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The Bruce Peninsula is an ecological treasure chest. It is of significance not just 
to people who call it home, but for all Canadians. It is that special because it 

has one of the highest concentrations of rare species in all of Canada. 

Recognizing this, the Bruce Peninsula Biosphere Association initiated the prepa-
ration of our community’s first Conservation and Stewardship Plan. Guiding the 
process was a diverse group of 22 talented and dedicated Steering Committee 
members. It was my privilege to work with them and I thank them for their 
many, many hours of work.

I thank too Sean Liipere, the Program Manager, who worked so very hard to 
bring this Plan to completion. His strong conceptual skills and ability to engage 
community members were great assets in plan development.

Finally, I gratefully acknowledge the support of Friends of the Greenbelt Foun-
dation and in particular thank Shelley Petrie for her guidance and support for 
this important project.

We sincerely hope the Plan will serve as a springboard for actions by many differ-
ent groups working together to restore and conserve this ecological gem.

 

Elizabeth Thorn
Chair, Conservation and Stewardship Steering Committee
Chair, Bruce Peninsula Biosphere Association
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The Bruce Peninsula has long been recognized as a 
special place and it sustains some of the most intact 

ecosystems in all of southern Ontario. It is a critically im-
portant stronghold for native flora and fauna and it has 
been identified as one of the Great Lakes’ biodiversity 
“hotspots” with an abundance of rare and endangered 
species and communities. The majestic cliffs of the Niaga-
ra Escarpment dominate the area, soaring to 120 m above 
Georgian Bay and gently sloping southwestwardly over a 
dolostone plain to the bedrock and sandy shores of Lake 
Huron. This spectacular geological formation combines 
with the climatic influences of the Great Lakes to create 
a mosaic of ecological systems and communities. Nested 
within the vast forests of the Bruce Peninsula are lakes, 
wetlands, rivers and streams, and a variety of globally rare 
alvar communities. The shorelines of the Bruce Peninsula 
and its archipelago of islands offer a diverse assemblage 
of coastal communities from cliffs and talus slopes to 
cobble, boulder and bedrock shorelines to sand beaches 
and dunes. The surrounding waters provide diverse and 
productive aquatic systems from the shallow nearshore 
areas and coastal wetlands of Lake Huron to the depths of 
Georgian Bay. As a community we depend on our biodi-
versity for our health, our economy, our enjoyment, and 
our cultural heritage. It is crucial that we come together 
as a community to address current issues which threaten 
our local biodiversity and to build resilience to those that 
emerge in the future.

The Community Conservation and Stewardship Plan 
(CCSP) is a community-based initiative intended to guide 
and coordinate local action to address critical issues that 
may compromise local biodiversity. It offers a strategic 
framework for our community to:

• Assemble available biodiversity information
• Define a shared community vision of biodiversity 

conservation for the Bruce Peninsula 
• Develop strategies for protecting, restoring and con-

serving important areas and mitigating threats to 
biodiversity

• Promote multi-stakeholder coordination and coop-
eration toward biodiversity conservation

• Provide a framework for measuring, managing and 
reporting biodiversity conservation efforts

PLAN SCOPE

The CCSP will guide conservation actions on the Bruce 
Peninsula from 2014-2019. The geographic area of the 
plan is based on subwatershed boundaries extending 
from the islands off of Tobermory to Chief ’s Point on 
the Lake Huron coast and to Cape Croker on the Geor-
gian Bay coast. In addition to the land base and islands of 
the Bruce Peninsula, the plan area also occupies the sur-
rounding nearshore waters.

PLANNING PROCESS

The project was initiated by the Bruce Peninsula Bio-
sphere Association and overseen by a steering commit-
tee representing 23 local to national organi-zations and 
agencies. Over 700 people have been engaged in the plan-
ning process through community workshops, meetings, 
and events, and a partner survey. Many existing plans and 
initiatives were also consulted, such as the Ontario Bio-
diversity Strategy, Lake Huron Biodiversity Conservation 
Strategy, and many local and regional planning initiatives, 
to reaffirm and advance conservation priorities on the 
Bruce Peninsula. 

The process for developing the CCSP was modelled from 
that used for The Sweetwater Sea: A Biodiversity Conser-
vation Strategy for Lake Huron (LHBCS). This binational 
strategy was developed to fulfll commitments under the 
Great Lakes Water Quality Agreement and is focused 
largely on the health of Lake Huron. The intent of the 
CCSP was to support the local implementation of the LH-
BCS and expand its scope to also include other features 
(e.g. forests, open lands) that represent all of the Bruce 
Peninsula’s biodiversity. As with the LHBCS, the planning 
framework for this plan was adapted from a proven pro-
cess developed by The Nature Conservancy (The Nature 
Conservancy, 2000). This process produced the following, 
each of which comprises a chapter of the technical report:

• Selection of biodiversity features that represent the 
full suite of the Bruce Peninsula’s biodiversity and a 
health assessment for each feature

• Identification and ranking of stressors to the Bruce 
Peninsula’s biodiversity 

• Development of key strategies to maintain and re-
store local biodiversity, abate critical stressors, and 
build community capacity for conservation

The Conservation and Stewardship Plan for the Bruce 
Peninsula was developed with the support and guid-

ance of a Steering Committee, representing 23 local, pro-
vincial and national organizations with an interest in safe-
guarding the Bruce Peninsula’s biodiversity. The following 
Steering Committee representatives need to be acknowl-
edged for their significant commitment and support:

Elizabeth Thorn (Steering Committee Chair and Bruce 
Peninsula Biosphere Association), Dale Thompson (Bruce 
Peninsula Environment Group), Shirley Teasdale (Bruce 
Peninsula Tourist Association), Chris Laforest (County of 
Bruce), Greg Mayne (Environment Canada), Robert Bar-
nett (Escarpment Biosphere Conservancy), Jacqui Emp-
son Laporte (Ontario Ministry of Agriculture and Food), 
John Cotrill (Grey Sauble Conservation Authority), Au-
drey Holden (Historic Saugeen Métis), Donna Stewart 
(Lake Huron Centre for Coastal Conservation), Ralph Jell 
(Little Pike Bay Residents Association), Bill Jones (Mu-
nicipality of Northern Bruce Peninsula), Cara Copeland 
(Nature Conservancy of Canada), Lisa Grbinicek (Niaga-
ra Escarpment Commission), Craig Todd (Ontario Min-
istry of Natural Resources), Ted Briggs (Ontario Minis-
try of Environment), John Urquhart (Ontario Nature), 
Megan Anevich (Ontario Nature), Keith Early (Ontario 
Parks), Michael Patrikeev (Parks Canada), George Hei-
genhauser (Resident), Janna Chegahno (Saugeen Ojibway 
Nations Environment Office), Ray Rothenbury (Sourc-
es of Knowledge), Paul Cormier (St. Edmunds Proper-
ty Owners Inc.) and Marilyn Bowman (Town of South 
Bruce Peninsula).

A group of “Wise Ones” provided valuable local insight 
and knowledge to ensure that the plan reflects the needs 
and concerns of the community on the Bruce Peninsu-
la, including: Rod Steinacher, Dr. George Harpur, Jarmo 
Jalava, Doug Cunningham, John Haselmayer, Bob Day, 
Jacqui Wakefield, Darci Lombard, Bill Caulfeild-Browne, 
John Francis and John Rodgers.

The Bruce Peninsula Biosphere Association Board of Di-
rectors was also fundamental in providing input and guid-
ance throughout the project: Elizabeth Thorn (Chair), 
Tom Boyle (Vice Chair), Bridget Rosser (Treasurer), Reed 
Rodgers (Secretary), Craig Dawson, Dave Hosken, Jim 
Kuellmer, John Rodgers, Shirley Teasdale, Jeremy Thorn, 
Linda Weatherhead and Sheldon Weatherhead.
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key strategies and objectives. The highest ranking stress-
ors were invasive species, climate change, incompatible 
residential development, and roads. Other high ranking 
threats included agricultural and residential pollution, in-
dustrial wind development, artificial drainage, shoreline 
alterations, high intensity visitation, off-road vehicles, ag-
gregate extraction, and commercial and recreational fish-
eries, incompatible forestry practices and light pollution.

CONSERVATION STRATEGIES 

Strategies were developed to directly mitigate the identi-
fied ecosystem stressors and address the indirect econom-
ic, social, or political factors that influence them. Strate-
gies proposed by community members and partners were 
augmented with those identified in existing conservation 
plans. Strategies were evaluated based on which were 
most critical to address and most practical based on the 
local interest, capacity and availability of resources, as 
well as the scope of the stressor. For example, strategies 
were not developed to directly mitigate climate change 
but many other strategies reduce the vulnerabilities of 
climate change impacts such as drain management and 
restoration of riparian vegetation. 

Strategies were organized by six broad strategic areas 
adapted from the Conservation Measures Partnership 
taxonomy of conservation actions, including: Land and 
Water Management, Species Management, Protected Ar-
eas, Planning and Policy, Science, and Education. These 
strategic areas not only provide a focus for conservation 
actions but also for partnerships. The Plan identifies 30 
strategies which were further detailed by developing spe-
cific objectives and recommended actions.

ACTION PLAN AND IMPLEMENTATION

The Action Plan identifies a comprehensive suite of strate-
gic, voluntary actions that community partners can adopt 
to conserve the Bruce Peninsula’s biodiversity over the 
next five years. It outlines key strategies under each strate-
gic area and provides a detailed list of actions and recom-
mended activities, as well as potential lead or supporting 
organizations responsible for its implementation. Prior-
ity actions were determined based on feasibility, organi-
zational priorities, funding availability, opportunities to 
build on local experience and capacity, and existing bio-
di-versity conservation initiatives. As our understanding 
of the Bruce Peninsula’s biodiversity improves, new issues 
will emerge, and further actions may be considered. As 
such, the identified actions do not represent an exhaustive 

list or preclude the identification of new community ini-
tiatives to support biodiversity conservation in the future.

The implementation of this Plan requires collaboration 
across multiple community sectors. To facilitate a col-
laborative and coordinated approach, the implementa-
tion of this Plan will be overseen by a multi-stakeholder 
network that has been formed from the project Steering 
Committee. This network will be responsible for: pro-
viding coordination, expertise and leadership to support 
implementation; performance monitoring and reporting; 
dialogue and information sharing, and; improving access 
to resources, among others.

This planning processes has brought together the vast lo-
cal knowledge and expertise of our community to better 
understand the Bruce Peninsula’s biodiversity and the 
critical issues it faces. It has provided a forum for commu-
nity dialogue and learning, leading to a strategic, place-
based action plan to protect, restore and benefit from our 
region’s biodiversity. The process has also established a 
foundation for creating a strong network of community 
partners on the Bruce Peninsula by engaging property 
owners, businesses, farmers, community organizations, 
Aboriginal groups, government agencies, academic insti-
tutions, and others in the development of this plan.

BIODIVERSITY FEATURES

Seven biodiversity features were selected for their abili-
ty to represent the full suite of biodiversity on the Bruce 
Peninsula, including its species, natural communities and 
ecological. The following defines the selected biodiversity 
features which are the focus for the conservation planning 
process:

1. Forests: All forest types including native deciduous, 
coniferous, and mixed forests and cultural forests, 
such as plantations, woodlots and windbreaks. 

2. Open Lands: All open land areas including crop-
lands, hayfields, pastures, old and fields. 

3. Alvars: All alvar types including open pavement, 
grassland, shrubland and treed alvars located inland 
and along the shoreline. 

4. Great Lakes Shorelines: All shoreline complexes on 
the mainland and islands from the current shoreline 
to two kilometres inland, including bedrock shores, 
cobble beaches, cliffs and talus slopes, sand beaches 
and dunes. 

5. Inland Waters: All inland aquatic systems including 
lakes, rivers and streams, and wetlands, as well as ar-
tificial drains and ditches. 

6. Coastal Wetlands: All coastal wetland types, includ-
ing lacustrine, riverine, and barrier-protected wet-
lands that are connected to and directly influenced 
by Lake Huron and Georgian Bay. 

7. Nearshore Waters: Open waters of Lake Huron and 
Georgian Bay from the current shoreline to the 30 m 
depth contour, featuring the entire water column and 
lakebed, including shoals and reef complexes. 

The current “health” status, or viability of each biodiversi-
ty feature was assessed by defining a set of science-based 
indicators representing its landscape context, condition 
and size. Each indicator was assigned thresholds defining 
acceptable ranges of variation, or the conditions thought 
to be suitable for long-term persistence of the feature. 
These indicators and thresholds provided the basis for 
rating the status of each feature as Poor, Fair, Good or 
Very Good. 

Through review of existing monitoring reports, databases, 
and expert consultation, each indicator was evaluated and 
given a health rating, where information was available. 
While indicators were identified for many of the biodiver-
sity features, much of the data and information required 
to evaluate the health of the biodiversity feature was not 

available or not representative of the entire Bruce Penin-
sula. Given these limitations, a full health assessment was 
not completed and an overall report card for the Bruce 
Peninsula could not be provided at this time. However, 
this exercise was useful in identifying the range of factors 
that are necessary to support each biodiversity feature 
and in identifying specific place-based stresses (e.g. high 
nutrient and sediment levels in Judges Creek and Stokes 
River) where management actions should be considered. 
Furthermore, it also identified additional monitoring and 
assessment actions that should be implemented in the fu-
ture to provide a more thorough evaluation. Additional 
data will be incorporated as it becomes available.

ECOSYSTEM STRESSORS

Stressors are factors that have a direct negative impact 
on the health of biodiversity features or on the ecological 
systems and processes that sustain them. Using the via-
bility assessment and existing literature, an initial list of 
stressors was prepared for each biodiversity feature which 
was further refined by community input. These stressors 
were ranked according to the scope and severity of their 
impacts, and the difficulty of reversing their impacts. 
Through planning exercises at the community work-
shops, participants analyzed some of the environmental, 
economic, social, and political factors influencing many 
of the stressors, which provided the basis for identifying 

ECOSYSTEM STRESSORS RATING

Invasive Species VERY HIGH

Climate Change VERY HIGH

Incompatible Residential Development VERY HIGH

Roads VERY HIGH

Industrial Wind Developments HIGH

Agricultural Pollution HIGH

Residential Pollution HIGH

Artificial Drainage MEDIUM

Shoreline Alterations MEDIUM

High Intensity Visitation MEDIUM

Off-Road Vehicles MEDIUM

Aggregate Extraction MEDIUM

Commercial and Recreational Fisheries MEDIUM

Incompatible Forestry Practices LOW

Light Pollution LOW
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References 117 In September 2012, the Bruce Peninsula Biosphere As-
sociation initiated a project to develop a Community 

Conservation and Stewardship Plan for the Bruce Penin-
sula through funding from the Friends of the Greenbelt 
Foundation. This project brought together the vast local 
knowledge and expertise of our community to better 
understand the Bruce Peninsula’s biodiversity and the 
critical environmental issues it faces. It has provided a fo-
rum for community dialogue and learning, leading to a 
strategic, place-based action plan to protect, restore and 
benefit from our region’s biodiversity. The project has also 
established a foundation for creating a strong network of 
community partners on the Bruce Peninsula by engag-
ing property owners, businesses, farmers, community 
organizations, Aboriginal groups, government agencies, 
academic institutions, and others, in the development of 
this plan. With this community network and a course of 

action, we can come together to address immediate com-
munity issues while building our resilience to those that 
emerge in the future.

1.1 About the Plan
1.1.1 Purpose
The Conservation and Stewardship Plan for the Bruce 
Peninsula is intended as a strategic framework to guide 
and coordinate local action to address critical issues that 
may compromise the ecological, social, and economic 
wellbeing of our community. The plan offers a suite of 
recommended actions that our community can work to-
wards in partnership over the next five years. Although 
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the focus of the plan is to ensure the integrity of our re-
gion’s biodiversity, it recognizes the need to balance both 
conservation and community development objectives, 
and it strives to integrate both where possible. Based on 
broad input from our community and partners, the pur-
pose of this plan is to: 

• Create a unified vision and strategic focus for local 
conservation and stewardship efforts;

• Enable coordinated multi-stakeholder action to ad-
dress complex and multi-jurisdictional issues;

• Compile key information on our region’s biodiversity 
and ensure that it is broadly accessible to our com-
munity and our partners;

• Facilitate the sharing of knowledge, expertise, and 
ideas, and;

• Strengthen access to human and financial resources 
to enable action. 

1.1.2 Vision Statement
Generations from now, new stewards of the Bruce Pen-
insula will be inspired by our legacy. Whether standing 
on the breathtaking cliffs of the Niagara Escarpment or 
finding solitude in an ancient alvar, the landscapes and 
waterscapes of the Bruce Peninsula will reveal our stories 
of a proud, committed community that worked together 
to safeguard the area`s rich and irreplaceable natural en-
vironments. 

As one of the most intact natural areas left in southern 
Ontario, the Bruce Peninsula will remain as a critical 
refuge for globally, nationally and provincially rare spe-
cies and continue to preserve an outstanding mosaic of 
healthy terrestrial and aquatic ecosystems. As part of a 
UNESCO World Biosphere Reserve, we will demonstrate 
to the world a community-based model for protecting our 
environments while building a sustainable prosperous 
community. Our people will be recognized as passionate 
stewards, working together to maintain and restore the 
area`s spectacular biodiversity, its ecosystems and the 
services that they offer us. Our network of protected plac-
es will ensure that these features remain unimpaired for 
all time, providing opportunities to discover and to learn 
about the wonders of this place. Our shared knowledge 
will inform our decisions, inspire our actions, and nurture 
innovation. Our way of life will be deeply rooted in a cul-
ture of sustainability as we recognize that our livelihoods, 
our health, and our wellbeing are all intrinsically connect-
ed to the lands and waters of the Bruce Peninsula. 

1.1.3 Mission Statement
To protect, maintain and restore the Bruce Peninsula’s 
rich diversity of plant, fish and wildlife communities by 
conserving the lands, the waters, and the natural process-
es that sustain them so that all may benefit from them, 
now and in the future. 

1.1.4 Project Outcomes
1. Create a community-based action plan that will en-

able measurable improvements to the ecological in-
tegrity of the Bruce Peninsula through a coordinated, 
cooperative approach to conservation and steward-
ship 

2. Gather and present key information to increase pub-
lic awareness and understanding of the Bruce Penin-
sula’s ecological significance and to encourage local 
stewardship 

3. Build a conservation network to strengthen collab-
oration between organizations and to build support 
for plan implementation 

1.1.5 Plan Scope
A five-year planning period has been adopted for the im-
plementation of the Community Conservation and Stew-
ardship Plan extending from 2014-2019. The geograph-
ic area focuses on a large part of the Bruce Peninsula, a 
90-kilometre peninsula that separates Georgian Bay from 
Lake Huron. As shown in Map 1.1, the boundaries of the 
plan area are based on subwatershed boundaries extend-
ing from the islands off of Tobermory to Chief ’s Point on 
the Lake Huron coast and to Cape Croker on the Geor-
gian Bay coast. The planning area includes terrestrial and 
aquatic systems on the land base of the Bruce Peninsula 
as well as the nearshore zone of Lake Huron and Georgian 
Bay, which extends to a depth of 30 metres. The plan area 
occupies a total of 1749.92km2, of which the land base and 
islands of the Bruce Peninsula consist of 956.55km2 and 
the nearshore waters surrounding the Bruce Peninsula 
consist of 793.37km2. 

Map 1.1. Map of the plan area boundary showing subwatersheds and nearshore area (Cartographics Ltd. 2014).



CHAPTER 1: INTRODUCTION  |  54   |  CONSERVATION AND STEWARDSHIP PLAN 

1.1.6 Guiding Principles

The Lake Huron-Georgian Bay Framework for Commu-
nity Action (www.lakehuroncommunityaction.ca) is a 
people-based approach that promotes community action 
to respond to environmental issues across the greater Lake 
Huron watershed. The Framework is intended to connect 
the actions of government and non-government organi-
zations, raise awareness about common environmental 
issues and actions, and build upon the existing strengths 
and opportunities in our communities. It encourages 
active participation in resource stewardship, promotes 
environmentally responsible decisions and activities, es-
tablishes a shared network of contact people and environ-
mental information, and promotes local restoration and 
protection initiatives. The Community Conservation and 
Stewardship Plan uses the Lake Huron Charter as guiding 
principles with which to engage our own community and 
to share our local knowledge and our successes with other 
communities in the Lake Huron-Georgian Bay watershed. 

“We, the people(s) of the Lake Huron Watershed believe 
in a healthy, life sustaining ecosystem that provides our 
cultural, economic and spiritual fulfillment. Through this 
Charter we commit to working together to restore and 
protect the lands and waters of the Lake Huron Water-
shed for today and for all generations.”

We see – 
• clean air, clean water, healthy landscapes of forest 

and field;
• our community as a place where all people work 

together and reach positive solutions to environmen-
tal concerns, and;

• doors opening for new partnerships, new opportu-
nities, and increased environmental pride through 
community action.

We recognize – 
• that our lands and waters have been degraded and 

our attitudes and actions must change;
• that by protecting our life sustaining food, air and 

water, we protect ourselves;
• that we must adapt to our changing world especially 

our changing climate;
• that efforts by many have begun to make a positive 

difference, and;
• that we share the responsibility to sustain a healthy 

natural environment and as individuals, communi-
ties and government we are ready to take ownership 
and action.

We will take action – 
• by becoming aware of the watershed’s ecosystem 

and by identifying environmental issues and seizing 
opportunities for protection and restoration;

• by supporting the efforts of individuals, communi-
ties, businesses and government, to identify needs, 
goals and by promoting action, and;

• by being part of a network to share information with 
all people of the Lake Huron watershed.

