Coastal Wetlands
Definition
This feature represents all wetlands within two kilometres of the Lake Huron-Georgian Bay coast that have historic
and current hydrologic connectivity to, and directly influenced by the lake.

Ecosystem Overview
Coastal wetlands are an intermediate zone linking the open waters of the Great Lakes with their watersheds and
much of the biological productivity and diversity in the Great Lakes aquatic ecosystem is concentrated in these
areas. Coastal wetlands are a unique wetland type that have formed either in open or protected bays or at the
mouths of streams and rivers along the Great Lakes shoreline. These wetlands are connected to the Great Lakes
and differ from inland wetlands in that they are directly influenced by large-lake processes, including waves, wind
tides, seiches, and seasonal and long-term fluctuations in water levels.
Coastal wetlands have important ecological, economic and social functions and values. Those connected with the
lake and tributary systems perform important functions for Lake Huron through their contributions to hydrology,
deposition of sediments, particle entrapment, nutrient retention, storage and exchange to recipient waters. Other
functions include provision of habitat for microbe and invertebrate species, providing the foundation for a complex
food web. These wetland functions translate into crucial societal values including, improvement to water quality,
flood attenuation and shoreline protection, human food, recreational use, landscape diversity and carbon storage
(Loftus et al., 2004; Mayer et al., 2004).
Four basic coastal wetland types are found on the Bruce Peninsula, including swamps, marshes, bogs and fens.
Coastal fens, also known as coastal meadow marshes, commonly occur in Lake Huron and are identified as globally
imperiled communities (Natural Heritage Information Centre, 1995). Coastal wetlands are also categorized as
lacustrine, riverine, or barrier-protected systems based on their dominant hydrologic source and connectivity to
the lake (Albert et al., 2003). The most comprehensive data for Lake Huron coastal wetlands was completed by the
Great Lakes Coastal Wetland Consortium (GLCWC). The GLCWC identified 31 coastal wetland complexes within the
project area, consisting of 94 individual wetlands and covering a total area of approximately 2122.49 ha. The
western shores of the Bruce Peninsula have many exposed irregular shorelines with wide and shallow limestone
bedrock shelves, many islands and reefs, and sheltered bays. These characteristics provide many protected and
low energy environments where most of the Bruce Peninsula’s coastal wetlands have developed. The eastern
shoreline of the Bruce Peninsula is rugged with steep nearshore slopes which has prevented the development of
extensive wetlands, although some have developed in protected embayments such as at Wingfield Basin, Hope
Bay and Cape Croker.

Biodiversity
Because they have a combination of upland and aquatic characteristics, coastal wetlands support a diversity of
plants, fish, and wildlife species. The differences in water depth, sediment type, wave exposure, chemistry of
water supplies, and other factors combine with temporal variations in water levels to create diverse environmental
conditions and niches for a great number of species of wetland and aquatic plants in Great Lakes coastal wetlands
(Keddy and Reznicek, 1986; Keddy, 1990; Wilcox, 1993; Wilcox et al., 1993). Macrophyte assemblages in coastal
wetlands provide diverse structural habitats for aquatic and wetland fauna with several distinct vegetation zones
which provide a combination of upland and aquatic characteristics. This gradient of vegetation communities
provides habitats that support a diversity of plants, fish, and wildlife. Although not all are present in every wetland,
typical zonation includes:

