 

sources, adding nutrients to the lake. Human waste 

contains nitrates and phosphorus contributing to algae 

growth in nearshore waters. To properly maintain septic 

systems and ensure they are in good working order with no 

leaks, maintenance and inspection should be completed 

every 3-years. When coastal landowners were surveyed, it 

became apparent that few residents were aware of the 

maintenance requirements or how to properly inspect their 

septic system (BPBA, 2019a).  

Buffer zones of plants and natural areas around creeks 

and shorelines, wetlands, and meandering creeks slow 

down water coming off the landscape, allowing time for the 

water to be filtered through plants and sediment reducing 

levels of nutrients entering rivers and lakes. Fast moving 

water across the landscape picks up soil and nutrients, 

with severe storms causing higher nutrient inputs into 

lakes, contributing to beach postings and reduced water 

quality. Whether from agricultural areas or from shoreline 

areas covered in animal feces (e.g. ducks, gulls, dogs), 

slowing water down and allowing it time to be naturally 

filtered reduces excess nutrients entering the nearshore 

waters. Making shoreline areas less appealing to flocks of 

birds by limiting mowed turf grass, planting native 

vegetation. and ensuring visitors are picking up after their 

pets, are integral shoreline management practices. 

Encouraging and insisting on buffered watercourses, 

protection of coastal wetlands, and presence of cover 

crops in shoulder seasons will improve water retention on 

the landscape increasing the filtration of these nutrients.  

Reducing excess nutrients will limit beach closures 

throughout the year, and will also reduce algae blooms 

affecting the shoreline. Everyone in the Great Lakes basin, 

whether far inland or directly on the coast have inputs to 

the nearshore water quality. Working together to reduce 

these inputs will help solve the problem holistically.
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COASTAL ACTION AND YOU 
 

CONSERVATION: “the careful preservation and 

protection of something, especially planned management 

of a natural resource to prevent exploitation, destruction, 

or neglect” (Merriam-Webster Dictionary). 

Coastal scientists and biologists agree that the best tactic 

for managing a resilient, sustainable coastal corridor is to 

engage all ‘levels’ of individuals and land managers to form 

a united front of conservation. Stewardship is the 

responsibility of all to understand threats, and act on 

opportunities for change to reduce threats and stressors in 

the coastal corridor. From a single landowner, to the 

Federal government, we can all work together to maximize 

resources and improve the health of coastal ecosystems to 

ensure our children and grandchildren can continue to 

enjoy Lake Huron now, and in the future. 

 

 

Coastal communities will need short- and long-term goals 

and a collaborative effort to create healthy, sustainable, 

and resilient places for the environment and humans to live 

symbiotically.  

Managing improvements to environmental health and 

coastal community vitality is an effort for all groups to 

embrace by focusing on the end goal. Spanning beyond 

political boundaries and jurisdictions to collaborate when 

conservation, restoration, and development projects are 

needed is the most effective way to complete projects 

across the coastal corridor.  

Collaboration and communication are key elements 

necessary to ensure coastal improvements. Consistent 

education, incentives, management, regulation, and 

enforcement styles across jurisdictions will form a united 

front to tackle systemic issues that mutually benefit all 

coastal communities and ecosystems in the coastal 

corridor. Consistency will also improve awareness of the 

threats and stressors to local ecosystems, and the bylaws, 

regulations, and requirements to preserve and improve the 

ecological integrity of coastal ecosystems. 

As a coastal citizen, or an individual that visits the coast of 

Lake Huron frequently, what can you do to reduce the 

threats and stressors which impact our Lake? 
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1. Learning about Lake Huron’s coast 

Know what ecosystems you live in or visit, and 

understand the threats and stressors that affect 

these ecosystems. Learn about the opportunities and 

incentives in your area that can help you reduce your 

impacts. 

2. Restore habitat 

Replace human-altered landscapes, such as turf-

grass lawns and asphalt parking lots with natural 

alternatives such as dunes, forest floors, and 

permeable pavements. 

3. Think outside the box, embrace alternatives 

Many alternatives to our current approaches are 

available. For example, instead of a normal flower 

garden with eavestrough downspouts, consider a rain-

garden and pollinator friendly habitat to reduce 

rainwater flow across your property. 

4. Communicate and collaborate 

Many strategies for coastal conservation cross 

property boundaries. Working as a team, whether 

between neighbours in a community, or across 

municipal boundaries, is most effective. For example, 

replacing forest cover in a coastal community that has 

been decimated by invasive species can only be done 

if the community works together. 