And, this will ensure – 
• that degraded areas are restored and environmental 

health sustained;
• that our use of land and water is ecologically sound, 

and;
• that our open waters, shorelines, farmlands, forests, 

rivers, streams and wetlands across the watershed, 
are protected today and for all future generations.

1.2 Planning Process
1.2.1 Planning Framework 

The process for developing the Community Conservation 
and Stewardship Plan (CCSP) was modelled from that 
used for The Sweetwater Sea: A Biodiversity Conservation 
Strategy for Lake Huron (LHBCS). This binational strate-
gy was developed to fulfll commitments under the Great 
Lakes Water Quality Agreement and is focused largely on 
the health of Lake Huron. The intent of the CCSP was to 
support the local implementation of the LHBCS and ex-
pand its scope to also include other features (e.g. forests, 
open lands) that represent all of the Bruce Peninsula’s bio-
diversity. As with the LHBCS, the planning framework for 
this plan was adapted from a proven process developed 
by The Nature Conservancy (The Nature Conservancy, 
2000). The Conservation Action Planning (CAP) process 
uses concepts of adaptive management to plan, imple-
ment, and measure success for conservation projects. This 
process produced the following, each of which comprises 
a chapter of this technical report:

• Selection of biodiversity features that represent the 
full suite of the Bruce Peninsula’s biodiversity and a 
health assessment for each feature (Chapter 3-10)

• Identification and ranking of stressors to the Bruce 
Peninsula’s biodiversity (Chapter 11)

• Development of key strategies and actions to main-
tain and restore local biodiversity, abate critical 
stressors, and build community capacity for conser-
vation (Chapter 12)

The following outlines the steps used in the development 
of this plan:

(a) BIODIVERSITY FEATURES

“Biodiversity features” are target species, natural commu-
nities, or ecosystems chosen to represent the full suite of 
biodiversity of the Bruce Peninsula and they define what 
the Community Conservation and Stewardship Plan is 
aiming to conserve. Effective conservation of these biodi-
versity features should ensure the conservation of native 
biodiversity on the Bruce Peninsula. The Steering Com-
mittee identified seven biodiversity features which were 
further refined through public and stakeholder input. The 
biodiversity features selected are: Forests, Open Lands, 
Alvars, Inland Waters, Great Lakes Shorelines, Coastal 
Wetlands, and Nearshore Waters. 

(b) VIABILITY ASSESSMENT

The “viability assessment” is an evaluation of the current 
“health” status of each biodiversity feature. The viability 
assessment focuses on a suite of key ecological attributes 
(KEAs) and indicators for each biodiversity feature. A key 
ecological attribute is an aspect of a biodiversity feature 
that, if present, defines a healthy status and if missing or 
altered, would lead to the loss or degradation of that fea-
ture over time (e.g. water quality, ecosystem connectivity). 
KEAs are categorized based on the size or extent of the 
biodiversity feature, its condition (e.g. biological compo-
sition, structure and biotic interactions), and its landscape 
context (e.g. natural processes, surrounding land use). In-
dicators are specific measures to assess the status of each 
KEA. Each indicator is rated as Poor, Fair, Good, or Very 
Good based on thresholds that define acceptable ranges of 
variation and these ratings are aggregated to provide an 
overall assessment for the biodiversity feature. 

The identification of KEAs and indicators were primari-
ly based on existing programs and information, and as-
sessments were based on the best available information. It 
should be noted that a regional assessment of this nature 
has not been conducted on the Bruce Peninsula and, as 
such, there are challenges in assembling this information 
- many indicators have not been developed, there are in-
consistencies in protocols among partners, and a lack of 
representation of the entire plan area in the assessment. 
While indicators or data were not available for many of 
the assessments, the key ecological attributes were still in-
cluded as placeholders to identify information gaps and to 
understand stresses that may be impacting the respective 
biodiversity feature. The viability assessment will also pro-
vide a basis for coordinating regional monitoring efforts, 
identifying gaps in information, and creating opportuni-
ties for regular reporting to the community on the health 
of the Bruce Peninsula’s biodiversity. 

(c) ECOSYSTEM STRESSORS

“Ecosystem stressors” are factors that have a direct or indi-
rect negative impact on the health of biodiversity features 
or on the ecological systems and processes that sustain 
them. Using existing literature, an initial list of stressors 
was prepared for each biodiversity feature which was 
further refined by the steering committee, as well as par-
ticipants at community workshops and meetings. These 
stressors were ranked according to the scope and sever-
ity of their impacts, and the difficulty of reversing these 
impacts. Through planning exercises at the community Rod Steinacher
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workshops, participants reaffirmed and refined the list of 
stressors and helped to identify environmental, economic, 
social, and political factors influencing many of the stress-
ors, which provided the basis for identifying key strategies 
and objectives.

(d) STRATEGIES AND ACTION PLAN

Strategies were developed to directly mitigate ecosystem 
stressors and address the economic, social, or political 
factors associated with them. Potential strategies were as-
sembled from existing strategies developed through other 
planning efforts and from input at community workshops 
and meetings. Strategies were organized by broad strate-
gic areas, including: (1) Land and Water Management; (2) 
Species Management; (3) Education; (4) Science; (5) Par-
ticipatory Planning and Policy and; (6) Protection. These 
strategies were further detailed by developing one or more 
time-bound objectives and recommended actions. Strate-
gies and actions were evaluated based on which are most 

critical to implement and most practical based on the cur-
rent capacity and availability of resources. 

1.2.2 Public Consultation
The engagement of the community and regional stake-
holders was critical to the successful development of the 
Community Conservation and Stewardship Plan. Over 
700 people were engaged in the planning process to gather 
local input and ideas, and to build a foundation of support 
for its implementation. Prior to the commencement of 
this project in March 2013, two stakeholder meetings were 
held to gather input from 34 local and regional stakehold-
er representatives on the feasibility and possible approach 
for the project. This was supplemented with personal com-
munications with community members and a stakeholder 
survey. Ten community workshops were hosted between 
June and October 2013, which were attended by a total of 

ORGANIZATION REPRESENTATIVE

Bruce Peninsula Biosphere Association Elizabeth Thorn (Chair)
Bruce Peninsula Environment Group Dale Thompson
Bruce Peninsula Tourist Association Shirley Teasdale
County of Bruce Chris Laforest (Advisor) 
Environment Canada Greg Mayne
Escarpment Biosphere Conservancy Robert Barnett
Grey Sauble Conservation Authority John Cotrill
Historic Saugeen Métis Audrey Holden
Lake Huron Centre for Coastal Conservation Donna Stewart 
Little Pike Bay Residents Association Ralph Jell
Municipality of Northern Bruce Peninsula Bill Jones (Advisor) 
Nature Conservancy of Canada Cara Copeland 
Niagara Escarpment Commission Lisa Grbinicek
Ontario Ministry of Agriculture and Food Jacqui Laporte
Ontario Ministry of Natural Resources Craig Todd
Ontario Ministry of the Environment Ted Briggs
Ontario Nature John Urquhart and Megan Anevich
Ontario Parks Keith Early
Parks Canada Michael Patrikeev
Resident George Heigenhauser
Saugeen Ojibway Nation Environment Office Janna Chegahno
Sources of Knowledge Ray Rothenbury
St. Edmunds Property Owners Inc. Paul Cormier
Town of South Bruce Peninsula Marilyn Bowman

233 participants. These workshops offered presentations 
on each biodiversity feature and provided opportunities 
for participants to identify concerns and contribute input 
on potential strategies and actions. A two-day Working 
Group Summit was attended by 27 participants repre-
senting steering committee members, workshop partic-
ipants, and technical experts. The Summit focused on 
action planning for each biodiversity feature, including: 
(1) confirmation of definitions and nested features; (2) 
identification of monitoring and assessment programs, 
and; (3) discussion on potential goals and strategies. The 
executives of 13 local property owners associations were 
brought together to discuss local environmental concerns 
and the role of property owners in conservation. A meet-
ing with 45 local farmers was also held in partnership 
with the Huron Bay Cooperative which presented infor-
mation on agricultural trends and practices, and solicited 
input and participation in the planning process. Further-
more, over 500 people were also contacted through pre-
sentations to local organizations, including Bruce Penin-

sula Tourist Association, St. Edmunds Property Owners 
Inc., Bruce County Federation of Agriculture, Little Pike 
Bay Residents Association, Isthmus Bay Property Owners 
Association, Men’s Breakfast, Women’s Information Net-
work, and Miller Lake Community Group, among others.

1.2.3 Steering Committee
A steering committee has been fundamental in develop-
ing this plan, with representatives from 23 organizations 
guiding the planning process and providing broad input, 
technical advice and expertise. The steering committee 
will also be an important vehicle for building support for 
the implementation of the plan among their respective 
networks and creating a long-lasting conservation net-
work in the future. The steering committee members and 
their respective organizations are listed below.

Sue Ellen Boyle



CHAPTER 2: THE BRUCE PENINSULA  |  98   |  CONSERVATION AND STEWARDSHIP PLAN 

The Bruce Peninsula has long been recognized as a spe-
cial place and sustains some of the most intact ecosys-

tems in all of southern Ontario. It is a critically important 
stronghold for native flora and fauna and has been identi-
fied as one of the Great Lakes’ biodiversity “hotspots” with 
an abundance of globally rare, endemic and endangered 
species and natural communities. 

The majestic cliffs of the Niagara Escarpment dominate 
the area, soaring to nearly 100 m above Georgian Bay and 
gently sloping southwestwardly over a dolostone plain to 
the bedrock and sandy shores of Lake Huron. This spec-
tacular geological formation combines with the climatic 
influences of the Great Lakes to create a diverse mosaic 
of ecological systems and communities. Nested within 
the vast forests of the Bruce Peninsula are lakes, rivers 
and streams, wetlands, and a variety of globally rare al-
var communities. The shorelines and islands of the Bruce 

Peninsula offer a diverse assemblage of coastal commu-
nities from cliffs and talus slopes to cobble, boulder and 
bedrock shorelines to sand beaches and dunes. Situated 
in the heart of the Great Lakes, the waters of the Bruce 
Peninsula provide diverse and productive aquatic systems 
from the shallow nearshore areas and coastal wetlands of 
Lake Huron to the depths of Georgian Bay.

Within close proximity to Canada’s largest metropolitan 
areas, the Bruce Peninsula has maintained a relatively nat-
ural and intact landscape, and it continues to be one of the 
most important refuges for biodiversity in Canada with 
one of the highest concentrations of nationally and pro-
vincially rare species. As part of a World Biosphere Re-
serve, it is internationally recognized for its biodiversity 
and for the important role the local community has had 
in its protection. 

The Bruce Peninsula
Chapter 2:

Sean Liipere

2.1 Physical Features 

2.1.1 Geology
The dominant feature of the Bruce Peninsula is the Niag-
ara Escarpment, originating 400 to 500 million year ago 
from the reef complexes of an ancient seabed, now known 
as the Michigan Basin. As a result of the sloping nature 
of this landform, the topography of the Bruce Peninsula 
slopes in a southwesterly direction from the steep cliffs of 
Georgian Bay to the low, shelving rocks and sandy beach-
es on the Lake Huron side. In contrast to Lake Huron’s 
coast, the elevation of the Bruce Peninsula at the rim of 
the Niagara Escarpment exceeds 90 metres above the da-
tum level of Georgian Bay in some areas (White and Fer-
guson, 1915), including: Cabot Head West Bluff (94.2m), 
Cabot Head South Bluff (69.2m), Cape Chin (50.9m), 
Smoky Head (52.4m), and Lion’s Head (71.3m). 

The dolostone bedrock of the Bruce Peninsula is dissolved 
by the weak carbonic acid which is formed when carbon 
dioxide from the atmosphere or from within the soil envi-
ronment dissolves in water (Owen Sound Field Natural-
ists 2004). This process has resulted in extensive “karst” 
features throughout the area, including caves, sinkholes, 
grikes, and pit karrens. The karst topography leads to 
extensive underground drainage through a network of 
bedrock drainage tunnels, crevices and fractures. These 
features also create microclimate and soil conditions that 
differ from those of the surrounding area and can host 
unique assemblages of non-vascular plants and inver-
tebrates. The Bruce Peninsula shorelines have also been 
shaped by the continual erosion from wave action, result-
ing in numerous flowerpots, sea caves, and overhangs. 

Over the last few million years, this part of Ontario has 
experienced at least four major glaciations, which have 
shaped the present shorelines and scoured and moulded 
the bedrock surfaces. Following the retreat of the most 
recent glacier, a series of post-glacial lakes covered the 
area, having one of the most significant influences on the 
physical and biological attributes of the Bruce Peninsu-
la. Most, if not all, of the Bruce Peninsula was inundated 
with water until about 10,500 years ago (Chapman and 
Putnam 1984; Ross et al. 1989; Karrow and Warner 1990). 
Between 10,500BP and 9,500BP, the north end of the pen-
insula was reduced to several small islands in the Cabot 
Head area (Ross et al. 1989). From about 9,500BP on-
wards, lake levels declined and much of the area was dry 
land suitable for colonization by plants. However, during 
the mid-Holocene period between 5,500BP and 3,500BP, 
the higher water levels of post-glacial Lake Nippising re-
duced the amount of exposed land and the north end of 
the Bruce Peninsula existed as a large island (Chapman 
and Putnam 1984). At this time the Lake Huron shore was 
further inland than it is at present and the wide channel 
that created this island extended from Stokes Bay on the 
west side of the peninsula, north-east to the south arm of 
Dyer’s Bay (Ross et al. 1989). Following the recession of 
Lake Nippising, the northern end of the peninsula once 
again established a direct connection with the southern 
reaches, as it does at present. This series of water level 
fluctuations resulted in the sand and gravel deposits that 
are present today, and shaped the colonization and distri-
bution of the Bruce Peninsula’s vegetation.

2.1.2 Soils
According to the Soil Survey of Bruce County (1954), the 
Bruce Peninsula is dominated by the Breypen land type, 

Ethan Meleg Sean Liipere

Left: Sea stacks at Flowerpot 
Island; Right: Pit karrens in 
dolostone bedrock
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which consists primarily of exposed rock outcrop with 
small pockets of soil materials. However, in the central 
part of the Bruce Peninsula are thick, fine-grained gla-
cial lake sediments that create a relatively flat plain that 
provides the majority of lands suitable for agriculture on 
the peninsula. Soil types include the Ferndale series clay 
loam in the Judges Creek area, Ferndale series silt loam at 
Ferndale, the Chesley series silt loam north of Ferndale, 
and the Wauseon series sandy loam near Ferndale, Lion’s 
Head and Little Pike Bay. Many of these soils developed 
from glacial tills, outwash materials, and glacio-lacustrine 
deposits, as well as organic muck and bottomland soils. 
The Canada Land Inventory, which classifies land based 
on its potential for agricultural production indicates that 
the majority of the Bruce Peninsula has no capability for 
agriculture as a result of limitations associated with sur-
face stoniness and bedrock outcrops, topography, and 
excess water due to poor soil drainage (Source Water Pro-
tection, 2008). However, some areas have been classified 
as Class 1-3 and are considered Prime Agricultural Lands.

2.1.3 Hydrology
The hydrology of the Bruce Peninsula is complex with the 
presence of both surface and subsurface drainage occur-
ring. Due to the sloping topography of the Bruce Penin-
sula, most surface waters flow in a northeast to southwest 
direction through a series of watercourses to Lake Huron. 
These surface waters are captured within a watershed or 
drainage basin defined by the physical attributes of the 
area, where it is drained to Lake Huron and Georgian Bay 
through a network of lakes, wetlands, streams and artifi-
cial drains and ditches. There are 19 rivers and streams 
within the plan area extending a total of 431.94km, as well 
as numerous intermittent or permanent small streams 
and municipal drain systems. 

The karst topography of the Bruce Peninsula has a sig-
nificant influence on subsurface drainage as some water-
courses are captured underground through fissures and 
fractures in the bedrock that discharge the water to oth-
er areas through an extensive network of underground 
channels. Extensive karst drainage occurs 1-2km inland 
from Georgian Bay and many of the watersheds associ-
ated with these areas drain to Georgian Bay (Wickware 
1987). 

2.1.4 Climate
Influenced by the Great Lakes, the Bruce Peninsula has a 
maritime climate reflected by the humid, temperate cli-
mate with warm summers (average 16.8oC) and cool win-

ters (average -6.7oC). The summer months are dominated 
by hot, humid air masses originating in the Pacific Ocean 
and the Gulf of Mexico. Winters have an increase in Pa-
cific air, which is displaced over the season by cold Arctic 
currents (Ross et al. 1989). Precipitation occurs through-
out the year but tends to be highest in the fall from Sep-
tember through November. Lake Huron and Georgian 
Bay buffer macroclimatic extremes and tend to prolong 
mild temperatures in the fall and cooler temperatures in 
the spring.

2.2 Biological Features

2.2.1 Land Cover
The plan area occupies 1749.92km2 of which the land base 
and islands of the Bruce Peninsula consists of 956.55km2 
and the nearshore waters surrounding the Bruce Peninsu-
la consists of 793.37km2. As shown in Map 2.2, the dom-
inant land cover is forest which represents 69.15% of the 
land area, including 14.35% deciduous, 45.94% coniferous 
and 8.19% mixed forest. Approximately 8.92% of the area 
is classified as wetlands, including 4.74% swamp, 4.10% 
marsh, 0.08% fen and 0.002% bog. Alvars represent 0.75% 
of the plan area. Agriculture is the second most dominant 
type in the plan area representing 15.88% of the land base, 
while other cultural landscapes such as residential areas 
and transportation corridors represent 2.45%.

WATERSHED NAME AREA (km2)

2FA-02 Melville Sound Shore 71.57

2FA-03 Judges Creek 47.30

2FA-04 Cabot Head - Whippoorwill Bay Shore 75.01

2FA-05 Tobermory Shore 79.36

2FA-06 Willow Creek - Crane River 80.77

2FA-07 Spring Creek 72.24

2FA-08 Stokes River - Old Woman’s River 56.90

2FA-12 Sucker Creek 65.23

2FA-13 MacGregor Channel Islands 86.31

2FA-14 Lake Huron Islands 61.67

Map 2.1 Biodiversity scores for each subwatershed in the Lake Huron basin assessed for the Lake Huron Biodiversity 
Conservation Strategy (Environment Canada 2009).

Table 2.1  Subwatersheds within the plan area (Carto-
graphics Ltd. 2014).
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Map 2.2  Land cover types on the Bruce Peninsula (SOLRIS 2008).

Manitoulin Island. The Niagara Escarpment also harbours 
ancient Eastern White Cedars that are the oldest living 
trees in eastern North America living up to 935 years old 
(Kelly and Larson 2008). A lichen inventory was conduct-
ed in areas of the Bruce Peninsula in 2008, compiling a 
list of 355 species of lichens and related fungi (Tucker-
man Workshop 2008). Two lichens and one lichenicolous 
fungi were new records for North America. In addition, 
15 lichens, two related fungi and 12 lichenicolous fungi 
were additions to the known Canadian lichen flora, and 
an additional 36 lichens, two related fungi and eight li-
chenicolous fungi were new for Ontario, for a total of 79 
significant discoveries. 

2.2.3 Fauna
The Bruce Peninsula is particularly significant for bird 
species as it provides large areas of forest habitat for 
breeding neotropical migrants as well as a migratory cor-
ridor for many passerines and raptors. The sheltered bays 
and inlets of Lake Huron and Georgian Bay also provide 
migratory staging areas for waterbirds such as grebes and 
loons and for local breeding of dabbling ducks. Colonial 
waterbirds, such as Herring Gull, Ring-billed Gull, Caspi-

2.2.2 Flora
Ever since Gibson and Macoun (1873) published their ac-
count of the flora of the Bruce Peninsula, the region has 
attracted the attention of botanists. The Bruce Peninsula 
is an unusual mosaic of vegetation communities and plant 
populations, due in part to a moderate climate buffered 
by lake effects, shallow soils over calcareous bedrock, 
post-glacial isolation as an island, and moderate human 
development. Based on a study of the flora in the former 
St. Edmunds and Lindsay townships, a total of 872 taxa 
of vascular plants have been identified including 32 spe-
cies of trees, 110 taxa of shrubs, small trees and woody 
vines, 53 taxa of ferns and fern allies, 190 taxa of grasses, 
and 487 taxa of herbaceous flowering plants. Many rare 
plant species are found on the Bruce Peninsula due, in 
part, to an abundance of unusual habitats such as alvars, 
talus slopes, and cliffs. The Bruce Peninsula is well known 
for its remarkable diversity of 44 orchids, 10 insectivorous 
plants, and over 20 ferns. It hosts approximately half of 
the global population of Dwarf Lake Iris, one of the larg-
est global populations of the Eastern Prairie-finged Or-
chid, and 95% of the global population of Lakeside Daisy 
occurs on the Bruce Peninsula and the southern coast of 

istockphotos Sean Liipere

Jenna McGuire

Left: American Black Bear; Top Right: Sensitive Fern; Bot-
tom Right: Showy Ladyslipper
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an Tern, Common Tern, Double-crested Cormorant and 
Great Blue Heron breed on many of the Bruce Peninsula’s 
islands. Cabot Head is recognized as an Important Bird 
Area (Bird Studies Canada 2005) as it is globally signif-
icant for its concentrations of migratory land birds and 
is continentally significant for congregating Red-necked 
Grebes. Over 220 bird species have been reported from 
the Bruce Peninsula Bird Observatory at Cabot Head. 