58

COMMUNITY CONSERVATION AND STEWARDSHIP PLAN

(1) the submergent marsh containing submerged and/or floating vegetation;
(2) the emergent marsh, characterized by shallow water or saturated soils and typically dominated by species
emerging above the water;
(3) the narrow but diverse shoreline or strand zone at or just above the water line where seasonal water level
fluctuations and waves cause erosion, and is usually dominated by annual herbs;
(4) the wet meadow zone represents a transition from wetland to terrestrial and is characterized by
saturated or periodically flooded soils and is dominated by sedges, grasses and other herbs, and;
(5) the shrub swamp and swamp forest zones, both characterized by periodic standing water and dominated
by woody species adapted to a variety of flooding regimes
Coastal wetland food webs can be very complex. Macrophytes and the algae that grow on them (epiphytes) are
the base of the food web in wetlands (Mitsch and Gosselink, 1993). Macrophytes are a direct food source for many
aquatic organisms, including invertebrates, waterfowl, fish and muskrats. The epiphytic algae communities
growing on the living and dead macrophytes are important food sources for aquatic invertebrates such as insects,
snails, molluscs and worms which are consumed by higher trophic levels such as fish and bird species. These
invertebrates cycle nutrients through the system by breaking down coarse vegetation and making it available to
fauna at higher trophic levels, such as fish and birds species. Coastal wetlands are critical areas for fish production
in the Great Lakes. The Great Lakes support nearly 200 fish species, of which more than 90 percent use coastal
marshes during some part of their life cycles on either a temporary or permanent basis. Aquatic macrophytes
provide habitat for spawning and nursery, an abundant food supply, and necessary cover from predator species.
Resident coastal wetland species include largemouth bass, rock bass, bluntnose minnow, and pumpkinseed while
species such as yellow perch and northern pike use them on a temporary basis for spawning and nursery grounds.
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Map 3.9. Coastal wetlands by hydrogeomorphic class.
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The warm, food-rich, and protected shallow waters of coastal wetlands provide important habitat for many reptile
and amphibian species and they have long been recognized as important habitat for many bird species. Several
species of waterfowl and marsh birds use coastal wetlands for breeding sites. The most important wetland areas
for waterfowl are characterized by a hemimarsh condition (Weller and Spatcher, 1965) and have high interspersion
of different habitats—namely emergent marsh, strand, aquatic zones and open water (Prince et al., 1992). As a
significant migratory route in North America, many species of migrating passerines use coastal forests surrounding
these wetlands as a vital food source. Coastal wetlands also provide habitat for several mammals, such as mink,
river otter, raccoon, muskrat and beaver. Muskrats and beavers can substantially alter wetland habitat by cutting
emergent vegetation, such as cattails and bulrushes, for food and shelter, creating unvegetated, open pools often
favoured by birds (Weller, 1987).

Ecosystem Processes
Shoreline sediment dynamics control the patterns of sediment deposition through a variety of physical processes
such as currents and storm events. Shifting shoreline sediments can influence many important features, such as
the location of wetlands and the degree of circulation of wetland waters with lake waters. Coastal wetlands are
also heavily influenced by water level fluctuations, both the short term fluctuations associated with seiches and
the longer term seasonal and multi-year fluctuations (Wilcox, 1989), which contribute to the dynamic character of
coastal wetlands. Longer term water level fluctuations have a profound impact on wetland plant communities,
causing these communities to shift landward in high water years or lakeward in low water years. Coastal wetlands
are adapted to normal variations of the Great Lakes water levels as disturbance to maintain productivity, and plant
species require these fluctuations to maintain their diversity (Harris et al., 1981; Keddy and Reznicek, 1986; Wilcox,
1989). The ability of seeds to remain dormant in the seed bank is an adaptation that allows many coastal wetland
plants to respond to these fluctuations.