5. Encourage positive changes 

Most times, the biggest challenge for us in making 

changes is knowing what changes are possible, 

seeing the changes in practice, and knowing how to 

adopt the changes themselves. The best way to help 

our friends and neighbours make positive changes is 

through positive reinforcement and gently showing 

what is possible. The old phrase ‘be the change you 

wish to see in the world’ is very true when it comes to 

restoring a turf-grass lawn to natural dune, or 

changing our use from plastic to natural material. 

Every little change makes a difference, and change 

starts with all of us! 

 

Ecosystem Services 
 

DEFINITION: Biological and physical processes taking 

place within the environment that lead to outcomes that 

people value including improved air and water quality, 

storm surge protection, or carbon sequestration. 

Ecological processes give economic benefits and act as 

natural infrastructure to areas requiring water purification 

for drinking water, and flood attenuation of wetlands 

reducing the reliance and overuse of stormwater drainage. 

 

 

It is normal, when faced with an environmental challenge 

like high lake levels, or water storage on the landscape to 

immediately decide to implement a human-made ‘solution’ 

such as an armour stone wall, or a drainage pipe. However, 

we often forget that ‘Mother Nature’ has options that are 

more effective, less expensive, and longer lasting than any 

system or solution we could implement. Ecosystem 

services should be used more frequently by coastal 

communities to mitigate threats posed to coastal 

environments, such as flooding, climate change, and 

habitat destruction. For example, using trees to shade and 

block wind around your home can reduce heating and 

cooling costs by 25 to 50% every year, and also improve 

woodland cover and provide habitat for many woodland 

and migratory species. The ecosystem services provided by 

woodlands and trees benefit humans, and the environment 

simultaneously. Another example is how sand dune 

environments provide flood protection, erosion mitigation, 

and carbon sequestration services to humans, while also 

being important breeding and feeding zones for 

endangered species, shore birds, and rare plants. A mature 

dune is valued at $3,000 per linear metre for shore 

protection services alone, versus a cost intensive and 

short-life-span of an armour stone or gabion basket wall. 

Looking to natural solutions, and placing more value on the 

ecosystem services our coastal habitats provide will allow 

us to continue enjoying healthy, vibrant coastal areas 

without compromising their health through human-made 

alterations. 

Image source: WWF, 2016.
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FINAL THOUGHTS 

In a time where the effects of climate change are being felt 

across the world, and in our local communities, we must 

work together among all levels of governance to create 

vibrant, resilient communities.  Coastal communities 

experience the dual impacts from both inland and offshore, 

allowing the coast to show the cumulation of issues 

affecting our lands and waters. The majority of the 

southeastern shores is privately owned land, therefore, it is 

up to all coastal citizens to be committed to changing the 

existing landscape from one of ‘environment OR 

development”, to “development WITH the environment”. 

We can live symbiotically within nature, allowing coastal 

processes and ecosystem services to protect us from 

climate change and store carbon, if we let it.  

Communication and collaboration among all coastal 

communities to partner on projects to improve our coastal 

ecosystems will mutually benefit all coastal communities 

and the economies that sustain us. Coming from a time of 

traditional ‘top-down’ land management, we are seeing 

grass roots organizations and individuals standing up and 

doing something themselves to help improve coastal 

environments. Whether that is starting a Phragmites 

removal group, or replanting community forests and 

pollinator gardens, to rebuilding dunes on public beaches, 

every person can make a positive influence on our coastal 

ecosystems. Don’t know where to start? The Lake Huron 

Centre for Coastal Conservation, your local Conservation 

Authority, and Municipality have resources to help you get 

started with resource libraries containing maps, fact 

sheets, and videos. Depending on where you live, there are 

many incentive programs available to support tree 

planting, dune building, septic system inspection, and 

cattle fencing projects, to name a few.  Three steps to 

follow to become an aware and engaged coastal citizen 

include: 

1. Awareness and education: Know what coastal 

ecosystems are around you, what threats are affecting 

them, and what you can do to reduce these risks. 

2. Incentives and action: Access and use incentives 

available to you. Many grants and funds exist to help 

reduce impacts to the coastal landscape and inland 

areas, and they are just waiting for you to use! 

3. Regulations and by-laws: Become aware of the 

regulations and by-laws in your area. These regulations 

are put in place for your safety and to maintain the 

fragile water quality of Lake Huron. Conservation 

authorities and municipalities are happy to discuss 

alternatives and best management strategies related to 

development with all coastal citizens. 

Want to learn more about Lake Huron’s coastal 

environment? The LHCCC has resources available at 

www.lakehuron.ca 
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