The Bruce Peninsula supports at least 39 mammal spe-
cies, including a population of Black Bear which is genet-
ically distinct due to isolation from other populations in 
Ontario (Mills 2004). Black Bear and other wide-ranging 
mammals such as Fishers are typical of large, unbroken 
wilderness areas. Seven of Ontario’s eight bat species are 
found on the Bruce Peninsula, of which five are year-
round residents, using many of the Niagara Escarpment 
caves as hibernacula. Little Stream Cave near Little Cove 
hosts one of the three largest bat hibernacula in the prov-
ince (Geomatics et al. 1997). 

The Bruce Peninsula is well known for its abundance and 
diversity of amphibians and reptiles with 29 taxa present. 
This can be attributed to the high habitat diversity, the 
lake-moderated climate, the large size of natural areas, 
and the associated low human stress. Of particular note 
is the occurrence of a large population of Massasauga 
Rattlesnake. Other species such as the Spotted Turtle and 
Blanding’s Turtle were only recently discovered on the 
Bruce Peninsula, while recent sightings of Queensnakes 
have been the first recorded since the 1970s.

There are over 60 species of fish that can be found in the 
inland lakes, streams, wetlands, and surrounding waters 
of the Bruce Peninsula. Northern Pike and Smallmouth 
Bass are common to the inland lakes and warmwater 
streams, while many coldwater streams support native 
Brook Trout and a number of non-native salmonid spe-
cies. It has the most productive Lake Whitefish spawning 
shoals in all of Lake Huron and also provides important 
habitat for Lake Trout.

Approximately 3,300 insect species have been document-
ed which probably represents no more than 75% of the ac-
tual fauna on the Bruce Peninsula (Marshall 2009). Many 
of these insect species, as well as several land snails, are 
endemic or rare and are found in the unusual microhabi-
tats of alvars and cliffs. For example a local cave is home to 
a globally and provincially rare spider, the Cavernicolous 
Sheet-web Spider.  

Parks Canada

Sean Liipere

2.2.4 Species of Conservation Concern
The Bruce Peninsula has a high concentration of rare 
and endangered species. In 2005, the Great Lakes Con-
servation Blueprints for Terrestrial Biodiversity (Henson 
et al., 2005) and Aquatic Biodiversity (Phair et al., 2005) 
identified the Bruce Peninsula as a hotspot for biological 
diversity and listed species throughout the Great Lakes 
basin that were to be priorities for conservation. Through 
this process 56 conservation blueprint target species were 
identified for the Bruce Peninsula, including 15 federal 
species at risk, 17 species of global conservation concern, 
17 disjunct species, and four endemic species (NCC, 
2010). Unfortunately, several new species have been add-
ed to this list over the past decade which are illustrated in 
Table 2.2.

COMMON NAME LATIN NAME GLOBAL 
RANK

PROV 
RANK

FED 
STATUS

PROV
STATUS

BIRDS

Bald Eagle Haliaeetus leucocephalus NAR S2N,S4B SC

Bank Swallow Riparia riparia G5 S4B THR THR

Barn Swallow Hirundo rustica G5 S4B THR THR

Black Tern Chlidonias niger G4 S3B SC

Bobolink Dolichonyx oryzivorus G4 S4B THR THR

Cerulean Warbler Setophaga cerulea G4 S3B END THR

Chimney Swift Chaetura pelagica G5 S4B,S4N THR THR

Common Nighthawk Chordeiles minor G5 S4B THR SC

Eastern Meadowlark Sturnella magna G5 S4B THR THR

Eastern Wood-Pewee Contopus virens G5 S5B SC SC

Golden-winged Warbler Vermivora chrysoptera G4 S4B THR SC

Gray-cheeked Thrush** Catharus minimus G5 S2S4B

Henslow’s Sparrow* Ammodramus henslowii G4 SHB END END

Least Bittern Ixobrychus exilis G5 S4B THR THR

Loggerhead Shrike Lanius ludovicianus G4 S2B END END

Peregrine Falcon* Falco peregrinus G4 S3B SC THR

Piping Plover Charadrius melodus G3 S1B END END

Red-headed Woodpecker Melanerpes erythrocephalus G5 S3B THR SC

Whip-poor-will Caprimulgus vociferus G5 S4B THR THR

Wood Thrush Hylocichla mustelina G5 S5B THR SC

FISH

Bloater Coregonus hoyi G4 S4

Deepwater Sculpin Myoxocephalus thompsoni G5 S4 SC

Shortjaw Cisco Coregonus zenithicus G3 S2 THR THR

Upper Great Lakes Kiyi Coregonus Kiyi kiyi G3TNR S3 SC SC

Lake Sturgeon Acipenser fulvescens pop. 3 G3G4TNR S2 THR THR

Short-nose Cisco Coregonus reighardi GH SH END END

INSECTS

A Beetle Selenophorus opalinus GNR SNR

A Bug Auridius sp. n. GNR SNR

A Leafhopper Graminella mohri GNR SNR

A Leafhopper Paraphlepsius lobatus GNR SNR

A Leafhopper Pendarus punctiscriptus GNR SNR

A Ground Beetle Agonum crenistriatum GNR SNR

Table 2.2  Species of conservation concern on the Bruce Peninsula (NCC 2010; NHIC 2014). Note: *indicates historical 
occurrence, **indicates non-breeding occurrence.

Top: Spotted Turtle; 
Bottom: Dwarf Lake Iris
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COMMON NAME LATIN NAME GLOBAL 
RANK

PROV 
RANK

FED 
STATUS

PROV
STATUS

Azure Bluet Enallagma aspersum G5 S3

Green-striped Darner* Aeshna verticalis G5 S3

Sleepy Duskywing* Erynnis brizo G5 S1

Monarch Danaus plexippus G5 S2N, S4B SC SC

Striped Camel Cricket Ceuthophilus meridionalis GNR S2S3

Variable (Lineate) Darner Aeshna interrupta lineata G5T5 S2

MAMMALS

Northern Long-eared Bat* Myotis septentrionalis G4 S3? END

Small-footed Myotis Myotis leibii G3 S2S3 END

MOLLUSCS

Deep-throat Vertigo* Astragalus neglectus G3G4 SH

Diurnal Ambersnail Catinella aprica G2 S2

Lowland Pillsnail Euchemotrema leai G5 S2S3

Mystery Vertigo Vertigo paradoxa G4G5Q S2S3

Pleistocene Catinella Catinella exile G2 S1

Six-whorl Vertigo Vertigo morsei G3 S1

Tapered Vertigo Vertigo elatior G5 S2S3

NON-VASCULAR PLANTS

A Lichen Caloplaca ammiospila G4G5 S1

A Lichen Collema undulatum var.Granulosum GU S1

A Liverwort* Scapania gymnostomophila G4 S3?

A Moss* Dicranella grevilleana G1 S1

A Moss Brachythecium calcarium G3G4 S2

A Moss Cephaloziella rubella G5T3 S3S4

A Moss Limprichtia cossonii GU S2

A Moss Pseudocalliergon turgescens G3G5 S2

A Moss Tortella inclinata G4G5 S1

Blushing Scale Psora decipiens GU S1S2

Fringed Lichen* Anaptychia setifera G3G4 S1

REPTILES

Eastern Ribbonsnake Thamnophis sauritus G5 S3 SC SC

Milksnake Lampropeltis triangulum G5 S3 SC SC

Massasauga Sistrurus catenatus G3G4 S3 THR THR

Queensnake Regina septemvittata G5 S2 END THR

Blanding’s Turtle Emydoidea blandingii G4 S3 THR THR

Snapping Turtle Chelydra serpentina G5 S3 SC SC

COMMON NAME LATIN NAME GLOBAL 
RANK

PROV 
RANK

FED 
STATUS

PROV
STATUS

Spotted Turtle Clemmys guttata G5 S3 END END

SPIDERS

Cavernicolous sheet-web spider Porrhomma cavernicola G3 S1

VASCULAR PLANTS

Alaskan Rein-orchid Piperia unalascensis G5 S4

Alpine Bluegrass Poa alpina G5 S4

American Hart’s Tongue Fern Asplenium scolopendrium var. americanum G4T3 S3 SC SC

Beaked Spike-rush* Eleocharis rostellata G5 S3

Blue-leaved Willow Salix myricoides G4 S3

Branching Bur-reed* Sparganium androcladum G4G5 SH

Broad Beech Fern Phegopteris hexagonoptera G5 S3 SC SC

Common Butterwort Pinguicula vulgaris G5 S5

Bulrush Sedge Carex scirpoidea ssp.convoluta G5T3 S3

Butternut Juglans cinerea G4 S3? END END

Cooper’s Milk-vetch* Astragalus neglectus G4 S3

Crested Arrowhead* Sagittaria cristata G4? S3

Curly Blue Grass Poa secunda G5 S1

Douglas’s Hawthorn Crataegus douglasii G5 S4

Dwarf Lake Iris Iris lacustris G3 S3 THR THR

Early Anemone Anemone multifida G5 S5

Eastern Prairie Fringed-orchid Platanthera leucophaea G2G3 S2 END END

Gattinger’s Agalinis Agalinis gattingeri G4 S2 END END

Giant Rattlesnake-plantain Goodyera oblongifolia G5? S4

Grooved Yellow Flax Linum sulcatum G5 S3

Great Lakes Wild Rye* Elymus lanceolatus ssp. psammophilus G5T3 S3

Hill’s Pondweed Potamogeton hillii G3 S2 SC SC

Hill’s Thistle Cirsium hillii G3 S3 THR THR

Hoary Whitlow-grass Draba cana G5 S4

Houghton’s Goldenrod* Solidago houghtonii G3 S2 SC SC

Lakeside Daisy Tetraneuris herbacea G3 S3 THR THR

Large-flowered Ground Cherry* Leucophysalis grandiflora G4? S3

Laurentian Bladder Fern Cystopteris laurentiana G3 S3

Limestone Oak Fern* Gymnocarpium robertianum G5 S2

Low Nutrush* Scleria verticillata G5 S3

Low spike-moss Selaginella selaginoides G5 S4

Maple Fern Dryopteris filix-mas G5 S4

Northern Holly–fern Polystichum lonchitis G5 S4
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COMMON NAME LATIN NAME GLOBAL 
RANK

PROV 
RANK

FED 
STATUS

PROV
STATUS

Ontario Goldenrod Solidago simplex ontarioensi var. s G5T3 S3

Philadelphia Fleabane Erigeron philadelphicus ssp. provancheri G5 T1T2 SU

Prairie Dropseed Sporobolus heterolepis G5 S3

Pumpelly’s Brome* Bromus pumpellianus G5T5 SH

Purple-stemmed Cliff-brake* Pellaea atropurpurea G5 S3

Ram’s-head Lady’s-slipper Cypripedium arietinum G3 S3

Rand’s Goldenrod Solidago simplex ssp. Randii G5T5 S3

Round-leaved Groundsel Packera obovata G5 S3

Sand Cherry Prunus pumila var pumila G5T4 S3

Smith Melic Grass Melica smithii G5 S4?

Sweet-cicely Osmorhiza berterii G5 S4

Thimbleberry Rubus parviflorus G5 S4

Tuberous Indian-plantain Arnoglossum plantagineum G4G5 S3 SC SC

Wallrue Spleenwort* Asplenium ruta-muraria G5 S2

Western Fescue Festuca occidentalis G5 S4?

Wild chives Allium schoenoprasum var sibiricum G5T5 S4

Wild Flax Linum medium var medium G5T3 S3?

White Bluegrass Poa glauca ssp. glauca G5T5? S4

Woodland Pinedrops Pterospora andromedea G5 S2

2.3 Conservation Context
The Bruce Peninsula has received significant interest by 
government and non-government organizations, as well 
as private landowners to protect the area’s outstanding 
natural heritage. This section catalogues the types of 
natural heritage areas on the Bruce Peninsula, including 
Aboriginal lands, parks and other protected areas, policy 
areas, and special designations. These protected areas and 
designations collectively contribute to the maintenance 
and enhancement of the Bruce Peninsula’s biodiversity. 

2.3.1 Aboriginal Lands
The Bruce or “Saugeen” Peninsula is within the traditional 
territory of the Saugeen Ojibway Nation and the Historic 
Saugeen Métis. These local aboriginal groups have a vest-
ed interest in the conservation of the Bruce Peninsula’s 
natural resources and the cultural heritage associated with 
them.

SAUGEEN OJIBWAY NATION

Collectively referred as Saugeen Ojibway Nation (SON), 
the Chippewas of Nawash Unceded First Nation and the 
Chippewas of Saugeen First Nation have been, and con-
tinue to be, important stewards of the area’s lands and wa-
ters. Their 6,500km2 traditional territory stretches from 
the Goderich area north to Tobermory, and eastward to 
the Nottawasaga River. It also includes the waters around 
these lands, including the lakebed of Lake Huron to the 
U.S. border and the lakebed of Georgian Bay to the half-
way point. Although the entire Bruce Peninsula is within 
their traditional territory, SON directly manages specific 
lands on the Bruce Peninsula as well as the commercial 
fishery in Lake Huron and Georgian Bay. The main re-
serve of the Chippewas of Nawash Unceded First Nation 
is the Neyaashiinigmiing Reserve No. 27 at Cape Croker 
which covers 63.81km². The main reserve for Saugeen 
First Nation is the Saugeen Reserve No. 29 located near 
Southampton and Chief ’s Point Reserve No. 28 near Oli-
phant. Each band has a hunting grounds reserve (No. 60A 
and 60B) located in the former St. Edmunds Township 
which is surrounded on three sides by the Bruce Peninsu-
la National Park, and they also share the Fishing Islands 
Reserve No.1 off of Lake Huron.

HISTORIC SAUGEEN MÉTIS

Although the Historic Saugeen Métis (HSM) do not man-
age lands on the Bruce Peninsula, the area is within their 
traditional territory. HSM is an independent historic Mé-
tis community located at Southampton. It represents the 
descendants of Métis in the historic Saugeen community 
prior to settlement. The geographic scope of the contem-
porary community is described as covering over 275km of 
shoreline from Tobermory to south of Goderich, and in-
cludes the counties of Bruce, Grey and Huron. The HSM 
call themselves the Lake Huron watershed Métis, with a 
unique Métis history and culture that lived, fished, hunt-
ed, trapped, and harvested the lands and waters of the 
Bruce Peninsula, the Lake Huron proper shoreline and 
its watersheds. The HSM traditional territory extends east 
from Lake Huron, and south from the tip of the Bruce 
Peninsula to the Ausable River to include the watersheds 
of Sauble, Saugeen, Maitland and Ausable Rivers. The tra-
ditional waters around these lands include Lake Huron 
and the whole of the Bruce Peninsula, including navigable 
rivers and lakes. 

2.3.2 Protected Areas
Protected areas form one of the essential keystones to con-
serving the natural heritage of a region by ensuring the 
long-term protection of significant ecosystems and spe-
cies, and the critical natural processes that sustain them. 
In addition to protection, many protected areas also pro-
vide important sites for research, learning, recreation, and 
sustainable resource use. The existing system of protected 
areas on the Bruce Peninsula includes a mosaic of public 
and private lands managed by government agencies, not-
for-profit organizations and individuals to ensure that the 
Bruce Peninsula’s most important areas are protected in 
perpetuity. Together, these protected areas occupy 27.12% 
(259.4km2) of the plan area.

GOVERNMENT CONSERVATION LANDS

Parks Canada manages Bruce Peninsula National Park 
(BPNP) and Fathom Five National Marine Park (FFN-
MP), which were established through a Federal-Provincial 
Agreement in 1987 in consultation with the local com-
munity of the former St. Edmunds Township. Bruce Pen-
insula National Park is the largest protected area on the 
Bruce Peninsula which will cover 15,600ha of the Bruce 
Peninsula’s land base when complete. As of 2011, approx-
imately 19.7% was privately owned, 38.9% was owned 
by Parks Canada, and 31.9% was owned by the Province 

but managed by Parks Canada under an agreement with 
the Ontario Ministry of Natural Resources (pers. comm. 
Haselmayer, 2014). The remaining land cover consists of 
water and roads. Fathom Five National Marine Park was 
the first of only four national marine conservation areas 
in all of Canada and covers 11,200ha of islands and waters 
of Lake Huron and Georgian Bay. 

The Province of Ontario holds a total of 11,390.40ha of 
lands on the Bruce Peninsula. Ontario Parks maintains 
five nature reserves and one provincial park on the Bruce 
Peninsula, including: Black Creek Provincial Park, Cabot 
Head Nature Reserve, Ira Lake Nature Reserve, Smokey 
Head-White Bluff Nature Reserve, Lion’s Head Nature Re-
serve, and Hope Bay Forest Nature Reserve. These parks 
protect a range of important natural features and habitat, 
and encompass approximately 2,161.53ha of conservation 
lands (County of Bruce 2014). The Ontario Ministry of 
Natural Resources also holds a range of provincial crown 
lands throughout the Bruce Peninsula.

Another notable category of natural area on the Bruce 
Peninsula is the large Lindsay Tract County Forest which 
covers 2938.95ha (County of Bruce, 2014). The County 
Forest is zoned as “Open Space” under the Bruce County 
Official Plan which limits development in this area but it 
has no official protected status. Management of the Coun-
ty Forests is generally guided by a multiple-use approach 
including recreation and resource use. 

Although the jurisdiction of Grey-Sauble Conservation 
Authority does not include the Municipality of North-

ORGANIZATION NAME AREA 
(ha)

AREA 
(%) 

Bruce Trail Conservancy 181.3 0.19%

County of Bruce 2874.0 3.00%

Escarpment Biosphere Conservancy 1053.6 1.10%

Fisheries and Oceans Canada 61.7 0.06%

Grey Sauble Conservation Authority 829.1 0.87%

Nature Conservancy of Canada 654.0 0.51%

Ontario Heritage Foundation 450.4 0.47%

Ontario Heritage Trust 11.7 0.01%

Ontario Nature 412.4 0.43%

Parks Canada 8191.5 8.56%

Province of Ontario 11390.4 11.91%

TOTAL 26110.1 27.11%

Table 2.3. Protected areas on the Bruce Peninsula.
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Map 2.3 Protected areas and conservation lands on the Bruce Peninsula (Cartographics Ltd. 2014).

ern Bruce Peninsula, there are 829.08ha of protected 
areas in the southern portion of the plan area along the 
Lake Huron shore, including Red Bay Nature Preserve, 
Fishing Islands Nature Preserve, St. Jean Point Nature 
Preserve, Sucker Creek Management Area, and Hodgins 
Lake Management Area. These areas are managed for 
water management, nature conservation, and recreation 
(Conservation Ontario 2005). All Grey-Sauble Conserva-
tion Authority lands are protected by the Conservation 
Authorities Act and provincial regulations are in place to 
protect and conserve these areas.

Municipalities offer a number of parks and open spaces 
with a primary focus on encouraging physical and social 
activity, wellness, and informal use opportunities (MNBP 
2012). Although these parks are not intended primarily 

for nature conservation, they are important locations to 
allow recreational access to natural areas, particularly 
along shorelines. There are 13 municipal parks in the Mu-
nicipality of Northern Bruce Peninsula that cover 14.35ha 
(Parks and Recreation Master Plan 2010), including nat-
ural areas such as Dunks Bay Beach, Hobsons Harbour 
Beach, Sandy Beach Park, Stokes Bay Park, and Sunset 
Park. The Town of South Bruce Peninsula also has four 
municipal parks within the plan area that cover 5.23ha, 
including Howdenvale Park, Red Bay Park Oliphant Dog 
Park and Hope Bay Park.

NON-GOVERNMENT CONSERVATION LANDS

As the stewards of Canada’s oldest and longest footpath, 
the Bruce Trail Conservancy is a charitable organization 

committed to establishing a conservation corridor and 
promoting environmentally responsible public access 
along the Niagara Escarpment. This corridor follows 
the Bruce Trail, an 850km footpath extending from To-
bermory to Queenston, and it maintains an important 
natural linkage with the southern Ontario landscape. Ac-
tive for over 40 years, the Bruce Trail Conservancy owns 
181.30ha along the Bruce Trail corridor and has estab-
lished agreements with many property owners in sections 
where the trail traverses private property. The Peninsula 
Bruce Trail Club is a group of volunteers that is respon-
sible for managing over 240km of footpaths within the 
Bruce Peninsula and have an important role in trail main-
tenance and land stewardship.

The Escarpment Biosphere Conservancy (EBC) is a char-
itable land trust with a mission to establish, maintain, 
and manage a system of nature reserves within proxim-
ity of the Niagara Escarpment, including the Lake Hu-
ron shoreline from Goderich to Tobermory, the Saugeen 
Valley, and Manitoulin Island. Through land purchase, 
donations, and conservation easements the EBC has se-
cured 1053.6ha on the Bruce Peninsula, primarily along 
the shore from Stokes Bay to Tobermory. Among several 
other properties, the EBC owns and manages a 441.92ha 
reserve near Sadler Creek which creates an important 
ecological corridor between the Lindsay Tract County 
Forest and Bruce Peninsula National Park. 

The Nature Conservancy of Canada (NCC) is a private, 
not-for-profit organization established in 1962 to protect 
ecologically significant areas through purchases, dona-
tions, conservation agreements or other mechanisms, and 
by achieving long-term stewardship of these areas through 
management plans and monitoring programs. As a high 
priority natural area, the NCC has developed a five-year 
Northern Bruce Peninsula Natural Area Conservation 
Plan to set priorities for the acquisition of properties and 
identify key actions for conservation in the natural area. 
The NCC has been active in conservation efforts on the 
Bruce Peninsula since 1992. Although it owns 654.0ha, 
the NCC has secured approximately 3,925ha in total on 
the Northern Bruce Peninsula through funding assistance 
and title transfer with landholding agreements to conser-
vation partners such as Ontario Parks (NCC, 2014).