Coastal Wetland Assessment
Size
KEA: Size and extent of characteristic communities and ecosystems
Indicator: Total area of coastal wetlands
Current Status: GOOD
Description: Due to their local importance for habitat and ecosystem functions, global rarity, and the significant
historic loss of coastal wetlands in the Great Lakes basin, it is necessary to “maintain total areal extent of Great
Lakes coastal wetlands, ensuring adequate representation of coastal wetland types across their historical range”
(Great Lakes Water Quality Agreement). This indicator represents the total area of coastal wetlands in each
subwatershed and is intended to monitor and assess changes in the extent of coastal wetlands. As with many
other areas throughout the Great Lakes, it is likely that coastal wetlands on the Bruce Peninsula have been lost in
the past due to shoreline alteration, dredging, and other human activities. However, there are no historical data on
the areal extent of coastal wetlands on the Bruce Peninsula to be able to identify quantitative thresholds for
change so qualitative thresholds developed for the Lake Huron Biodiversity Conservation Strategy were used. The
Southern Ontario Land Resource Information System (SOLRIS) is being updated to 2010 imagery using a process
called “Change Detection”, which will detect changes in land cover over past 10 years and should be integrated
into assessment in the future. The Great Lakes Coastal Wetland Consortium (GLCWC) has identified 31 coastal
wetland complexes within the plan area, consisting of 94 individual wetlands and covering a total area of
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approximately 2122.49 ha. These wetlands represent all hyrdogeomorphic types, including lacustrine, barrierprotected, and riverine. The largest amount of coastal wetland habitat is located in the 2FA-06 (205.9 ha), 2FA-07
(342.3 ha), 2FA-08 (225.1 ha), and 2FA-12 (1137.3 ha) watersheds.

Landscape Context
KEA: Ecosystem connectivity
Indicator: Road density within 2km of shoreline
Current Status: GOOD
Description: Roads have substantial
ecological impacts on coastal areas by
disrupting wildlife movements and
behavior, modifying habitats, altering
water drainage patterns, introducing
exotic species, among others. Roads are
known to be a significant source of
mortality to amphibians and reptiles (Hels
and Buchwald 2001; Gibbs and Shriver
2005), especially those that breed in
aquatic habitats and must cross roads to
travel between hibernation and breeding
sites. In their study of the effect of road
density on water quality of wetlands of the
Canadian Great Lakes, Cvetkovic et al.
(2009) found that wetlands showed signs
of degradation above a road density
threshold of 14 m/ha, and recommended
that this level be used to guide
conservation efforts to protect Great
Lakes coastal wetlands. Although
thresholds of impacts on reptiles and
amphibians are not available, the ratings
for this indicator are based on thresholds
developed by Cvetkovic et al. (2009) for
water quality.
Based on the coastal wetland surveys in FFNMP, several of the mainland coastal wetlands are close to or have
already exceeded the road density threshold of 14 m/ha, and may be vulnerable to irreversible damage if further
development is permitted. Road density surrounding individual wetlands has not yet been assessed in other areas
which would provide a more accurate assessment of site-specific impacts, however, the road density within 2km of
the shoreline has been determined for each watershed. Sucker Creek (2FA-12), Stokes River (2FA-08), and Melville
Sound Shore (2FA-02) watersheds have the highest road density with 12.1 m/ha, 10.7 m/ha, and 10.0 m/ha,
respectively.
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Indicator: Percent natural land cover in watershed
Current Status: VERY GOOD
Description: Watershed land use and the corresponding amount of land cover has been shown to have an effect
on water quality and basic functioning and resilience of ecological systems (Lougheed et al. 2001, Uzarski et al.
2005, Niemi et al. 2009). This indicator is a measure of the percentage of natural land cover within the watershed
of coastal wetland sites, providing a broad-scale surrogate for ecosystem function, hydrological connection, and
habitat suitability and vulnerability. This rating is based on a GIS assessment with an average measurement of
81.66% natural cover in the plan area. Judges Creek watershed (2FA-03) was rated as Fair with 53.58% natural
cover, while Stokes River (2FA-08), Melville Sound Shore (2FA-02), and the Lake Huron Islands (2FA-14) watersheds
were rated as Good with 72.09%, 79.21%, and 79.58% natural cover, respectively. All other watersheds exceed
80% natural cover and are rated as Very Good. Efforts should be made to maintain natural cover in all watersheds
and to increase cover in the Judges Creek and Stokes River watersheds where possible.