The Ontario Heritage Trust (OHT), formerly Ontario 
Heritage Foundation, is a non-profit agency of the Gov-
ernment of Ontario and holds land in trust for the people 
of Ontario. It protects, in perpetuity, important natural 
heritage features by receiving donations of ecologically 
sensitive land and easements that protect ecological fea-

tures while the land remains in private ownership. The 
OHT currently protects 462.1ha of natural heritage areas 
on the Bruce Peninsula.

Ontario Nature (ON), formerly Federation of Ontario 
Naturalists, is a non-government organization that is ac-
tively involved in the protection and restoration of natu-
ral habitats though research, education, and conservation. 
ON envisions an independent, province-wide system of 
nature reserves that will: safeguard habitat for endangered 
plant and animal species; protect biological diversity; set 
benchmarks for scientific research, and; create opportu-
nities for recreation and nature appreciation. Beginning 
in 1962 with the securement of a portion of the Dorcas 
Bay area, ON currently owns 412.4ha of land on the Bruce 
Peninsula including significant areas such as the Bruce 
Alvar, Petrel Point, Baptist Harbour, and Lyal Island. 

PROTECTED AREA NETWORKS

The Niagara Escarpment Parks and Open Space System 
(NEPOSS) is a coordinated system of over 140 parks and 
protected areas along the Niagara Escarpment, of which 
most are connected by the Bruce Trail. The Ontario Min-
istry of Natural Resources coordinates the development 
and administration of the NEPOSS but it is managed 
through the continued cooperation of a multi-stakehold-
er council represented by Conservation Authorities, Min-
istry of Natural Resources, Ontario Heritage Trust, Parks 
Canada, St. Lawrence Seaway Authority, Niagara Parks 
Commission, Royal Botanical Gardens, municipalities 
and other organizations (e.g. Bruce Trail Conservancy). 
The NEPOSS Council was created in recognition of a 
need to foster dialogue on management issues and im-
prove liaison, shared resources, and coordinated action 
among the agencies.

 

2.3.3 Policy Areas
A second tier of conservation lands includes areas under 
special consideration through land use policies. Land 
use planning is an important process that helps to guide 
growth and development in municipalities, protecting 
important environmental and cultural resources while 
ensuring economic and social viability of their communi-
ties. On private lands, land use policies on the Bruce Pen-
insula are primarily delivered through the Bruce County 
Official Plan and the Niagara Escarpment Plan. Through 
various goals and objectives, these plans provide a frame-
work to better manage growth and protect the natural 
heritage features of the Bruce Peninsula by identifying, 
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maintaining, improving and restoring the ecological and 
hydrological integrity of its natural systems, not only for 
ecological health but also for human health.

BRUCE COUNTY OFFICIAL PLAN

The Provincial Policy Statement (PPS) provides the broad 
policy framework that establishes direction on land use 
planning in Ontario. The PPS identifies a set of natural 
heritage features that are afforded various levels of pro-
tection when development or site alteration is being 
contemplated in or adjacent to these resources (OMNR 
2010), including provincially significant Areas of Natu-
ral and Scientific Interest (ANSIs), wetlands, woodlands, 
valleylands, endangered and threatened species habitat, 
and other fish and wildlife habitat. Although the province 
sets legislation and policies, planning decisions for private 
land are made at the municipal level. Municipalities are 
responsible for implementing the Planning Act through 
the Bruce County Official Plan, zoning by-laws and de-
velopment applications. Although some natural features, 
such as ANSIs and Provincially Significant Wetlands have 
been identified in the Official Plan, “other features, such 
as significant ravines, valley, river and stream corridors, 
significant woodlands, significant portions of threatened 
and endangered species habitat, significant fish habitat 
and significant wildlife habitats have not been specifically 
identified (County of Bruce, 2013).

Areas of Natural and Scientific Interest (ANSIs) are areas 
of land and water containing natural landscapes or fea-
tures which have been identified as having values related 
to natural heritage protection, scientific study, or educa-
tion. ANSIs may be designated as Life Science or Earth 
Science sites, depending on whether they are ecological 
or geological features, and are classified as being either of 
“provincial” or “regional” significance. There are 31 Life 
Science ANSIs and 5 Earth Science ANSIs on the Bruce 
Peninsula. The Ontario Ministry of Natural Resources 
(OMNR) designates the ANSIs which is often supported 
by a detailed inventory of the species and special charac-
teristics of the area. Although the designation identifies 
significant areas, the designation itself provides no pro-
tection from development or resource harvesting within 
the area. According to the PPS, development and site al-
teration may be permitted in, or on lands adjacent to, a 
provincially significant ANSI if it has been demonstrated 
that there will be no negative impacts on the ANSIs nat-
ural features or the ecological functions. Provincially Sig-
nificant Wetlands (PSWs) are wetlands identified by the 
province as being the most valuable. PSWs are determined 
by a science-based ranking system known as the Ontario 

Wetland Evaluation System (OWES) administered by the 
Ontario Ministry of Natural Resources. This system pro-
vides a standardized method of assessing wetland func-
tions and societal values, which enables the province to 
rank wetlands relative to one another. This information is 
provided to planning authorities to support the land use 
planning process. Although a large number of wetlands 
have not been evaluated by the OWES, 25 provincially 
significant wetlands and six locally significant wetlands 
have been identified on the Bruce Peninsula (Table 6.3).

NIAGARA ESCARPMENT PLAN

The Niagara Escarpment Plan (NEP), adopted in 1985 
under Ontario’s Niagara Escarpment Planning and De-
velopment Act, affords a high degree of protection to the 
natural environment of the Niagara Escarpment and land 
in its vicinity. The Niagara Escarpment Plan (NEP) was 
the first large-scale environmental land use plan adopted 
in Ontario, and in Canada. It protected a significant land-
form across municipal jurisdictions and recognized the 
importance of cores and corridors in land use planning. 
Its establishment was a significant accomplishment in the 
history of conservation in Ontario, in part because it set 
an important precedent for landscape-level planning and 
in part because it protected an important landform in the 
province. The NEP is overseen by the Niagara Escarpment 
Commission, a provincial agency composed of 17 people 
appointed by the Ontario Cabinet. The NEP policies con-
tain seven land use designations that indicate acceptable 
types of development, including Escarpment Natural 
Area, Escarpment Protection Area, Escarpment Rural 
Area, Minor Urban Centre, Urban Area, Escarpment 
Recreation Area, and Mineral Extraction Area. These 
areas have been mapped along the length of the Niaga-
ra Escarpment and are used by the Niagara Escarpment 
Commission in conjunction with local municipalities 
to review and approve land use changes within the NEP 
Area. The three land use categories that provide the great-
est level of protection are Escarpment Natural Area, Es-
carpment Protection Area, and Escarpment Rural Area. 

THE GREENBELT PLAN

The Greenbelt Plan, approved in 2005, encompasses more 
than 328,000ha of lands already subject to the require-
ments of the NEP and the Oak Ridges Moraine Conserva-
tion Plan (ORMCP), as well as a newly added 400,000ha of 
land described as “Protected Countryside” in the Golden 
Horseshoe. The Protected Countryside lands identified in 
the Greenbelt Plan are intended to enhance the spatial ex-
tent of agriculturally and environmentally protected lands 

currently covered by the NEP and the ORMCP while, at 
the same time, improving linkages between these areas 
and the surrounding landscapes. The Protected Country-
side is made up of an Agricultural System and a Natural 
System, together with a series of settlement areas. This 
land use plan is administered by the Ontario Ministry of 
Municipal Affairs and Housing (MMAH). The Greenbelt 
Plan, along with the Niagara Escarpment Plan and Oak 
Ridges Moraine Conservation Plan, will be reviewed in 
2015 by the provincial government.

2.3.4 Designations

IMPORTANT BIRD AREA DESIGNATION

An Important Bird Area (IBA) is a non-regulatory desig-
nation to highlight the importance of important bird hab-
itat. Although this designation has no legal standing on 
its own, conservation is often achieved under the auspices 
of existing federal, provincial or municipal programs. The 
IBA Program is an international conservation initiative 
coordinated by BirdLife International, Bird Studies Can-
ada, and Nature Canada. The Cabot Head area was desig-
nated as an IBA and covers 20,434ha on the Bruce Penin-
sula. It supports a continentally significant population of 
Red-necked Grebe, large numbers of White-winged Sco-
ter, Long-tailed Duck, Common Loon, and is a significant 
raptor and landbird migratory route.

WORLD BIOSPHERE RESERVE DESIGNATION

In 1990, the Niagara Escarpment was designated as a 
World Biosphere Reserve by the United Nations Educa-
tional, Scientific, and Cultural Organization (UNESCO). 
Biosphere reserves are geographic areas that contain glob-
ally unique ecosystems and are designated by UNESCO 
because of the expressed desire of local communities to 
work toward sustainability. Each biosphere reserve is in-
tended to fulfill three integrated functions: (1) conserva-
tion of biodiversity; (2) sustainable economic and human 
development, and; (3) logistic support or capacity build-
ing for research, monitoring, education and training. 
These areas are often considered to be “living laborato-
ries” for experiments in sustainable development.



CHAPTER 3: FORESTS  |  2524   |  CONSERVATION AND STEWARDSHIP PLAN 

Situated in the deciduous-evergreen forest region (Mat-
cock 1979, Hills 1959), also known as the Great Lakes-St. 
Lawrence forest region (Rowe 1972) or colloquially as the 
“mixed forest region”, the area is a blending of elements 
from the eastern deciduous forest region and the north-
ern boreal forest. Although the Bruce Peninsula’s forests 
have changed dramatically since European settlement, 
the most common trees in the Bruce Peninsula are Sugar 
Maple, White Cedar, White Birch and, to a lesser extent 
Large-toothed Aspen, Trembling Aspen, Balsam Fir  and 
White Spruce. The tree species which dominate the area 
are largely dependent on soil moisture, depth to bedrock, 
soil type and fire history. For example, Sugar Maple dom-
inates on moist uplands of all soil types and soil depth 
which have had little or no fire history such as in the 
Hope Bay area, while it is relatively uncommon north of 
the Cabot Head area. Basswood, White Ash, Yellow Birch, 
Beech and very rarely Butternut are secondary associates 

3.1 Description

The Bruce Peninsula represents the largest remaining 
forested area in Ontario south of the Canadian Shield. 

It consists of a “mega-woodland” extending for 57km 
from Tobermory along the Niagara Escarpment to Whip-
poorwill Bay near Lion’s Head and across to the Lake Hu-
ron coast near Pike Bay. South of the Ferndale Flats is an-
other almost unbroken forested corridor extending along 
the escarpment for 43km from Wiarton through Cape 
Croker to Lion’s Head. Altogether the plan area contains 
66146.7ha of forest cover, representing 69.15% of the total 
area. The current forest cover in the plan area is classified 
as 45.94% coniferous forest, 14.35% deciduous forest, and 
8.19% mixed forest with the remainder being plantations, 
hedgerows, or not classified (SOLRIS 2008). 

Forests
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with Sugar Maple. Beech is confined to moist deeper soils, 
while other species are more broad ranging. Red Oak oc-
curs occasionally on excessively drained uplands with a 
large stand at Jones Bluff. White cedar, Silver Maple and 
the occasional stands of Black Ash, Tamarack, Trembling 
Aspen, Balsam Poplar, White Elm ad Red Ash dominate 
on wet lowlands. Successional species like White Birch, 
White Cedar, Large-toothed Aspen, Trembling Aspen, 
Balsam Fr, and White Spruce are abundant in upland ar-
eas, occurring on bedrock areas that have experienced pe-
riodic fires. The deciduous successional species are most 
prevalent in the more severely burned areas, while White 
Cedar and its associated conifers, including White Pine, 
do best on the less frequently burned sites. Jack Pine and, 
less frequently, Red Pine are frequent on burned-over 
shallow soiled dolostone plains and terraces of the north-
ern part of the Bruce Peninsula. 

A wide variety of plant species specialize in forest habitat 
such as certain bryophytes (e.g., mosses and liverworts), 
herbaceous understory plants, shrubs and of course some 
40 species of trees. Within deciduous forests there are a 
wide variety of herbaceous understory species including: 
hepaticas, trilliums, Trout Lily, Dog-tooth Violet, Dutch-
man’s Breeches, Indian Cucumber Root, Jack-in-the-pul-
pit, Wild Leeks, Blue Cohosh, and Wild Ginger. There are 
also a number of fern species that specialize in hardwood 
forests including Maidenhair Fern, Ostrich Fern and the 
Hart’s-tongue Fern, a species at risk. Jack Pine, Spruce 
and Cedar forests host a different understory assemblage, 

with small herbaceous plants including Fringed Polygala, 
Starflower, Large-leaved Aster, and orchids such as Ram’s 
head and Calypso. The Dwarf Lake Iris, another species at 
risk, is also found within Cedar and Jack Pine forest edg-
es. Many of these herbaceous plants as well as understory 
shrubs are important food sources for wildlife, including 
everything from small pollinators to White-tailed Deer.

The large, relatively intact forests of the Bruce Peninsu-
la are able to support a diverse array of fauna. The Bruce 
Peninsula supports an important population of interior 
forest birds, primarily due to the large forest size and the 
location of the Bruce Peninsula within the core of the 
breeding ranges of many neotropical migrants. Forest 
interior breeding birds are those species that need rela-
tively large contiguous tracts of forest to support viable 
breeding populations, as Ovenbird, Winter Wren, Swain-
son's Thrush, Black and White Warbler and Pileated 
Woodpecker. The large tracts of contiguous forests on the 
Bruce Peninsula also provide important habitat for many 
migratory land birds during spring and fall migrations. 
The northeastern portion of the Bruce Peninsula at Cabot 
Head is recognized as an Important Bird Area (Bird Stud-
ies Canada 2005) and has a high concentration of migra-
tory land birds with 224 different species documented by 
the Bruce Peninsula Bird Observatory. Forests within a 
few kilometres of the shoreline are particularly important 
as resting and feeding areas for species during migration. 

During spring, many amphibian species concentrate in 
breeding pools within or adjacent to forest patches, such 
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WATERSHED NAME TOTAL FOREST 
COVER (ha)

PERENT OF 
WATERSHED 

(%)

FOREST TYPE (%)

DECIDUOUS CONIFEROUS MIXED

2FA-02 Melville Sound Shore 4656.58 71.57 42.8 19.4 8.4

2FA-03 Judges Creek 4391.57 47.30 27.9 13.0 6.1

2FA-04 Cabot Head - Whippoorwill Bay Shore 6222.47 75.01 15.1 43.4 15.2

2FA-05 Tobermory Shore 7389.59 79.36 4.2 66.0 8.0

2FA-06 Willow Creek - Crane River 17087.94 80.77 8.0 66.4 6.0

2FA-07 Spring Creek 6868.26 72.25 8.5 55.6 7.6

2FA-08 Stokes River - Old Woman’s River 8953.90 56.90 14.7 34.9 6.8

2FA-12 Sucker Creek 9000.99 65.23 13.7 40.9 10.0

2FA-13 MacGregor Channel Islands 1187.64 86.31 0.9 63.7 18.8

2FA-14 Lake Huron Islands 441.43 61.67 0.0 56.9 1.6

TOTAL 66200.36 69.18 14.35 45.94 8.19

Table 3.1 Forest cover and type by subwatershed (Cartographics Ltd. 2014).
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Map 3.2 Forest community types on the Bruce Peninsula (Cartographics Ltd. 2014). Map 3.3 Dominant forest species on the Bruce Peninsula (Cartographics Ltd. 2014).
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as the Eastern Newt, Blue-spotted Salamander, Spot-
ted Salamander, American Toad, Gray Tree Frog, Spring 
Peeper, Wood Frog, Leopard Frog, and Green Frog. These 
breeding ponds may be along the edge of swamps, in 
floodplains, in groundwater seeps, or in depressions in 
upland forests. Surrounding woodland habitat of various 
compositions must provide a closed canopy offering a 
shaded, moist understory to retain breeding pond func-
tion. The forest understorey should offer an abundance of 
downed woody debris to act as cover for amphibians while 
they are living in terrestrial habitats. For a woodland pond 
to continue functioning as a breeding pond for amphibi-
ans it must remain connected to surrounding woodland 
habitat to facilitate movement between the pond and sur-
rounding terrestrial habitats. Both elements are required 
by most amphibians to complete their life cycles.

The presence of large, wide-ranging mammals, such as 
Black Bears and Fishers, is an indication of high ecological 
integrity on the Bruce Peninsula, as these mammals are 
particularly vulnerable to habitat fragmentation because 
of their large spatial requirements. The Bruce Peninsula 
is home to the southernmost population of Black Bear 
in Ontario, which is genetically distinct due to isolation 

from other populations in the province. Although Black 
Bears use a variety of habitats, dense mixed and dense de-
ciduous forests are the preferred habitat type on the Bruce 
Peninsula (Coady 2005). These dense and relatively ma-
ture forest stands are important for feeding (Obbard et al. 
2012), especially those that produce hard mast items (e.g. 
beech nuts, acorns), and to facilitate extensive seasonal 
movements which can be up to 40-80km. 

3.2 Forest Assessment
 3.2.1 Size and extent

Indicator: Percent of interior forest per subwatershed
Current Status: UNRANKED

Forest interior is the area of a forest patch that is more 
than 100 m from the forest edge and are critical for many 
area-sensitive species. The 100 metre perimeter is consid-
ered ‘edge’ habitat and is prone to high predation, sun and 

Top Left: American Black Bear; Bottom Left: 
Scarlet Tanager; Right: Spotted Salamander

wind damage, and intrusions by non-native species. The 
structure and functions of habitat edges are inherently 
different from those within habitat cores, and as a result, 
these areas tend to support a different number and range 
of species (Ewers and Didham 2006). According to Envi-
ronment Canada (2013), the proportion of the watershed 
that is forest cover and 100 metres or further from the 
forest edge should be greater than 10%. 

3.2.2 Ecosystem connectivity

Indicator: Landscape corridors
Current Status: UNRANKED

Guidelines from Environment Canada (2013) suggest 
that connectivity width will vary depending on the objec-
tives of the project and the attributes of the forest nodes 
that will be connected. Corridors designed to facilitate 
species movement should be a minimum of 50 to 100 
metres in width. Corridors designed to accommodate 
breeding habitat for specialist species need to meet the 
habitat requirements of those target species and account 
for the effects of the intervening lands. Although it has 
not been used for this report, tools are available for mea-
suring landscape fragmentation for specific species which 
have been used to assess connectivity in Bruce Peninsula 
National Park. While parts of the Bruce Peninsula forests 
are fragmented by roads, residential development and 
agriculture, the landscape can still be considered largely 
intact. The Grey-Bruce Greenway Initiative identified six 
key connection routes in the plan area that may provide 
safe movement corridors for many species and provide 
a basis to qualitatively assess landscape connectivity. Al-
though most of the routes appear to be in good condition, 
the connectivity is limited along the western coast of the 
Bruce Peninsula at Little Pike Bay by agricultural lands 
and along the eastern coast at Isthmus Bay, although this 
was not identified as a connection route.

3.2.3 Forest health

Indicator: Crown vigour (% dieback)
Current Status: VERY GOOD

Tree mortality is a natural process and allows forests to 
progress along expected successional trajectories. Tree 
mortality is caused by a variety of natural stressors (i.e. 
extreme weather events, insects, and diseases) and human 
stressors (i.e. fragmentation, timber harvest). Changes 
in tree mortality rates can alter forest structure, com-
position, and ecosystem services through both species 
change and changes in gap dynamics (Mantgem et al. 
2009). Increased tree mortality can also have an effect on 
the amount and type of detritus being deposited on the 
forest floor (Busing 2005). This indicator is based on the 
forest biodiversity monitoring protocol developed by the 
Ecological Monitoring and Assessment Network (EMAN 
2004) to monitor crown condition or the percent of foliage 
indicating signs of dieback in dominant and co-dominant 
trees. Sajan (2006) proposes that a forest stand should be 
considered healthy if the annual mortality rate is found 
to be less than 5% in dominant and co-dominant trees. 
Eight forest stands monitored by Parks Canada and two 
by the Niagara Escarpment Commission were considered 
healthy with less than 5% severe crown dieback in dom-
inant and co-dominant trees. The Bruce Peninsula Bio-
sphere Association has also collected several years of data 
for this indicator at seven monitoring plots but these data 
have not been analyzed. An additional indicator for tree 
health is the mean annual mortality rate, however, there 
was insufficient data for this report.

Indicator: Downed woody debris
Current Status: UNRANKED

Downed woody debris is an important structural com-
ponent of forest ecosystems as it reduces soil erosion, in-
creases water retention, provides a seedbed for trees, in-
fluences nutrient cycling, and creates habitat for wildlife. 
Downed woody debris has been assessed by Parks Canada 
at eight monitoring plots since 2002 based on position, di-
ameter and decomposition class of fallen logs and stumps. 
The total amount of downed woody debris in 2008 was 
1.00 m2 which was greater than the threshold of 0.87 m2 
indicating a healthy condition but insufficient data was 
available to assess this indicator for this report. The Bruce 
Peninsula Biosphere Association has also collected sever-
al years of data for this indicator at seven monitoring plots 
but this data has not been analyzed.

Ethan Meleg
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Map 3.4 Forest interior areas delineated by a 100m buffer from the forest edge (Cartographics Ltd. 2014).

Map 3.5 Priority stewardship areas and possible connection routes (red) identfied in the Grey-Bruce Greenway Initiative 
(Onario Nature 2005).
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3.2.4 Species abundance and composition

Indicator: Abundance of forest birds
Current Status: GOOD

Forest birds are a diverse group of species that exhibit a 
wide variety of habitat requirements and behavioural 
characteristics and are, therefore, good indicators of forest 
ecosystem integrity providing information on a variety of 
ecosystem components and processes. A forest bird mon-
itoring program has been implemented at Bruce Peninsu-
la National Park since 1994 using methods developed by 
the Canadian Wildlife Service. These methods consist of 
audio surveys conducted at a sugar maple dominated for-
est near Emmett Lake and a cedar-pine forest on Dorcas 
Bay, representing both deciduous forests and coastal co-
niferous forests. Focal species represent four separate for-
aging guilds including aerial, canopy foliage, understory 
foliage, and forest floor foragers. With eleven years of data 
a baseline was established to assess the natural variability 
of populations of the focal species and to define thresh-
olds for rating the status of each focal species in a given 
year. Based on data from 2006, the ecological integrity of 
these forest ecosystems was rated as Good or Very Good. 
The forest bird community is healthy, with 7 of 9 targeted 
species within or above expected values. 

Indicator: Abundance of Red-backed Salamanders
Current Status: GOOD

Eastern Red-backed Salamanders comprise significant 
biomass in many forest ecosystems in Ontario and thus 
play an important role in terrestrial food webs. This spe-
cies exhibits many characteristics that make them good 
indicators of ecological health, including long life spans, 
high annual survivorship, and low birth rates, and they are 
territorial with a high degree of site fidelity. Under normal 
conditions, therefore, population sizes at a given location 
show little variation over time. Furthermore, salamanders 
are sensitive to various stresses that influence micro-cli-
mates, moisture levels and air and water quality. This in-
dicator is based on the Plethodontid Abundance protocol 
developed by the Ecological Monitoring and Assessment 
Network. Parks Canada and Bruce Peninsula Biosphere 
Association have implemented this protocol at eight 
monitoring stations since 2004. The monitoring method 
consists of an array of coverboards arranged in a specif-
ic pattern in association with the forest monitoring plots. 
Each site is visited weekly in early spring for between four 
and eight visits and mean number of salamanders pres-

ent per site per visit is calculated. Parks Canada assigned 
thresholds based on baselines of natural variability with 
“good” rating as >99 salamanders/160 coverboards, 73 for 
“fair”, and 47 for “poor” (Patrikeev 2009). Although more 
data is required to assess long-term trends, between 2006 
and 2008 the mean number of salamanders at the four 
Parks Canada sites was 116 and therefore rated as “good”. 
Data from the Bruce Peninsula Biosphere Associations 
program has not yet been analyzed.

and representing 15.88% of the total plan area. Most of 
the open land areas are located in the Eastnor and Lind-
say Flats in the southern portions of the Bruce Peninsula, 
although there are several other localized areas. 

Bruce Peninsula’s agricultural landscape is a mosaic of 
cultivated lands, hay lands and grazing lands, which are 
interspersed with other ‘natural’ features such as wood-
lands, wetlands, rivers and streams, and field margins. The 
agricultural landscape patterns on the Bruce Peninsula are 
characteristic of more traditional agricultural systems, in 
contrast with many of the intensive, monoculture systems 
in southern Ontario. The following describes the current 
cover types associated with agricultural landscapes on the 
Bruce Peninsula, however, it should be noted that these 
ecosystems are highly dynamic and change from year-to-
year and season-to-season. Not only does the landscape 
change due to agricultural practices (e.g. crop rotation), 

4.1 Description

The vast majority of the Bruce Peninsula was forested 
prior to European settlement in the mid-1800s and, 

consequently, native grasslands were not historically a 
dominant habitat type throughout the region. However, 
agricultural landscapes on the Bruce Peninsula now offer a 
“surrogate habitat” for many grassland species. Following 
extensive commercial logging, forest fires, and land clear-
ing in the mid-1800s, much of the deeper soil areas on 
the Bruce Peninsula were made available for agricultural 
development. Drainage systems were later constructed in 
the poorly drained clay loam and silt loam soils in the for-
mer Eastnor and Lindsay Townships to further improve 
agricultural suitability. Agriculture is now a predominant 
land use on the Bruce Peninsula, occupying 15192.74ha 

Open Lands
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producers must also respond to environmental changes 
such as weather patterns and pest species, as well as com-
plex social and economic drivers such as market fluctua-
tions, policy, and technological innovations. The overall 
land use patterns and management practices that result 
from these changes ultimately determine the habitat ca-
pacity of the landscape and the viability of wildlife popu-
lations in any given year.

Livestock production is the most predominant type of 
agriculture on the Bruce Peninsula. Pastures are areas 
used for livestock grazing, providing animals with a vari-
ety of introduced or native forage species such as grasses, 
legumes, forbs, or shrubs. Pasture covers 7876ha of the 
plan area (Statistics Canada, 2011), including both un-
improved and improved pastures. In “unimproved” pas-
tures livestock graze in natural areas that are not subject 
to intensive management, while “improved” pastures 
have been improved from its natural state by seeding, 

drainage, irrigation, fertilization or weed control. In the 
Northern Bruce Peninsula, 46 farms reported the use of 
unimproved pasture covering a total area of 4271ha while 
40 farms reported the use of improved pasture covering 
a total area of 3605ha (Statistics Canada, 2011). Grazing 
systems range from the continuous grazing of one area 
over a long period of time to rotational grazing of small 
areas for short periods of time. 

Hay and forage crop production is linked to the amount 
of livestock farming on the Bruce Peninsula, and changes 
in livestock production can influence the amount of land 
used for hay and forage crops. Hayfields cover 4093ha of 
the plan area (Statistics Canada, 2011) and are agricultural 
grasslands from which forage species are periodically har-
vested for livestock, including mixtures of native grasses, 
tame grasses (e.g. ryegrass, timothy, brome, and fescue), 
and legumes (e.g. alfalfa and clovers). Alfalfa and alfal-
fa mixtures are the most common hay crop on the Bruce 
Peninsula with reported use by 44 farms and covering a 
total area of 2274ha, while 38 farms reported the use of 
other domestic hay and forage crops, covering a total area 
of 1819ha (Statistics Canada, 2011).  Cropped fields cover 
5,360ha of the plan area and are used for the production 
of cereal grains (e.g. wheat, barley, oats and mixed grains), 
oilseeds (e.g. canola), and row crops (e.g. corn, soybeans, 
and potatoes). Canola is the dominant crop type on the 
Bruce Peninsula with 14 farms reporting a total 827ha, 
however, other crops include wheat, oats, barley, mixed 
grain, and corn (Statistics Canada, 2011). Local producers 
have indicated that there has been an increase in row crop 
production in recent years and an increasing interest from 
producers in southern Ontario to purchase land on the 
Bruce Peninsula for intensive crop production.

In addition to the various agricultural land cover types 
mentioned above, these landscapes also include patches 
of “natural” habitat features such as field margins and 
hedgerows, vegetated streams, embedded wetlands, and 
small blocks of forest which can serve as important breed-
ing, dispersal, and travel corridors for various wildlife 
species. Woodlands and wetlands were reported on 46 
farms, occupying 2,996ha on the Bruce Peninsula (Statis-
tics Canada, 2011). 

The land cover types described above vary in their ability 
to support wildlife, with natural and semi-natural cov-
er types offering the highest ecological value. Improved 
pasture and tame hay are the next most valuable, while 
cultivated lands typically sustain the fewest wildlife spe-
cies. However, the overall landscape mosaic is also an im-
portant factor in determining the composition of wildlife 

Ethan Meleg

Jenna McGuire

Map 4.1  Agricultural systems of the Bruce Peninsula (Cartographics Ltd. 2014).
Top: Bobolink; Bottom: Bee pollinator
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Map 4.2  Agricultural Suitability Classes for soils on the Bruce Peninsula (Cartographics Ltd. 2014).

communities in agricultural landscapes, including the 
quantity, quality and spatial configuration of different 
land cover types (Fahrig et al., 2011). The diversity of land 
cover on the Bruce Peninsula’s agricultural landscapes 
combined with the large amount of adjacent woodland, 
wetland and riparian habitats support a wide range of 
bird, mammal, reptile and amphibian, fish, and insect 
species. These areas are important for foraging, reproduc-
tion, and migration. 

Of particular interest are grassland-nesting birds, such as 
Bobolink, Eastern Meadowlark and Upland Sandpiper, 
which rely on the herbaceous vegetation of open land ar-
eas for protective cover during nesting season. Although 
grassland species were historically absent on the Bruce 
Peninsula, managed hayfields, pasturelands, and old fields 
now comprise a significant portion of grassland bird hab-
itat. Grassland birds in North America have experienced 
the most pronounced declines of any group of birds on the 
continent (McCracken, 2013) making these areas on the 
Bruce Peninsula important for their survival and recov-
ery. While all grassland birds rely on herbaceous cover for 
nesting or foraging, there are many differences in cover 
requirements among individual species, including veg-
etation type and structure, total area, and interspersion 
with other habitat features such as wetlands and wood-
lands. However, generalizations can be made about these 
requirements which assist in managing these areas. For 
example, a diverse grassland structure (e.g. short, medium 
and tall grass heights) on the landscape supports a greater 
the number of grassland species and the more grassland 
that is available in an area, particularly in large unbroken 
blocks, the greater the number of area-sensitive grassland 
birds the area is able to support. An important trait shared 
by grassland-dependent birds is that nearly all of them 
nest on the ground which make nests, incubating females, 
and fledglings particularly vulnerable to predation and to 
destruction by some agricultural practices such as early 
season mowing. For these reasons, breeding productivity 
is particularly low in intensively managed hayfields and 
row crops. 

Pollinators have a critical role in maintaining biodiversi-
ty and a productive agricultural sector. Although most of 
the staple grains in human food systems (e.g. wheat, oats, 
rye and corn) are wind pollinated, pollinators are required 
for pollination of many oilseeds (e.g. canola), fruits, and 
vegetables. Global declines in pollinator populations have 
been reported with habitat loss and degradation being 
implicated as the primary drivers. However, many other 

stressors are affecting this large group of species, includ-
ing pests and diseases, climate and pesticides. In Ontar-
io, dramatic declines in two species of bumble bee, the 
Rusty-patched and the Yellow-banded Bumble Bee, have 
raised concern about the health of pollinators and the 
Rusty-patched Bumble Bee was the first bee species to be 
placed on the Ontario’s list endangered species in 2010 
(Chan 2012).

The soil itself is also a complex, dynamic system with a 
diverse community of organisms including bacteria, fun-
gi, protozoa, nematodes, and micro-arthropods. These 
soil organisms carry out a wide range of processes that 
are important for soil health in both natural and managed 
agricultural soils. Soil health is largely dependent on the 
processing of organic matter through the soil food web by 
these organisms.

4.2 Ecosystem Assessment
4.2.1 Size and extent

Indicator: Total area of open lands types 
Current Status: UNRANKED 

This indicator is a measure of the total area occupied by 
agricultural landscapes, including pasture, hay and for-
age crops, and production crops, and is intended to as-
sess changes over time. The Bruce Peninsula has 15192.74 
ha of open lands (SOLRIS, 2008), including 5,360 ha in 
crops, 7,678 ha in pasture (Statistics Canada, 2011). On-
tario Ministry of Agriculture and Food (OMAF) initiated 
a field crop survey in 2013 which will provide future data 
on trends in crop types and practices. 

4.2.2 Soil quality 

Indicator: Soil organic matter 
Current Status: UNRANKED 

The maintenance of soil organic matter is key to sustain-
ing soil quality. Currently no data is available to assess soil 
organic matter. 
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Indicator: Soil structure 
Current Status: UNRANKED 

Good soil structure is an indicator of soil quality. Soils 
with good structure are more productive due to better 
root penetration, more effective uptake of water and nu-
trients, and resistance to soil erosion. Soil compaction 
is sometimes a result of soil structure degradation. Al-
though indicators of soil structure have been developed, 
including bulk density, (g/cm2), soil aggregate stability (% 
1-2mm diameter in top 7.5 cm of soil), and porosity (% 
pore space in soil), there are no data to assess these indi-
cators.

Indicator: Soil food web health 
Current Status: UNRANKED 

The health of the soil food web can be used as an indicator 
of soil quality. The soil food web is the complex mixture of 
bacteria, fungi, protozoa, nematodes, and micro-arthro-
pods that control the cycling of nutrients in an ecosystem. 
The soil food web structure can be disrupted by exces-
sive pesticide or fertilizer use, and by growing intensive 
field and row crops year after year. Although the number 
of earthworms/m2 and microbial biomass of carbon and 
nitrogen can be used, there are no data to assess these in-
dicators. 

4.2.3 Soil quantity 

Indicator: Soil erosion 
Current Status: UNRANKED 

Maintaining soil organic matter, reducing the speed of 
water movement over land and increasing water infiltra-
tion can reduce soil erosion. This can be done by incorpo-
rating forage crops into row crop rotation, conservation 
tillage, and vegetation cover strips. Soil erosion is par-
ticularly evident where soil is used for row cropping and 
where it is left bare over the winter.  According to the 2011 
Census for Agriculture, of the 1,625 ha of land that was 
prepared for seeding (32 farms): 0% was no-till seeding (0 
farms); 299ha tillage retaining most crop residue on the 
surface (6 farms); 1,327ha tillage incorporating most crop 
residue into the soil (28 farms).

4.2.4 Species abundance and composition 

Indicator: Abundance of grassland breeding birds 
Current Status: UNRANKED 

This indicator uses the abundance of grassland bird spe-
cies to assess the quality of Open Lands for breeding hab-
itat. Sufficient data is currently not available to assess this 
indicator or to develop a baseline of natural variability for 
grassland bird abundance and distribution. However, the 
Bruce Peninsula Bird Observatory has initiated a 3-year 
project from 2012 to 2015 to determine the distribution, 
abundance and habitat use of seven focal grassland bird 
species through targeted surveys and review of histori-
cal records. Focal species include five threatened species 
and two endangered species, including whip-poor-will, 
common nighthawk, golden-winged warbler, bobolink, 
eastern meadowlark, loggerhead shrike, and Henslow’s 
sparrow. 

Indicator: Pollinator abundance
Current Status: UNRANKED 

Pollinators play an important role in maintaining a 
healthy and productive agri-food sector. Bee health is 
complex, with many variables affecting bee and pollina-
tor well-being including pests, diseases, nutrition, climate 
and pesticides. Pollinators play a critical role in plant re-
production, and declines in abundance and diversity of 
bees are expected to impact flowering plant biodiversity 
and productivity of insect pollinated agricultural crops. 
The grower gains the services of a diverse array of pol-
linators on the crop at no financial cost. Research on 
crops such as canola has demonstrated that setting aside a 
portion of each hectare of land for pollinator habitat can 
increase the net profitability of that hectare. Bee declines 
have been reported globally and habitat loss and degrada-
tion due to urbanization and agricultural intensification 
are two of the primary drivers. Although no measures or 
thresholds are in place to monitor bee populations, this 
indicator has been included as a placeholder because of 
the importance of pollinators in agricultural and natural 
ecosystems.

provincially imperiled (NatureServe, 2008; NHIC, 2005). 
In North America, alvars are concentrated in the Great 
Lakes region, of which 65%-75% are located in Ontar-
io. The greatest concentration of high quality alvar sites 
occurs in the Bruce Peninsula and Manitoulin Island 
regions (Reschke et al. 1999, Brownell and Riley 2000). 
The alvars of the Bruce Peninsula and Manitoulin regions 
have a high degree of similarity in vegetation communi-
ties and other alvar species. The alvars in these regions are 
internationally recognized for their rarity, their distinct 
ecological character, and an exceptional variety of glob-
ally and provincially rare vegetation types and species 
(Jalava, 2008).

According to Jalava (2008), there are 74 known alvar sites 
on the Bruce Peninsula, which are grouped into 29 “me-
ta-sites” where the alvars occur in one continuous natural 
area or are situated very close to one another. The major-

5.1 Description

Alvars are naturally open ecosystems found on shallow 
soils over relatively flat, glaciated limestone bedrock, 

with less than 60% tree canopy cover (Reschke et al. 1999; 
Brownell and Riley 2000; Jones and Jalava 2005). Alvars 
are characterized by a mosaic of distinctive plant associ-
ations adapted to extreme environmental conditions in-
cluding periodic flooding, severe drought, and extreme 
temperatures reaching 53oC. However, despite these harsh 
conditions, alvars support a spectacular diversity of flo-
ra and fauna from rare wildflowers, mosses and lichens, 
grasses and sedges, and ancient trees to birds, land snails, 
leafhoppers and other invertebrates. Alvars are among 
the rarest ecosystem types in North America and all al-
var communities are considered globally, nationally and 

Alvars
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Map 5.1. Known alvar locations on the Bruce Peninsula based on Alvars of the Bruce Peninsula: A Consolidated Summa-
ry of Ecological Surveys (Cartographics Ltd. 2014; Jalava 2010).

Table 5.1 Complete list of known alvar sites on the Bruce Peninsula as shown on Map 5.1 (Jalava 2010).

1 Bear’s Rump Island 14 Niibin – West of Highway 6

2 Cabot Head 14a Niibin

3 Cape Hurd – Baptist Harbour 14b West of Highway 6

3a Baptist Harbour 15 North of Shouldice Lake

3b Baptist Harbour OHF 16 Pine Tree Point – Scugog Lake

3c Baptist Harbour NW 16a Pine Tree Point

3d Baptist Harbour SE 16b Scugog Lake

3e Barney Lake 16c Scugog Lake East (North Portion)

3f Barney Lake South 16d Scugog Lake Southeast

3g Hopkins Bay 17 Smoky Head – Cape Chin Road South

4 Corisande Bay 17a Smoky Head

5 Cove Island 17b Cape Chin Road South

6 Dorcas Bay / Pendall Lake 18 Spring Creek

6a Dorcas Bay 19 Sunset Park – Long Point

6b Pendall Lake 20 Zinkan Island Cove

7 Dorcas Bay Road / Sideroad Creek 21 Barrier Island

7a Sideroad Creek 22 Cape Croker

7b Dorcas Bay Road North 22a Halfway Point

7c Dorcas Bay Road South 22b Prairie Point

8 Driftwood Cove 22c The Little Prairie

9 Dyer’s Bay Road & Highway 6 23 Garden Island

9a Dyer’s Bay Road & Hwy 6 NE 24 Lyal Island

9b FON Bruce Alvar Nature Reserve 25 Pike Bay

9c West and South of FON Bruce Alvar 26 Shoal Cove

10 Eagle Point 27 Chief’s Point

11 George Lake / Emmett Lake Road 28 Fishing Islands

11a North of Umbrella Lake 28a Indian (Frog) Island

11b South of Upper Andrew Lake 28b Main Station Island

11c South of George Lake 28c Bowes Island

11d George Lake 28d Rowan (Rownes) Island

11e Saugeen Hunting Grounds / Emmett Lake Road 28e Smokehouse Island

12 Greenough Harbour – Bradley Harbour 28f Cranberry Island

12a Gauley Bay 28g (West) Argyle Island

12b Greenough Harbour 28h Haystack Island

12c South of Bradley Harbour 29 St. Jean’s Point / Sucker Creek

12d Bruce County Forest – Miller Lake Tract Interior 29a St. Jean’s Point

13 Hopkins Point 29b Sucker Creek
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ity of alvars on the Bruce Peninsula occur in the northern 
part of the region associated with the shallow-soiled do-
lostone bedrock plains and islands, however, other sites 
occur in the southern portions near both the Lake Huron 
and Georgian Bay shores. Although various classification 
systems have been developed for alvar vegetation commu-
nities, this document uses the classification established 
by Jalava (2008), which is an adaptation of the standard 
Southern Ontario Ecological Land Classification (Lee et 
al. 1998). According to this system, alvars are classified 
as: Open Alvars including both alvar pavements and al-
var grasslands (<25% tree cover and <25% shrub cover); 
Shrub Alvars (<25% tree cover and <25% shrub cover), 
and; Treed Alvars (>25% tree cover). These alvar types are 
further classified into distinct vegetation communities, 
of which there are 14 found on the Bruce Peninsula. It is 
important to note that all of these alvar communities are 
considered provincially, nationally, and globally rare (Na-
tureServe 2008; NHIC 2005).

For a harsh, barren environment that typically experienc-
es annual flooding, drought and temperature extremes, 
the alvars of the Bruce Peninsula have remarkable overall 
ecological diversity. Bruce Peninsula alvars harbour a to-
tal of 376 vascular plant species, 319 of them native, which 
represent 25% of the total plant taxa and 30% of the na-
tive plant taxa of the Bruce Peninsula region (Jalava 2008). 
Characterized by an unusual blend of boreal, southern, 
and prairie flora and fauna, these ecosystems are relics of 
both the cold, post-glacial environment and the warmer, 
drier period that followed (Catling and Brownell 1995). 
Many species became isolated from their main North 
American ranges as the climate changed, and many of 
these disjunct populations now have a high degree of con-
finement to alvar sites. The alvars of the Bruce Peninsula 
are particularly significant for their Great Lakes endem-
ic flora, which include Dwarf Lake Iris, Lakeside Daisy, 
Houghton’s Goldenrod, Gattinger’s Agalinis, and Hill’s 
Thistle. Some alvars also support ancient, stunted Eastern 
White Cedar trees that can be more than 400 years old 
(Schaefer and Larson 1997).