Indicator: Percent natural land cover within 2km of shoreline
Current Status: VERY GOOD
Description: Literature indicates that alteration of natural land cover within coastal systems may have a significant
impact on the nearshore and coastal aquatic habitat and on water quality and quantity within the watershed
(SOLEC 2008). This indicator is a measure of the percentage of natural cover within two kilometres of the
shoreline. This indicator is also used to assess the Nearshore Zone and Shoreline Complexes. Land use in the
coastal zone on the Bruce Peninsula has been minimally converted to non-natural land cover. This rating is based
on a GIS assessment that produced an average measurement of 86.71% natural cover within two kilometres of the
shoreline and is rated as Very Good. All subwatersheds exceeded the 70% natural cover and are each rated as Very
Good.

KEA: Water quality
Indicator: Water Quality Index (WQI) for wetland quality
Current Status: VERY GOOD
Description: Water quality is a critical attribute for the viability of coastal wetland plants, fish and wildlife. The
Water Quality Index (WQI) score provides a snapshot of coastal wetland condition according to the degree of
human disturbance. Twelve variables are used to measure the degree of water quality impairment, including
primary nutrients (total phosphorus, soluble reactive phosphorus, total ammonia nitrogen, total nitrate nitrogen,
and total nitrogen), water clarity (chlorophyll, total suspended solids, turbidity), as well as physical parameters
(temperature, pH, and conductivity) (Parker et al. 2008--SOK). The ratings for this indicator were adapted from
Chow-Fraser for use in the Lake Huron Biodiversity Conservation Strategy.
Water quality assessments have been completed annually at eight sites in Fathom Five National Marine Park
(FFNMP) from 2005-2012 (Parks Canada, 2007a). Based on data from Chow-Fraser (2007), WQI scores ranged from
0.79 to 2.01 with an average score of 1.57 and overall rating of Very Good. All of the WQI scores for individual sites
in FFNMP were rated as Very Good except for one site in Hay Bay which had a score of 0.79 and a rating of Good.
Mainland sites had significantly lower mean WQI scores compared with island sites (1.28 vs 1.94), suggesting that
increased human activities can negatively affect water quality in coastal wetlands. Data obtained from the GLCWC
monitoring project will provide a more comprehensive assessment of coastal wetlands throughout the plan area.
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Condition
KEA: Plant communities
Indicator: Wetland macrophyte index
Current Status: UNRANKED
Description: Aquatic plants are responsible for essential functions in the wetlands such as fish and plankton
habitat, nutrient retention, and oxygen production services. Wetland macrophytes are directly influenced by water
quality and impairment in wetland quality making the composition of aquatic plant communities can be suitable
indicators. A wetland macrophyte index (WMI) was derived based on the statistical relationships of biotic
communities along a gradient of deteriorating water quality (Croft and Chow-Fraser 2007).

KEA: Abundance and diversity of amphibians
Indicator: Amphibian Index of Biotic Integrity (IBI)
Current Status: UNRANKED
Description: Amphibians rely heavily on aquatic environments for reproduction and other life sustaining purposes.
Most amphibians inhabit wetland environments during most or part of their life cycle, and among the amphibian
class, frogs and toads generally rely most heavily on wetland systems. Amphibians may also be the most sensitive
vertebrates to aquatic and atmospheric pollution, and therefore may be deemed highly useful early warning
indicators of wetland pollution and habitat degradation. This indicator captures the status of amphibians,
specifically frogs and toads in coastal wetlands. It is essentially the same as the SOLEC indicator for Wetland
Anurans (Tozer 2011), and is part of the GLCWC monitoring project. Data was unavailable for assessment,
however, the GLCWC monitoring project includes the Amphibian IBI and data should be incorporated into
assessment when made available.