In addition to vascular plants, alvars support many oth-
er species that possess the hardiness needed to survive 
in an environment of extremes. At least 62 algae species, 
58 moss taxa and 52 lichen taxa have been recorded on 
the alvars of the Bruce Peninsula. At just two alvar sites, 
Bouchard (1998) found 63 taxa of ground beetles, 105 
taxa of leafhoppers and relatives, 22 taxa of butterflies and 
skippers, 45 taxa of sawflies, and 23 taxa of Orthopteroid 
insects. A diverse assemblage of snails as has also been 
inventoried, including subarctic and western prairie dis-

Top: Lakeside Daisy; Middle: Massasauga Rattlesnake; 
Bottom: Lichen species on exposed bedrock
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junct species and several new taxa, some of which may 
be endemic (Grimm 1995). Few, if any, mammal, bird, 
reptile and amphibian species are restricted to alvar hab-
itats, although many use alvars for part of their life cycle. 
Snakes, bats and rodents may hibernate and seek shelter 
in the deep crevices of some alvar sites, while the Mas-
sasauga Rattlesnake is often associated with alvar habitat 
for foraging and gestation. According to Jalava (2008), the 
most ecologically diverse alvar site on the Bruce Peninsu-
la is Cape Hurd-Baptist Harbour, where six of the eight 
closely clustered alvars in the area are host to a remark-
able 160 native vascular plant taxa in 10 alvar community 
types. Twenty-six of these plant species are moderately to 
strongly alvar-associated, 13 species are globally and/or 
provincially rare and nine are locally significant. Other 
highly diverse meta-sites include: Pine Tree Point-Scugog 
Lake, Dyer’s Bay Road-Highway 6, Cabot Head-George 
Lake, Dorcas Bay-Pendall Lake, Cape Croker, Sucker 
Creek-St. Jean’s Point, Pike Bay, and the Fishing Islands. 

Alvar communities are highly influenced by periodic 
flooding and severe drought. Alvars typically have very 
shallow soils (usually 0 to about 20 cm) that provide lit-
tle water-holding capacity and dry out quickly. The bed-
rock below permits little drainage after rainfall, causing 
frequent and rapid flooding. Flooding is less prevalent 
where there are abundant enlarged cracks (grykes) in 
the rock, which provide improved internal drainage. The 
lack of tree cover and exposed bedrock contribute to high 
levels of light and wind, as well as temperature extremes, 
with surface temperatures reaching as high as 53°C in 
summer (Schaefer and Larson 1997). Most alvar species 
are assumed to be drought-adapted and adapted to these 
extreme conditions. This cycle of drought and inundation 
prevent the spread of woody species into alvar openings 
and maintain them in their open state. Historic natural 
and human-induced fires have been documented for 
Great Lakes alvars (Catling and Brownell 1998, Jones and 
Reschke 2005). The role of fire on the Bruce Peninsula’s 
alvars is largely unknown, but it may be an important pro-
cess to inhibit the succession of woody vegetation which 
could displace many alvar species.

5.2 Ecosystem Assessment
5.2.1 Size and extent 

Indicator: Total areal extent of alvar communities
Current Status: UNRANKED

Due to their local importance for habitat and ecosystem 
functions, global rarity, and the significant historic loss of 
alvars in the Great Lakes basin, it is necessary to “maintain 
total areal extent of alvar types across their range” (Alvar 
Recovery Team, 2010). This indicator represents the total 
area of alvars on the Bruce Peninsula and is intended to 
assess changes over time. Through the International Alvar 
Conservation Initiative (2000) and Jalava (2008), 28 alvar 
meta-sites have been identified on the Bruce Peninsula, 
consisting of 74 individual alvar sites which cover a total 
area of approximately 921.43ha. Alvars are most common 
in watersheds 2FA-02 (316.62 ha), 2FA-12 (116.82 ha), 
and 2FA-06 (107.19 ha).

5.2.2 Alvar condition 

Indicator: Condition rank
Current Status: GOOD

The approach used to rank the condition of different alvar 
sites was based on the International Alvar Conservation 
Initiative (2000). Qualitative field assessments for each 
alvar site that combine a variety of attributes including 
level of historic and current disturbances such as abun-
dance of non-native species, livestock grazing, logging, 
burning, trails and roads, quarrying, and buildings were 
all identified in the field assessment. Site condition ranks 
range from Undisturbed (A) to Heavily Disturbed (D). 
Approximately 86% of the alvar sites were ranked as A or 
B (Jalava, 2010), indicating that the condition of the alvars 
of the Bruce Peninsula are in good condition. However, 
some impacts from off-road vehicles, logging machinery, 
and non-native species were observed at some sites while 
some face potential impacts from encroaching residential 
development such as at Baptist Harbour and Zinkan Is-
land Cove.
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watersheds to Lake Huron and Georgian Bay. As shown 
in Table 6.1, there are 19 primary river systems, although 
there are also numerous intermittent or permanent small 
streams and municipal drain systems, which together 
cover a total length of 439.1km Although there are sig-
nificant information gaps on their thermal classifica-
tions, these watercourses are representative of coldwater 
(<19°C), coolwater (19-25°C), and warmwater communi-
ties (>25°C) (Coker et al. 2001). The majority of streams 
are classified as coldwater due to significant groundwater 
inputs, such as Sucker Creek, Judges Creek, Sadler Creek, 
Spring Creek, Crane River and Willow Creek. Coolwa-
ter streams include Brinkman’s Creek, Sideroad Creek, 
Black Creek and Old Woman’s River, while sections of 
the Stokes River are classified as warmwater. The plan 
area also includes 39 inland lakes that cover a total area of 
1679.67ha, as well as numerous permanent or intermittent 
small ponds that have formed in depressions in the bed-

6.1 Description

The Bruce Peninsula has an extensive network of in-
land lakes, wetlands and river systems that connect its 

watersheds to the waters of the Great Lakes. Drainage of 
these systems is largely controlled by the sloping bedrock 
of the Bruce Peninsula and most surface drainage is in a 
southwesterly direction toward Lake Huron. However, 
considerable subsurface drainage occurs as a result of its 
extensive karst features and waters on the east side of the 
Bruce Peninsula drain almost entirely underground and 
exit as springs along the escarpment. There are 10 quater-
nary watersheds in the plan area that drain the landscape 
from the headwaters to the Great Lakes nearshore areas. 

Rivers, streams, creeks and ditches are the primary con-
duits for drainage of waters from the Bruce Peninsula’s 

Inland Waters
Chapter 6:

Sean Liipere

rock. The majority of lakes are concentrated in the Crane 
River-Willow Creek (2FA-06) watershed located in the 
upper parts of the Bruce Peninsula west of Cabot Head. 
As shown in Table 6.2, most lakes on the Bruce Peninsula 
are shallow (<3m) with small surface areas (<100ha), with 
the exception of Cameron Lake, Emmett Lake, Gillies 
Lake, and Miller Lake. Gillies Lake is one of the deepest 
inland lakes in southern Ontario which is more than 35m 
in depth near its eastern end. Beaver ponds, river corri-
dors and the littoral zones of marl bottomed lakes have 
a submerged aquatic component of pondweeds, bladder-
worts, water milfoils, large beds of the algae stonewort 
and a floating-leaved component of water lilies and sev-
eral pondweeds.

Often associated with lakes and rivers are 1953 wetland 
patches which occupy a total area of 8531.1ha. Sucker 
Creek (2FA-12), Stokes River-Old Woman’s River (2FA-
08) and Spring Creek (2FA-07) watersheds have the larg-
est percentage of wetlands covering 15.39%, 13.03%, and 
11.56%, respectively. While many wetlands on the Bruce 
Peninsula have not been assessed under the Ontario Wet-
land Evaluation System, 25 wetland patches or complexes 
have been classified as Provincially Significant Wetlands 
and six as Locally Significant Wetlands, as shown in Ta-
ble 6.3. Swamps are wooded wetlands with >25% cover of 
trees or tall shrubs and standing to gently flowing water 
occurs seasonally or persists for long periods on the sur-
face. Swamp is the most abundant wetland type covering 
4.74% of the project area and is a component of the ma-
jority of wetland complexes. Notable swamp areas include 
Eastnor Swamp (416ha), Spring Creek Wetland Com-
plex (360ha), Otter Lake-Cherry Hill-Ira Lake Wetland 
Complex (511ha) and Stokes Bay Wetland (154ha). Many 

WATERCOURSE NAME THERMAL 
REGIME

LENGTH 
(km)

Unnamed (Sydney Bay) Unknown 16.4

Judges Creek Cold 16.1

Judges Creek Unknown 47.5

Unnamed (Swan Lake Drain) Unknown 27.0

Unnamed (Eagle Harbour) Unknown 24.4

Brinkman's Creek Cool 12.8

Brinkman's Creek Unknown 9.0

Crane River Cold 18.3

Crane River Unknown 9.8

Dorcas Bay Creek Cold 0.7

Sideroad Creek Cool 10.0

Sideroad Creek Unknown 11.8

Unnamed (Corisande Bay) Unknown 14.2

Willow Creek Cold 7.8

Sadler Creek Cold 3.6

Spring Creek Cold 4.7

Spring Creek Unknown 7.5

Unnamed (Pine Tree Harbour) Unknown 5.9

Black Creek Cool 10.7

Old Woman's River Cool 17.4

Old Woman's River Unknown 15.9

Stokes River Cool 2.5

Stokes River Unknown 32.3

Stokes River Warm 6.6

Unnamed (West Little Lake) Unknown 11.0

Sucker Creek Cold 7.5

Sucker Creek Unknown 31.7

Unnamed (Pike Bay) Unknown 44.7

Unnamed (Cove Island) Unknown 4.2

Table 6.1  Stream length and thermal classificaton for 
watercourses in the plan area (Cartographics Ltd 2014).

Parks Canada Sean Liipere Sean Liipere

Left: Aerial view of Cyprus Lake-Cameron 
Lake system; Middle: Vernal pool in a hard-
wood forest; Right: Black Creek Swamp
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Map 6.1  Rivers and streams of the Bruce Peninsula by thermal regime (Cartographics Ltd. 2014). Map 6.2  Inland lakes of the Bruce Peninsula (Cartographics Ltd. 2014).



CHAPTER 6: INLAND WATERS  |  4948   |  CONSERVATION AND STEWARDSHIP PLAN 

Map 6.3  Wetland community types on the Bruce Peninsula (Cartographics Ltd. 2014).

swamps contain an important deciduous component 
of Silver Maple, Red Maple, Black Ash and Green Ash 
while mixed and conifer swamps are common with major 
species associations of Eastern White Cedar, Tamarack, 
White Spruce, Green Ash, Black Ash, Trembling Aspen 
and Balsam Poplar. Large expanses of thicket swamps are 
also common with a strong willow, dogwood, Speckled 
Alder, and Sweet Gale component.

Marshes are wet areas periodically or permanently in-
undated with standing or slow moving water. Emergent 

WETLAND NAME AREA (ha) STATUS

Barney Lake 151.1 Provincial

Black Creek Swamp 37.9 Provincial

Brinkman Creek 83.5 Provincial

Britain Lake 175.1 Provincial

Cemetary Bog 56.2 Local

Chiefs Point 167.6 Provincial

Corisande Bay 59.6 Provincial

Crane Lake 4.0 Provincial

Dorcas Bay 110.1 Provincial

Eastnor Swamp 442.8 Local

Gauley Bay 199.1 Provincial

Gillies Lake-Lymburner Lake 209.3 Provincial

Greenough Harbour 27.4 Provincial

Horseshoe Lake-Bartley Lake 81.3 Local

Howdenvale Bay 36.5 Provincial

Lower/Upper Andrew Lake 167.5 Provincial

Old Woman’s River 72.9 Local

Oliphant 173.0 Provincial

Otter Lake-Cherry Hill-Ira Lake 693.1 Provincial

Pike Bay 46.4 Local

Red Bay 353.1 Provincial

Sadler Creek 261.4 Provincial

Scugog Lake 73.9 Provincial

Spring Creek 514.2 Provincial

Stokes Bay 236.8 Provincial

Sucker Creek 169.8 Provincial

Swamp North of Beattie Lake 109.7 Provincial

Tobermory Bog 56.4 Provincial

Whiskey Still March 14.7 Provincial

William Henry Marsh 36.2 Local

Wingfield Basin 71.4 Provincial

LAKE NAME SURFACE 
AREA (ha)

MAX DEPTH 
(m)

Acorn Lake 4.10 NA

Ague Lake 48.72 1.58

Barney Lake 27.84 2.23

Bartley Lake 8.29 3.5

Big Marsh 38.36 NA

Britain Lake 114.85 3.9

Cameron Lake 159.39 15

Clear Lake 6.59 1.13

Conley Lake 11.87 0.61

Crane Lake 101.77 2.1

Cyprus Lake 74.33 8.2

Emmett Lake 95.39 11.13

George Lake (Cove Island) 41.39 NA

George Lake 148.77 9.14

Gillies Lake 217.43 34.14

Horse Lake 14.79 1.55

Hodgins Lake 10.63 NA

Ira Lake 42.19 0.9

Little Lake 23.61 NA

Loon Lake 15.02 0.8

Lower Andrew Lake 69.92 0.79

Lymburner Lake 34.42 0.76

Marley Lake 11.26 NA

Marr Lake 5.23 1.1

McLander Marsh 14.56 NA

Miller Lake 317.64 8.2

Moore Lake 41.53 1.55

North Hodgins Lake 5.09 NA

Otter Lake 74.79 1

Patterson Lake 14.83 NA

Quenlin Lake 21.52 NA

Rowes Lake 6.91 NA

Scugog Lake 39.67 1.3

Shouldice Lake 27.63 2.28

Twin Marsh Lakes 4.10 NA

Umbrella Lake 35.83 NA

Upper Andrew Lake 57.49 0.98

Warder (Mud) Lake 26.90 1.3

West Little Lake 26.86 NA

Table 6.3  Wetland area and status according to Ontario 
Wetland Evaluation System (Cartographics Ltd. 2014).

Table 6.2  Surface area and maximum depth of inland 
lakes (Cartographics Ltd. 2014).
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marshes often occur along the fringes of lakes and are 
dominated by cattails, rushes, sedges and graminoids. 
Meadow marshes also occur in poorly drained depres-
sions, along streams, along the drier edges of emergent 
marshes and in openings of swamps. Marshes cover 
4.10% of the plan area and are located along the margins 
of many inland lakes such as Gillies-Lymburner Lakes 
Wetland Complex (144ha), William Henry Marsh (33ha), 
Scugog Lake Wetland (37ha), Horseshoe Marsh-Bartley 
Lake Wetland (73ha) and the Lower Andrew-Upper An-
drew Wetland (92ha). The largest marshland in the proj-
ect area is the Otter Lake-Cherry Hill-Ira Lake Wetland 
Complex, of which 159ha (23%) is classified as marsh and 
the remainder is primarily swamp. 

The Bruce Peninsula’s calcium-rich fens, which cover 
only 0.08% of the plan area, occur primarily in areas of 
groundwater seepage areas with calcareous substrates, 
often associated with inland and coastal shorelines, in 
wet depressional basins and as floating mats along lakes. 
These are often graminoid dominated with Twig Rush, 
Wire Sedge, Tufted Clubrush, White Beak-rush, and 
sometimes in association with trees or shrubs including 
Sweet Gale, Shrubby Cinquefoil, Kalm’s St. John’s-wort, 
White Cedar, Tamarack and Balsam Fir. Many fens also 
harbour interesting herb species such as carnivorous 
plants like the Pitcher-plant and Linear-leaved Sundew, 
and many orchid species including Grass Pink, Rose 
Pogonia and Showy Ladyslipper. Of particular interest is 
a population of the endangered Eastern Prairie-fringed 
Orchid located in an inland fen community which could 
be one of the largest populations in Canada and global-
ly. Fens are found at more than fifteen sites in the Bruce 
Peninsula, but generally occur as part of larger wetland 
complexes. Some of largest fen areas are found at Dorcas 
Bay Wetland, Lower Andrew-Upper Andrew Lakes Wet-
land, Gauley Bay, Scugog Lake Wetland, Sadler Creek and 
Oliphant. 

Bogs are acidic, peat-covered areas or peat-filled depres-
sions with a high water table and a surface carpet of moss-
es, chiefly Sphagnum. Very few bogs are located in the 
Bruce Peninsula covering only 0.002% of the plan area. 
The only evaluated bogs are within the Tobermory Bog 
Wetland and a portion of the Otter Lake-Cherry Hill- Ira 
Lake Wetland Complex. 

With a gradient of habitat types from the open water to 
the adjacent upland forests, the Bruce Peninsula’s inland 
waters support a wide range of biodiversity. Inland waters 
support diverse fish assemblages, including both resident 
and migratory species. Nearly all inland lakes are charac-

Top: Grass Pink orchid; Bottom Left: 
Northern Leopard Frog; Bottom 

Right: Pitcher Plant

Jenna McGuire

terized as a warmwater fish community, which are spe-
cies that are best adapted, prefer or usually occur at water 
temperatures greater than 25°C (Eakins 2009). Some of 
the deeper lakes, including Cyprus Lake, George Lake, 
Emmett Lake and Crane Lake, contain a relatively diverse 
fish species richness comprised of up to 30 species while 
others have a much more restricted fish fauna due to hab-
itat limitations, particularly those shallow lakes subject to 
summer water levels and winter anoxia from low oxygen 
levels, such as Quenlin Lake, Moore Lake and Conley 
Lake. The dominant fish communities are found in the 
Bruce Peninsula’s lakes, including cyprinids (e.g. basses), 
centrarchids (e.g. minnows and darters), and esocids (e.g. 
northern pike, walleye). Rivers, streams and even munic-
ipal drains are also important habitat for many resident 
and migratory fish species. Coldwater streams are of par-
ticular importance for resident Brook Trout which have 
been reported in Willow Creek and Judges Creek, and 
they also provide important spawning habitat for Rain-
bow Trout, Chinook Salmon and other non-native migra-
tory species which require fast flowing riffle habitats over 
gravel-cobble substrates. Cool and warmwater streams 
are also important for many resident species and are criti-

cal migratory pathways for species such as Northern Pike 
to access spawning habitat in upstream wetlands.

Several bird species also depend on inland waters. Marsh 
breeding birds, such as the American Bittern, Black Tern, 
Virginia Rail and Common Loon, nest in wetlands with 
shallow water and emergent vegetation. Mixed and de-
ciduous swamps and treed fens provide breeding habitat 
for colonial nesting birds, such as the Great Blue Heron, 
Black-crowned Night Heron and Great Egret, which typi-
cally nest in live or dead standing trees and shrubs. Some 
waterfowl, such as the Wood Duck and Hooded Mergan-
ser, nest in upland habitats located adjacent to marsh-
es, swamps and open water using large diameter trees 
(>40cm) for cavity nesting sites. Many wetlands also con-
tribute to the Bruce Peninsula’s importance as a migra-
tory corridor. Meadow marshes, submerged marshes and 
deciduous swamps, combined with open water areas in 

Michigan Sea Grant

Michigan Sea Grant istockphotos

Top Left: Brook Trout; 
Bottom Left: Black-crowned Night 

Heron; Right: Midland Painted Turtles

Jenna McGuire

Jenna McGuire
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lakes and ponds provide an abundant food supply (most-
ly aquatic invertebrates and vegetation in shallow water) 
for waterfowl during spring and fall migrations, making 
them important stopover and staging areas. Some migra-
tory landbirds will also use forested swamps as stopover 
areas, in combination with adjacent forest and grassland 
habitat.

Inland waters and their associated riparian areas serve as 
critical habitat for many species of amphibians and rep-
tiles, which are significant components of both terrestri-
al and aquatic ecosystems. For many amphibian species, 
such as the American Toad, Spotted Salamander, Gray 
Treefrog, Northern Leopard Frog and Bullfrog, wetlands 
provide important breeding habitat where vegetation and 
fallen logs provide important structure for calling, for-
aging, escape and concealment during breeding season. 
Vernal pools located in or adjacent to wooded areas are 
also of critical importance to many amphibian popula-
tions, as periodic drying creates fish-free environments in 
which egg and larva development can occur. Three turtle 
species inhabit inland waters and depend on them for for-
aging, nesting and hibernation. Midland Painted Turtles 
and Snapping Turtles nest where sand and gravel beach 
areas are adjacent to undisturbed shallow weedy areas of 
marshes, lakes and rivers. The endangered Spotted Turtle 
has also been reported on the Bruce Peninsula, which is 
found to lay eggs in soil and leaf litter in wooded areas ad-
jacent to wetlands. Likewise, the threatened Queensnake 
has also been reported in recent years. This is Ontario’s 
most aquatic snake and is seldom found more than a 
few metres from the water, feeding almost exclusively on 
freshly molted crayfish. The Massasauga Rattlesnake also 
spends a large part of its life cycles along the margins of 
wetlands.

6.2 Ecosystem Assessment
6.2.1 Size and extent

Indicator: Percent wetland cover per subwatershed 
Current Status: POOR

This indicator is a measure of the percentage of wetlands 
for each subwatershed. Environment Canada (2004) rec-
ommends that wetland cover should be a minimum of 
6% for a subwatershed and 10% of a major watershed, 

or equivalent to the original percentage of wetlands in a 
watershed. This indicator also includes coastal wetlands. 
Five of the ten subwatersheds within the plan area do 
not meet the 6% guideline for wetland cover, including 
2FA-02 (2.63%), 2FA-03 (5.96%), 2FA-04 (3.59%), 2FA-05 
(4.10%), and 2FA-06 (1.89%). However, it should be not-
ed that 2FA-13 includes the Tobermory Islands and 2FA-
04 and 2FA-02 are associated with the Niagara Escarp-
ment where wetlands are less abundant. Furthermore, a 
study by Ducks Unlimited indicated that 41.3%, 56.5%, 
84.3%, and 40.4% of wetlands have been lost since 1860 in 
the former St. Edmunds, Lindsay, Eastnor, and Albemarle 
Townships, respectively (Ducks Unlimited, 2012) illus-
trating a significant change in the original wetland cover 
on the Bruce Peninsula.

6.2.2 Landscape structure and pattern

Indicator: Watershed land cover 
Current Status: VERY GOOD

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 each watershed, providing a 
broad-scale surrogate for ecosystem function, hydrologi-
cal 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), Mel-
ville 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 oth-
er 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 stream buffer
Current Status: POOR

Riparian areas are regional hot spots that support a dis-
proportionately high number of wildlife species and pro-
vide a wide array of ecological and hydrological functions 
(Naiman et al. 1993, Fischer and Fischenich 2000, Nation-
al Research Council 2002). This indicator is a measure of 
the amount of forest cover within 30 m of riparian zone 

adjacent to each side of an open watercourse. Environ-
ment Canada (2004) recommends 75% of the stream 
length be naturally vegetated and that streams should 
have a minimum 30m wide naturally vegetated adjacent 
lands area on both sides. Based on 2008 SOLRIS land 
cover data, no streams meet the guidelines for riparian 
vegetation. Of particular concern are Old Woman’s River 
(11.1%), Judges Creek (11.2%), and Stokes River (16.9%).

Indicator: Percent natural wetland buffer
Current Status: POOR

The amount of natural habitat that is located adjacent to 
wetlands can be important to the maintenance of wetland 
functions and attributes, particularly for wetland-depen-
dent species that rely on these adjacent natural areas for 
portions of their life cycle. Beyond habitat functions, ad-
jacent natural and semi-natural areas can also provide 
what are often called “buffer” functions by protecting the 
wetland from external stressors such as sedimentation, 
contaminants, noise, light, physical disturbances (e.g., 
trampling), and the introduction and spread of invasive 
species. Recommended buffer widths vary based on spe-
cies requirements and water quality parameters. A 100m 
buffer was assigned for the assessment, however, although 
this buffer would be suitable for water quality it may not 
ensure viability of several wildlife species. While there are 
no thresholds to quantitatively rate this indicator, the per-
centage of vegetative buffer around wetlands ranges from 
29.3-68.6%.

6.2.3 Ecosystem connectivity

Indicator: Number of barriers per stream kilometre 
Current Status: UNRATED

Stream connectivity is critical for both aquatic species 
and for hydrological function of these systems. Many fish 
species require a variety of connected habitat types and 
conditions throughout their lives. Adults need opportuni-
ties to migrate upstream to spawning areas, while resident 
fish require opportunities to move while rearing, to find 
food, avoid predators and seek unique habitat niches.  It 
is also important for maintaining suitable water tempera-
ture and oxygen levels, transporting nutrients and woody 
debris and maintaining natural flood cycles. Dams and 
other barriers such as poorly installed culverts at road-
stream crossings have had a significant impact on aquatic 
ecosystems of the Great Lakes and are a key factor in the 
decline of several fish species. Although there are no ac-

tive dams on the Bruce Peninsula, it is not known whether 
culverts throughout the Bruce Peninsula’s watersheds are 
affecting stream connectivity. These structures can block 
fish passage via physical obstruction or by creating hy-
draulic or hydrologic conditions that impede fish move-
ment. High-water velocities at a culvert inlet or outlet or 
within a culvert can create velocity barriers while shallow 
water depths within a culvert may limit the ability for fish 
to move upstream or downstream, thus stranding or iso-
lating it in specific stream reaches. The height between a 
culvert outlet and the water surface may also exceed max-
imum jumping heights for some species. More informa-
tion on stream barriers is required to assess the current 
status on the Bruce Peninsula.

Indicator: Road density
Current Status: GOOD

Roads have substantial ecological impacts on aquatic sys-
tems by disrupting wildlife movements and behaviour, 
modifying habitats, altering water drainage patterns, 
and introducing exotic species, among others. Roads 
are known to be a significant source of mortality to am-
phibians and reptiles (Hels and Buchwald 2001; Gibbs 
and Shriver 2005), especially those that breed in aquatic 
habitats and must cross roads to travel between hiber-
nation and breeding sites. In their study of the effect of 
road density on water quality of wetlands of the Canadi-
an Great Lakes, Cvetkovic et al. (2009) found that wet-
lands showed signs of degradation above a road density 
threshold of 14m/ha, and recommended that this level be 
used to guide conservation efforts to protect Great Lakes 
coastal wetlands. Although it was intended for coast-
al wetlands, this same threshold has been used for this 
assessment of inland waters. The Bruce Peninsula has a 
relatively low road density compared with other areas in 
Southern Ontario, however, some watersheds are close to 
this threshold including Sucker Creek (2FA-12), Stokes 
River (2FA-08), and Melville Sound Shore (2FA-02) wa-
tersheds which have the highest road densities of 12.1m/
ha, 10.7m/ha, and 10.0m/ha, respectively. 

6.2.4 Water quality

Indicator: Stream temperature 
Current Status: UNRATED

Temperature affects the survival and growth of stream bi-
ota.  Increases in temperature can alter metabolism and 
behavior, reduce survival and reproductive success, and 



CHAPTER 7: GREAT LAKES SHORELINES  |  5554   |  CONSERVATION AND STEWARDSHIP PLAN 

increase susceptibility to diseases and parasites (Poole et 
al. 2001).  Increases also can alter the composition and 
productivity of stream communities and thus alter food 
supply and species’ interactions with competitors and 
predators (Beschta et al. 1987, Bjornn and Reiser 1991). 
Many organisms have particular thermal requirements 
and cannot tolerate large changes in water temperature. 
For instance, summer stream temperature is considered 
the single most important factor influencing distribu-
tions of Brook Trout which prefer colder streams (<20°C) 
(Creaser 1930; Cherry et al. 1977; Peterson et al. 1979). 
Parks Canada, has monitored water temperature data at 
Willow Creek and reported that a critical threshold of 
22oC was exceeded in two years between 2006 and 2010 
(Parks Canada 2010). No temperature data is available for 
other streams on the Bruce Peninsula to assess the status 
of this indicator.  

Indicator: Water Quality Index (WQI) 
Current Status: FAIR

Degradation in water quality can lead to excessive aquatic 
plant growth, depletion of oxygen, and changes in abun-
dance and diversity of aquatic invertebrates, fish, and, 
possibly, birds and mammals dependent on these habitats 
(Carpenter et al. 1998). Parks Canada has adopted the Ca-
nadian Council of Ministers of the Environment (CCME) 
Water Quality Index (WQI) for reporting on water qual-
ity at Crane River and Willow Creek. The WQI provides 
a useful tool to translate large amounts of water quality 
monitoring information into a simple overall rating (i.e., 
nutrients, dissolved oxygen, metals and chloride, pH, tur-
bidity). The Bruce Peninsula Biosphere Association has 
adopted CABIN protocols which includes similar param-
eters and has implemented monitoring at six streams in 
the southern watersheds of the Bruce Peninsula, includ-
ing Black Creek (control site), Stokes River, Old Woman’s 
River, Judges Creek, Swan Lake Drain, and an unnamed 
drain near Little Pike Bay. Based on 13 water samples over 
two years, there were no causes for concern in Willow 
Creek and Crane River. With only one year of sampling, 
data from the southern streams suggested some levels 
of disturbance to most of the streams. However, Judges 
Creek and Stokes River showed increased signs of degra-
dation with Total Phosphorus (0.05mg/L; 0.045mg/L) and 
Total Suspended Solids (38.9mg/L; 14.4mg/L) exceeding 
provincial standards.

6.2.5 Ecosystem processes

Indicator: Stream flow regime
Current Status: UNRATED

Stream velocity, which increases as the volume of the wa-
ter in the stream increases, determines the kinds of or-
ganisms that can live in the stream and it also influences 
the type of habitat available. Stream flashiness is the hy-
drologic response of a stream to changes in precipitation 
and runoff events. Flashiness is an important component 
of the hydrologic regime as it reflects the frequency of the 
short-term changes in river flow to which aquatic ecosys-
tems are adapted. The flow regime of rivers and streams 
strongly influences aquatic communities and alterations 
to natural flow regimes result in a number of impacts, 
including reduced biodiversity and loss of native popu-
lations (Poff et al. 1997, Paul and Meyer 2001, Bunn and 
Arthington 2002). Although it is likely that the natural 
flow regime in some local streams have been altered as a 
result of draining and filling of wetlands, channel straight-
ening, and the loss of natural riparian and floodplain veg-
etation, there is insufficient data on stream flow regimes 
to assess this indicator.

6.2.6 Species composition

Indicator: Fish community composition
Current Status: UNRATED

Fish are an important and diverse component of the in-
land lakes on the Bruce Peninsula. The University of To-
ronto and Parks Canada completed a fish inventory in 
2007 for 29 inland lakes building on an inventory that was 
done in 1973-74. Although this does not provide infor-
mation on the condition of inland lake fish communities, 
Parks Canada is developing a measure for fish community 
and will provide data on the state and trends in the future. 
No fish inventory data were available for streams on the 
Bruce Peninsula. 

7.1 Description

Due to the sloping topography of the Bruce Peninsula, 
its westerly shores gradually slope into the Lake Hu-

ron with extensive shallows, protected embayments, and 
islands while the eastern shores are fringed with rugged 
cliffs with deep waters just offshore. Driven by the influ-
ences of the Great Lakes, the Bruce Peninsula sustains a 
rich assemblage of shore communities on bedrock shores, 
cobble beaches, shoreline cliffs and talus, and sand beach-
es and dunes. Several of these communities are globally 
rare and also support many rare and endemic species.

The northern and eastern shores of the Bruce Peninsula 
have extensive areas of very coarse beach deposits con-
sisting of pebble, cobble, shingle or boulders, all of which 
are classified as cobble beaches. Cobble beaches are most 

Great Lakes Shorelines
Chapter 7:

extensive along the base of the Niagara Escarpment and 
are also common on many of the islands off of Tober-
mory. Examples of cobble beaches are located at Halfway 
Log Dump, High Dump, Cabot Head, Whippoorwill Bay, 
Lion’s Head, Barrow Bay, and Hope Bay. These shoreline 
communities are ranked as globally “imperiled-vulnera-
ble”. Although present-day cobble beaches are the focus 
within this project, many cobble beaches are found inland 
and are relics of post-glacial lake levels formed during the 
Nippissing or Algonquin stages, such as those found at 
Gillies Lake. This community type is typically sparsely 
vegetated because storm waves prevent the development 
of a persistent plant community. The size of the cobbles 
and the depth and texture of underlying sediments vary 
greatly and can affect both the diversity and stability of 
the plant community.  Organic sediments can accumu-
late to 5 cm or more in protected inner portions of the 
shore. Shallow accumulations of small gravel and cobbles, 
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Map 7.1  Shoreline types for the Bruce Peninsula (Cartographics Ltd. 2014).

especially when mixed with a moist sandy substrate, can 
support a dense and diverse plant cover. Limestone cob-
ble shore gradually grades from open, unvegetated cob-
bles closer to the water’s edge to a more vegetated herba-
ceous zone farther inland. Cobble beaches are a dynamic 
environment of wind and waves. Storm waves regularly 
disturb the beaches, reconfiguring the substrate and re-
moving fine sediments. Longer term, cyclic fluctuations 
of Great Lakes water levels significantly influence vegeta-
tion patterns of limestone cobble shores, with vegetation 
becoming well established during low-water periods and 

most species dying back or disappearing during high-wa-
ter periods. As a result of the high-energy environment 
created by waves, cobble shores share many species with 
cold, fast-flowing streams, including midges, stoneflies, 
and mayflies. These insect larvae provide an important 
food source for nearshore fishes and migratory songbirds 
feed heavily on the adult insects that settle in coastal for-
ests adjacent to cobble beaches. 

The Georgian Bay shoreline is dominated by limestone 
bedrock cliffs, bluffs and talus slopes associated with the 
Niagara Escarpment located at or near the present-day 
shoreline. The escarpment face rises over 100 metres 
above the shoreline in some areas. The northern and east-
ern shores of the Bruce Peninsula have extensive shoreline 
cliff and talus communities, including Cape Chin, White 
Bluff, and Gun Point. Limestone lakeshore cliff consists 

Parks Canada
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of vertical or near-vertical exposures of bedrock, which 
typically support less than 25% vascular plant coverage, 
although some rock surfaces can be densely covered with 
lichens, mosses, and liverworts. Weathering results in 
the gradual exfoliation of exposed limestone along the 
cliff face, which adds to the instability of the ecosystem, 
reducing dependable habitat for plant establishment. As 
portions of the bedrock slough off, they form talus slopes 
of boulders and slabs along the base of cliffs and expose 
fresh, bare rock substrates along the cliff face. While li-
chens, mosses, and liverworts are common on the ex-
posed cliff face, vascular plant cover is sparse, being gen-
erally restricted to the flat, exposed bedrock at the upper 
edge of the cliff, cracks, joints, and ledges in the cliff face. 
Lichens, mosses, and liverworts are especially abundant 
on moist seepages and cooler north aspects.  A diversity 
of ferns are prevalent along the cliff face, especially along 
moist exposures and stunted eastern white cedars are 
scattered on cliff faces, of which some are over 1,000 years 
old. Crevices and caves along shoreline cliffs provide hi-
bernacula for over-wintering bats and some bird species 
use shoreline cliffs as nesting areas, such as the swallow s 
and Turkey Vultures.

The predominant shoreline type along the western coast 
of the Bruce Peninsula is characterized as exposed bed-
rock, such as those found at Pike Bay, Stokes Bay, John-
ston Harbour, and Baptist Harbour. Although locally 
abundant, these shoreline communities are ranked as 
globally “vulnerable” (Nature Serve 2012). Bedrock shore 
communities occur on flat, horizontally bedded expans-
es of bedrock. Almost no soil development takes place 
directly on the limestone pavement, where storm waves 
and ice routinely scour the rock surface. Consequently, 
plant establishment is generally limited to cracks, joints, 
and depressions in the bedrock, where small amounts 
of organic matter and finer sediments accumulate. It is a 
sparsely vegetated natural community dominated by li-
chens, mosses, and herbaceous vegetation, with tree cover 
generally limited to the inland edge. 

Although limited on the Bruce Peninsula, there are oc-
casional sandy deposits where sand beaches and dune 
systems have developed. Most occur along the indented 
and protected shoreline of Lake Huron, however, there 
are some deposits at Dunk’s Bay, Hope Bay and Cape Cro-
ker on Georgian Bay. The most extensive sand beach and 
dune systems occur from Oliphant to Red Bay, but oth-
er notable sites include Dorcas Bay and Sandy Beach at 
Black Creek Provincial Park.  These systems are very im-
portant for the biodiversity of the Great Lakes region and 
are considered to be among the rarest and most fragile 

ecosystems in Canada (Jalava, et al, 2003). Sand beach-
es and dunes are of significant value for recreation and 
residential development throughout the Great Lakes and 
have faced degradation as a result. It has been suggested 
that Dorcas Bay contains the only shoreline dune complex 
in Bruce County that is still in a relatively pristine state 
(Owen Sound Field Naturalists 2000). 

Sand deposits on the Bruce Peninsula are relics from 
changing post-glacial lake levels from as far back as the 
Nipissing period (4,000 to 6,000 years ago). The formation 
of sand beaches and dunes was caused by the transport of 
this sand along the shore by waves and current, followed 
by wind-transport into upland areas. Dunes and beaches 

Sean Liipere

are inherently dynamic systems and are eroded and add-
ed to continually by wind, currents and storm events. As 
a result of these physical processes, these systems have 
distinctive and interconnected zones. Sand beaches are 
the most dynamic zone, where wind, waves, and coastal 
currents create an ever-changing environment. This dy-
namic nature typically prevents soil development and the 
establishment of permanent vegetation. Large numbers of 
aquatic insects, such as midges, live in the sediments and 
provide important food for migratory songbirds during 
spring migration. On the wind-deposited sand forma-
tions inland from the sand beach, foredunes form which 
are dominated by grass and shrub communities. This veg-
etation causes wind to deposit sand, which continues to 
accumulate and is then succeeded by grasses and small 
herbaceous plants, followed by shrubs and trees. The 
roots and rhizomes of this vegetation are critical for stabi-
lizing the dune structure. Although these areas are harsh 
environments with extreme surface temperatures reach-
ing 50oC, they harbour an array of plants and animals.

7.2 Ecosystem Assessment
7.2.1 Size and extent

Indicator: Percent natural shoreline cover within 2km 
Current Status: VERY GOOD

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 quanti-
ty within the watershed (SOLEC 2008). This indicator is 
a measure of the percentage of land within two kilome-
tres of the shoreline that is in natural land cover on the 
Bruce Peninsula. This indicator is also used to assess the 
Nearshore Zone and Shoreline Complexes. Land use in 
the coastal zone (2km inland) on the Bruce Peninsula has 
been minimally converted to non-natural land cover. This 
rating is based on a GIS assessment that produced an av-
erage 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.

7.2.2 Ecosystem connectivity

Indicator: Road density
Current Status: GOOD

Roads have substantial ecological impacts on coastal areas 
by disrupting wildlife movements and behavior, modify-
ing 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), espe-
cially those that breed in aquatic habitats and must cross 
roads to travel between hibernation and breeding sites. 
Sucker Creek (2FA-12), Stokes River (2FA-08) and Mel-
ville 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.

7.2.3 Sediment stability and movement

Indicator:  Artificial shoreline hardening 
Current Status: GOOD

This indicator assesses the percentage of shoreline that 
is protected with artificial structures (e.g., sea walls, rip 
rap) to prevent erosion. Shoreline hardening alters coast-
al processes, habitat quality, and community structure 
(Meadows et al. 2005). Thresholds were adopted from the 
Lake Huron Biodiversity Conservation Strategy. Artificial 
shoreline hardening is not to the scale of other areas in 
the Great Lakes, however, the cumulative effects can be 
devastating for shoreline habitats, species and process-
es. Based on SOLRIS 2008, 1.94% of the shoreline in the 
plan are is characterized by having retaining walls, harbor 
structures, breakwaters and rip rap.

7.2.4 Species abundance and diversity

Indicator:  Colonial waterbird nest count
Current Status: GOOD

Colonial waterbirds include the gulls, terns, herons, and 
cormorants that nest on the more isolated rocky islands 
surrounding the Bruce Peninsula. Their primary food 
source is fish and other aquatic organisms and throughout 
their life they maintain a close association with the water. 
The numbers of nesting colonial waterbirds is largely in-
fluenced by such factors as prey availability, predation on 
eggs or chicks, competition between nesting species and/
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or nesting habitat availability. In the early 1970’s, fish-eat-
ing birds on Lake Huron suffered widespread contami-
nant induced reproductive failure, declining populations 
and eggshell thinning. With reductions in loadings of 
persistent toxic contaminants, most populations have re-
covered, however some contaminant-associated problems 
(e.g., birth defects, reproductive failure) continue to occur 
in a small percentage of populations. This indicator is a 
total nest count of known sites during their peak breed-
ing period. Since one nest is equivalent to one breeding 
pair of birds, nest counts provide an effective measure 
of breeding population size for a given species. Based on 
data from Parks Canada a small decline in herring gull, 
cormorant, and great blue heron nests in 2005 was ob-
served on Snake Island (avg. –10%). Common terns re-
main stable on Hay Bay Islet and Harbour Island. The 
Canadian Wildlife Service and the U.S. Fish and Wildlife 
Service have been conducting regular, co-ordinated sur-
veys of colonial waterbird populations using nest counts 
every decade in the Great Lakes since the mid-1970s. This 
data was not available for use in this report.

7.2.5 Community structure

Indicator:  Native plant cover
Current Status: UNRANKED

This indicator is a measure of the percentage of vegetation 
dominated by native species in shoreline areas. Although 
shoreline vegetation is primarily composed of native spe-
cies, non-native invasive vegetation pose a threat to native 
vegetation (Pauchard et al. 2009 and Martin et al. 2009). 
For this indicator, the same rankings that were used in the 
Lake Huron Biodiversity Conservation Strategy could be 
adopted for this indicator, which were based on Floristic 
Quality Assessment thresholds. Data was not available to 
assess this indicator, however, several stands of the inva-
sive Phragmites australis were reported in a 2010 in many 
shoreline areas on the Bruce Peninsula and a more inten-
sive survey of coastal invasive species is recommended.

and nutrient retention, storage and exchange to recipient 
waters. 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). 

The most comprehensive survey of Lake Huron coastal 
wetlands was completed by the Great Lakes Coastal Wet-
land Consortium (GLCWC). The GLCWC identified 31 
coastal wetland complexes within the project area, con-
sisting of 94 individual wetlands and covering a total area 
of approximately 2122.49ha. 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 several protected and low energy environments 
where most of the Bruce Peninsula’s coastal wetlands have 

8.1 Description

Coastal wetlands are those that are hydrologically 
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 sea-
sonal and long-term fluctuations in water levels. Coastal 
wetlands are an intermediate zone linking the open wa-
ters 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 have important ecological, economic 
and social functions and values. Those connected with 
the lake and tributary systems perform important func-
tions for Lake Huron through their contributions to hy-
drology, deposition of sediments, particle entrapment, 

Coastal Wetlands
Chapter 8:
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Map 8.1  Coastal wetlands on the Bruce Peninsula by hydrogeomorphic class (Cartographics Ltd. 2014).

developed. The eastern shoreline of the Bruce Peninsu-
la is rugged with steep nearshore slopes which has pre-
vented the development of extensive wetlands, although 
some have developed in protected embayments such as 
at Wingfield Basin, Hope Bay and Cape Croker. Coastal 
wetland vegetation types on the Bruce Peninsula repre-
sent swamps, marshes, and fens, although each of these 
contain specific vegetation communities. Great Lakes 
coastal meadow marsh communities are identified as 
globally imperiled (Natural Heritage Information Cen-
tre, 1995) and are distributed along the Lake Huron coast 
in areas such as Oliphant, Gauley’s Bay and Dorcas Bay. 
Coastal wetlands are also categorized as lacustrine, river-

ine, or barrier-protected systems based on their dominant 
hydrologic source and connectivity to the lake (Albert et 
al., 2003). 