KEA: Abundance and diversity of wetland-dependent bird species
Indicator: Marsh Bird Index of Biotic Integrity (IBI)
Current Status: UNRANKED
Description: Coastal wetlands provide breeding habitat for many of Great Lakes bird species. This indicator
captures the status of birds in coastal wetlands and represents an index of biological condition for breeding bird
communities corresponding to land use. It is essentially the same as the SOLEC indicator for Wetland Birds (Tozer
2011a), and is part of the GLCWC monitoring project. Data was unavailable for assessment, however, the GLCWC
monitoring project includes the Marsh Bird IBI and data should be incorporated into assessment when made
available.

KEA: Fish habitat quality
Indicator: Wetland Fish Index (WFI) of Wetland Quality
Current Status: GOOD
Description: Coastal wetlands on the Bruce Peninsula provide vital habitat for more than 40 fish species. Fish
assemblages have been used as land use or water quality indicators of environmental conditions at the Great Lakes
coastal margins (Seilheimer and Chow-Fraser 2006, Uzarski et al. 2005). The WFI is a measurable indicator of fish
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species composition in Coastal Wetlands but also considers ecosystem function because environmental variables
(e.g. water quality) are incorporated into the index. It measures the statistical relationships of biotic communities
along a gradient of deteriorating water quality. Wetland fish assessments have been completed at eight sites in
Fathom Five National Marine Park (Parks Canada, 2007a). Based on data from Chow-Fraser (2007), the coastal
wetlands of Fathom Five are generally considered to be in good condition, characterized by clear, oligotrophic
water, with a rich assemblage of turbidity intolerant fish species such as brook stickleback and blackchin shiner
(Trebitz et al. 2007; Cvetkovic and Chow-Fraser 2011). An exception is Big Tub Harbour, where a lower WFI may be
related to the invasive round goby. Data obtained from the GLCWC monitoring project will provide a more
comprehensive assessment of coastal wetlands throughout the plan area.

KEA: Spawning habitat quality and accessibility
Indicator: Spawning/recruitment success of representative coastal wetland spawners
Current Status: UNRANKED
Description: Nearly all Great Lakes fish species utilize Coastal Wetlands for at least one life stage. Most of these
use Coastal Wetlands for spawning; for many fish species Coastal Wetlands represent their primary Great Lakes
spawning habitat. This indicator represents spawning and/or recruitment success of a suite of fish species that
spawn in Coastal Wetlands. The key indicator species are yellow perch and northern pike, but other species of
interest include pugnose shiner, lake chubsucker, brassy minnow, and spotted gar. This indicator has not been fully
developed but would complement the wetland fish IBI indicator, and is more reflective of the role of coastal
wetlands as critical spawning habitat for many Great Lakes fish species. Although local data is currently
unavailable, throughout Lake Huron yellow perch populations are well-below historic numbers and are not
meeting the Fish Community Objective (Fielder et al. 2008). Similarly, northern pike numbers have declined
substantially below levels observed in the 1980s and 90s in parts of Lake Huron and muskellunge are rare or
absent from many areas (Fielder et al. 2008).

Table 3.6. Viability assessment of Coastal Wetlands

KEY ATTRIBUTE

INDICATOR

RATING

Size
Size and extent of
characteristic communities

Total area of all coastal wetlands

GOOD

Landscape Context
Water quality

Landscape pattern and
structure

Water Quality Index

VERY GOOD

% natural land cover in watershed

VERY GOOD

% natural land cover within 2km of shoreline

VERY GOOD

Number of buildings/km2 within 500m of shoreline
Ecosystem connectivity

Daily average lake levels

NOT ASSESSED
FAIR
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Road density within 2km of coastal wetland

UNRANKED

# migratory of fish barriers

UNRANKED

Wetland macrohphyte Index of Wetland Quality

UNRANKED

Amphibian Index of Biotic Integrity

UNRANKED

Marsh Bird Index of Biotic Integrity

UNRANKED

Condition
Vegetation structure

Species abundance and
composition

Fish Index of Wetland Quality
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GOOD