Because they have a combination of upland and aquat-
ic 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 varia-
tions in water levels to create diverse environmental con-
ditions and niches for a great number of species of wet-
land 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 char-
acteristics. This gradient of vegetation communities pro-
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vides habitats that support a diversity of plants, fish, and 
wildlife. Although not all are present in every wetland, 
typical zonation includes: 

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 saturat-
ed or periodically flooded soils and is dominated by 
sedges, grasses and other herbs, and; 

5. the shrub swamp and swamp forest zones, both char-
acterized by periodic standing water and dominated 
by woody species adapted to a variety of flooding re-
gimes

Coastal wetland food webs can be very complex. Macro-
phytes 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 some mammals. The epiphytic algae communi-
ties growing on the living and dead macrophytes are im-
portant food sources for aquatic invertebrates such as in-
sects, 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 break-
ing down coarse vegetation. 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 spawn-
ing and nursery grounds.

The warm, food-rich, and shallow waters of coastal wet-
lands provide important habitat for many reptile and am-
phibian 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 breed-
ing 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 mi-
gratory route in North America, many species of migrat-
ing passerines use coastal forests surrounding these wet-
lands 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). 

8.2 Ecosystem Assessment
8.2.1 Size and extent

Indicator: Total area of coastal wetlands
Current Status: FAIR 

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 neces-
sary to “maintain total areal extent of Great Lakes coast-
al 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. Howev-
er, there are no historical data on the areal extent of coast-
al wetlands on the Bruce Peninsula to be able to identify 
quantitative thresholds for change. Consequently, qualita-
tive thresholds developed for the Lake Huron Biodiversity 
Conservation Strategy were used. 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 approxi-
mately 2122.49 ha. These wetlands represent all hyrdogeo-
morphic types, including lacustrine, barrier-protected, 
and riverine. The largest amount of coastal wetland habi-
tat 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. It 
should be noted, however, that coastal wetland area is con-
stantly changing as a result of variations in Great Lakes 

water levels, making it difficult to accurately assess chang-
es over time. 

8.2.2 Ecosystem connectivity

Indicator: Road density within 2km of shoreline
Current Status: UNRATED

Roads have substantial ecological impacts on coastal areas 
by disrupting wildlife movements and behavior, modify-
ing habitats, altering water drainage patterns, and intro-
ducing exotic species, among others. Roads are known 
to be a significant source of mortality to amphibians 
and reptiles (Hels and Buchwald 2001; Gibbs and Shriv-
er 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 in 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 conser-
vation efforts to protect Great Lakes coastal wetlands. Al-
though 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 Fathom Five Na-
tional Marine Park (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 vul-
nerable to irreversible damage if further development is 
permitted. Road density surrounding individual wetlands 
has not yet been assessed in other areas which would pro-
vide 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.

Indicator: Percent natural land cover in watershed
Current Status: VERY GOOD 

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 wet-
land sites, providing a broad-scale surrogate for ecosystem 
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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 rat-
ed 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, respec-
tively. All other watersheds exceed 80% natural cover and 
are rated as Very Good. Efforts should be made to main-
tain natural cover in all watersheds and to increase cover 
in the Judges Creek and Stokes River watersheds where 
possible.

Indicator: Percent natural shoreline cover within 2km
Current Status: VERY GOOD

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 indica-
tor is also used to assess the Nearshore Zone and Shore-
line 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 cov-
er 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.

8.2.3 Water quality

Indicator: Water Quality Index (WQI) 
Current Status: VERY GOOD

Water quality is a critical attribute for the viability of 
coastal wetland plants, fish and wildlife. The Water Qual-
ity Index (WQI) score provides a snapshot of coastal 
wetland condition according to the degree of human dis-
turbance. Based on Chow-Fraser (2007) 12 variables are 
used to measure the degree of water quality impairment, 
including primary nutrients (total phosphorus, soluble 
reactive phosphorus, total ammonia nitrogen, total ni-
trate nitrogen, and total nitrogen), water clarity (chloro-
phyll, total suspended solids, turbidity), as well as physical 
parameters (temperature, pH, and conductivity) (Parker 
et al. 2008). 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 (FF-
NMP) 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 rat-
ing 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), suggest-
ing that increased human activities can negatively affect 
water quality in coastal wetlands. Data obtained from the 
GLCWC monitoring project will provide a more compre-
hensive assessment of coastal wetlands throughout the 
plan area. 

8.2.4 Species abundance and diversity

Indicator: Wetland macrophyte index
Current Status: UNRANKED

Aquatic plants are responsible for essential functions in 
the wetlands such as fish and plankton habitat, nutri-
ent 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).

Indicator: Amphibian Index of Biotic Integrity (IBI)
Current Status: UNRANKED

Amphibians rely heavily on aquatic environments for re-
production and other life sustaining purposes. Most am-
phibians 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 verte-
brates 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 un-
available for assessment, however, the GLCWC monitor-
ing project includes the Amphibian IBI and data should 
be incorporated into the assessment when available.

Indicator: Marsh Bird Index of Biotic Integrity
Current Status: UNRANKED

Coastal wetlands provide breeding habitat for many of 
Great Lakes bird species. This indicator captures the sta-
tus of birds in coastal wetlands and represents an index of 
biological condition for breeding bird communities cor-
responding 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 un-
available for assessment, however, the GLCWC monitor-
ing project includes the Marsh Bird IBI and data should 
be incorporated into assessment when made available.

Indicator: Wetland Fish Index
Current Status: GOOD

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 spe-
cies 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 as-
sessments 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 con-
dition, 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.
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9.1 Description

The Bruce Peninsula is located in the heart of the Great 
Lakes as a significant peninsula and archipelago of is-

lands separating Lake Huron and Georgian Bay. The to-
pography associated with the Niagara Escarpment creates 
contrasting nearshore ecosystems on the Georgian Bay 
and Lake Huron sides of the Bruce Peninsula. Generally 
the western Lake Huron side has sweeping expanses of 
gradually sloping limestone bedrock, while the Georgian 
Bay side has steep-faced cliffs descending into deep water. 
The waters at the tip of the Bruce Peninsula encompass a 
transition zone over the submerged portion of the Niag-
ara Escarpment. These waterscapes combine with winds, 
water currents, islands and reefs to create diverse and 
productive biological conditions in the Bruce Peninsula’s 

Nearshore Waters
Chapter 9:

nearshore areas. The nearshore of the Bruce Peninsula is a 
vital resource that contributes to the social, economic and 
environmental health of the local community and of the 
wider Great Lakes basin. It is a location of diverse habitats 
for fish and wildlife, and the place where humans inter-
act most closely with the lake, through tourism and rec-
reation, fishing, swimming, boating and other activities. 
The health of our nearshore waters also has inextricable 
links to the health of our community, including drinking 
water, tourism, and commercial fisheries. 

The nearshore zone extends to a 30 m depth and is rela-
tively wide along the entire west side of the Bruce Penin-
sula and off of Cove Island and other islands. The east side 
of most islands and the north and east side of the Bruce 
Peninsula mainland are steep cliffs, resulting in a very 
narrow littoral zone. The lakebed substrate in the near-
shore includes bedrock, boulder, rubble, gravel, sand, and 

Ethan Meleg

finer materials such as silt, clay, marl and muck. Informa-
tion is not available to provide a complete inventory and 
mapping of nearshore areas of the Bruce Peninsula.

The nearshore zone is a complex food web with intercon-
nected feeding and habitat relationships. Aquatic plants 
and algae transform solar energy into organic matter, 
which can be transferred to top predator fish and birds 
through many pathways. Zooplankton are the secondary 
producers of the aquatic food chain and consume algae, 
providing energy and nutrients in a form usable by fish. 
Populations of zooplankton cycle up and down seasonally 
in response to temperature and food availability as well as 
to predation by fish. A key component of the food web is 
the presence of benthic invertebrates such as the burrow-
ing mayfly, Hexagenia, which is a predominant prey item 
in nearshore waters. 

Soft sediments and aquatic vegetation are present in a 
limited number of isolated areas. These areas provide sig-
nificant spawning, nursery, and feeding habitat for warm-
water fish species. The relative lack of this type of habitat 
make these areas particularly significant with respect to 
warmwater fish habitat. These relatively quiet, protected 
bays are inhabited by fish species such as Smallmouth 
Bass, Rock Bass, and Northern Pike (MNR, 1973). These 
areas may also provide spawning and feeding habitat for 
minnows and other forage species at the lower end of the 
food chain. Biological productivity in these areas is often 
high due to their association with coastal wetlands and 
river mouths.

Reefs and shoals are critical habitat for spawning Lake 
Trout and Lake Whitefish. Lake Trout play a critical role 
in the ecology of Lake Huron and the waters surround-
ing the Peninsula through its ability to occupy abundant 
deep-water habitat, regulate the numbers of prey fish 
and provide stability to the fish community and aquatic 
ecosystem. Three of the 17 priority areas for Lake Trout 
rehabilitation are located around the Bruce Peninsula il-
lustrating the importance of conserving spawning habitat 
in the vicinity of Owen Sound to Dyers Bay, the Bruce 
Archipelago, and most of the western Bruce Peninsula 
from Dorcas Bay in the north to Chiefs Point in the south 
(OMNR 2012). Five relatively distinct Lake Whitefish 
stocks are thought to exist around the Peninsula. These 
stocks are dynamic, migratory, and tend to have homing 
characteristics aggregating during the spawning season. 
The western shore of the Bruce Peninsula may represent 
the most productive Lake Whitefish spawning shoals and 
associated larval nursery grounds in Lake Huron.

The gravel and cobble areas are important spawning hab-
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Top: Red-necked Grebe; Middle: 
Lake Trout; Bottom: Lake Whitefish

itat for many fish species. Several species spawn or rear 
in nearshore gravel, sand, and cobble habitats including 
Smallmouth Bass, Rock Bass, and Emerald Shiner. Small-
mouth Bass and other centrarchids rely on nearshore 
areas for all life-history stages including spawning and 
nursery habitats to adult feeding areas. Maintaining pop-
ulations of Smallmouth Bass at “recreationally attractive 
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Map 10.1  Bathymetric model of the Lake Huron and Georgian Bay lake bottom.

levels” is a Fish Community Objective for Lake Huron 
(DesJardine et al. 1995). Clean cobble and boulder, shel-
tered shorelines are used by Smallmouth Bass and can be 
found in abundance along the west shore of the Bruce 
Peninsula. 

The most significant processes in the nearshore zone are 
those associated with waves moving shoreward from the 
off-shore waters, shoaling and breaking as they move 
across the bottom; and with wave generated currents 
which can transport sediment on shore, offshore and 
alongshore. Sediment inputs from rivers, eroded cliffs, or 
the nearshore bed, can be transported alongshore to be 
deposited in protected bays where deposits allow estab-
lishment of aquatic vegetation. Nearshore waters 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 (Wil-
cox, 1989), which contribute to the dynamic character 
of the nearshore. The locations of the “shoreline,” depth 
contours, and the thermocline vary over time because of 
these water-level fluctuations. Where bottom slopes are 
gentle, the migrations can be large. Such changes illus-
trate the dynamics of nearshore habitats and the direct 
influence they have on the fish community.

9.2 Ecosystem Assessment
 
9.2.1 Coastal and watershed contribution

Indicator: Percent natural shoreline cover within 2km 
Current Status: VERY GOOD

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 quan-
tity within the watershed (SOLEC 2008). This indicator 
is a measure of the percentage of land within two kilo-
metres of the shoreline that is in natural land cover on 
the Bruce Peninsula. Land use in the coastal zone (2km 
inland) on the Bruce Peninsula has been minimally con-
verted 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 shore-
line and is rated as Very Good. All subwatersheds exceed-
ed the 70% natural cover and are each rated as Very Good.

Indicator: Percent natural land cover in watershed 
Current Status: VERY GOOD

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 wet-
land sites, providing a broad-scale surrogate for ecosystem 
function, hydrological connection, and habitat suitability 
and vulnerability. The ratings used in this report are based 
on thresholds identified in the Lake Huron Biodiversity 
Conservation Strategy. This rating is based on a GIS as-
sessment 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, re-
spectively. 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: Artificial Shoreline Hardening Index
Current Status: VERY GOOD

This indicator is a measure of the percentage of shoreline 
that is protected with artificial structures (e.g., sea walls, 
rip rap) to prevent shoreline erosion. Shoreline harden-
ing disrupts natural nearshore coastal processes that drive 
erosion and sediment transport, and therefore the nature 
and extent of nearshore habitats and community struc-
ture of the Bruce Peninsula’s shorelines. Data to inform 
thresholds for shoreline hardening is based on Lake Huron 
Biodiversity Conservation Strategy (2009). Compared to 
other areas in Lake Huron, artificial shoreline hardening 
is minimal and has been rated as Very Good. However, 
there is still some concern about the cumulative impacts 
of the existing structures and dredging activities. Olipha-
nt watershed (2FA-12) has the most 1775.3m of retaining 
walls/harbour structures/breakwaters and 2966.1m of rip 
rap scattered throughout shoreline in Little Pike Bay, Pike 
Bay, Red Bay, Howdenvale, and Oliphant, as well as on 
many of the Fishing Islands. Stokes River watershed (2FA-
08) has 217.8m of retaining walls/harbour structures/
breakwaters and 1211.3m of rip rap, most concentrated 
in Stokes Bay and Myles Bay. Melville Sound (2FA-02) has 
2002.2m of rip rap with the majority of artificial shoreline 
occurring in Hope Bay. Although there are opportunities 



CHAPTER 11: ECOSYSTEM STRESSORS  |  7372   |  CONSERVATION AND STEWARDSHIP PLAN 

to restore or improve some sections of shoreline while wa-
ter levels are low, many of these structures are permanent 
and reducing shoreline hardening may not be practical. 
However, efforts should be made to maintain the current 
level of artificial shorelines. 

9.2.2 Landscape pattern and structure

Indicator: Native submerged aquatic vegetation
Current Status: UNRATED

Given the importance of submerged aquatic vegetation 
(SAV) as structure for aquatic organisms and for produc-
tivity in general (Randall et al. 1996), these areas are likely 
very important in influencing nearshore communities. 
This indicator is a measure of the distribution of native 
SAV in the nearshore outside of coastal wetlands. Little 
is known about the current or historic distribution or ex-
tent of SAV in the Bruce Peninsula’s nearshore. Although 
the data on the percentage of native cover are not avail-
able, many of these areas have experienced increases in 
non-native Eurasian Milfoil and Cladophora. More com-
prehensive spatial information on SAV outside of coastal 
wetlands would need to be developed through research 
or modeling to quantitatively assess the current status of 
this indicator. 

9.2.3 Community structure

Indicator: Invasive species occurrences
Current Status: UNRATED

Abundance and distribution of key aquatic invasive spe-
cies that impact native community structure or function 
(e.g., Sea Lamprey, Round Goby, dreissenid mussels and  
others). This indicator is a placeholder until more quanti-
tative data and analyses are available.

Indicator: Smallmouth Bass abundance
Current Status: UNRATED

This indicator is a measure of the relative abundance of 
Smallmouth Bass at representative locations. Smallmouth 
Bass are a good indicator of the health of Nearshore 
Zone habitat quality and food web structure (EPA and 
EC 2010). Sustaining populations of Smallmouth Bass 
at “recreationally attractive levels” is a Lake Huron Fish 
Community Objective (DesJardine et al. 1995, Fielder et 
al. 2008). This indicator is a placeholder until more quan-
titative data and analyses are available. 

Indicator: Yellow Perch abundance
Current Status: UNRATED

Yellow Perch are an important native sport fish and a good 
indicator of the health of the Nearshore Zone. Maintain-
ing populations of Yellow Perch is included in the Lake 
Huron Fish Community Objectives. Yellow Perch annual 
yield across Lake Huron was among the lowest ever re-
corded in the early 2000s (Fielder et al. 2008), including 
record lows in 2004 and 2005. Recent years have pro-
duced some strong year classes, but due to poor growth 
resulting in increased predation and poor young-of-year 
overwinter survival populations have not rebounded as 
expected. This indicator is a placeholder until more quan-
titative data and analyses are available. 

Indicator: Zooplankton density
Current Status: UNRATED

This indicator is a measure of the mean densities of ro-
tifers, copepods, and cladocerans during early summer. 
Zooplankton are an important food source to virtually ev-
ery Lake Huron fish species during at least one life stage. 
This indicator is a placeholder until more quantitative 
data and analyses are available. 

Indicator: Spawning and/or recruitment success of rep-
resentative gravel, sand, and cobble spawners
Current Status: UNRATED

Spawning and/or recruitment success of indicator species 
that spawn or rear in nearshore gravel, sand, and cobble 
habitats. The key indicator species is Smallmouth Bass, 
but other species of interest include Rock Bass and Emer-
ald Shiner. Maintaining populations of smallmouth bass 
at “recreationally attractive levels” is a Fish Community 
Objective for Lake Huron (DesJardine et al. 1995). Other 
fish species of interest that spawn in this habitat include 
Rock Bass, which are a fairly good indicator of habitat 
quality and they generally use somewhat coarser spawn-
ing substrate than Smallmouth Bass, though they have 
some overlap (under cobble, gravel, and logs; Lane et al. 
1996). This indicator is a placeholder until more quantita-
tive data and analyses are available. 

Ecosystem stressors are the activities or processes that 
have caused, are causing, or may cause the destruction 

or impairment of the identified biodiversity features. This 
chapter identifies, evaluates and ranks these stressors in 
order to focus our actions and our resources on those that 
are most critical. To identify ecosystem stressors, a pre-
liminary list of ecosystem stressors was compiled from 
the viability assessment of each biodiversity feature, as 
outlined in Chapter 3-9, and was augmented using exist-
ing literature and through discussions with partners and 
local community members. The identified stressors were 
presented, discussed, and validated by partners and the 
public to ensure that they reflected real concerns of the 
community. These stressors were prioritized by evaluating 
the scope and severity of its impact on each biodiversity 
feature, as well as its level of irreversibility. These ratings 
were compiled across all biodiversity features to produce 

Table 10.1 Definitions of stressor ranks. 

VERY HIGH The stressor is likely to destroy or 
eliminate the biodiversity feature

HIGH The stressor is likely to seriously 
degrade the biodiversity feature

MEDIUM The stressor is likely to moderately 
degrade the biodiversity feature

LOW The stressor is likely to only slightly 
impair the biodiversity feature

Ecosystem Stressors
Chapter 10:

Michigan Sea Grant
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ECOSYSTEM STRESSORS FORESTS OPEN LANDS ALVARS GREAT LAKES 
SHORELINES

INLAND 
WATERS

COASTAL 
WETLANDS

NEARSHORE 
WATERS OVERALL

Invasive Species H M H H VH VH VH VH

Climate Change H H H H VH VH VH VH

Incompatible Residen-
tial Development M M H VH H VH H VH

Roads H L H H H VH VH

Industrial Wind Energy 
Development M H M H M M H

Agricultural Pollution L L L L H H H H

Residential Pollution L L L M H H H H

Artificial Drainage L L L L M M M M

Shoreline Alterations M M M M M M

High Intensity Visitation L L M M L M L M

Off-Road Vehicles L L H M M M M

Aggregate Extraction M M M M M M M M

Commercial and Recre-
ational Fisheries M M M M

Incompatible Forestry 
Practices L L L L L L L L

Light Pollution L L L L L L L L

an overall stressor rating of Low, Medium, High or Very 
High as shown in Box 4.1, indicating which are the most 
important to address. The highest ranking stressors were 
invasive species, climate change, incompatible residential 
development, and roads. Other high ranking threats in-
cluded agricultural and residential pollution, industrial 

wind development, artificial drainage, shoreline alter-
ations, high intensity visitation, off-road vehicles, aggre-
gate extraction, and commercial and recreational fisher-
ies, incompatible forestry practices and light pollution.

The following section provides a description of each iden-

Table 10.2  Overall stressor ratings across all biodiversity features. tified stressor and attempts to synthesize information 
gathered through public and partner consultations and 
existing literature. It explains the impact that the stressor 
has on biodiversity, provides an overview of the current 
context on the Bruce Peninsula and, where possible, it 
provides ideas for action that emerged from community 
and partner input.

Invasive Species
Stress Rating: VERY HIGH

Non-native invasive species are plants, animals, or other 
organisms introduced via human activity beyond their 
natural range of distribution, causing profound disrup-
tions to ecosystems, species and natural processes. The 
impacts of invasive species can be immense and some-
times irreversible, and they have significant effects on the 
ecological, economic, and social health of a region. Inva-
sive species have several characteristics that allow them to 
become dominant in ecosystems, including their adapt-
ability to a wide range of habitats and conditions, rapid 
growth rates, prolific reproductive and dispersal capacity, 
and a lack of natural predators or parasites. The vectors or 
pathways by which invasive species colonize an area are 
equally as complex and wide-ranging, such as transpor-
tation on watercraft or construction machinery, bait fish, 
landscaping fill, and off-road vehicle use, among many 
others.

Aquatic invasive species are particularly difficult to control 
because they disperse so readily and their ability to invade 
new habitats has led to rapid range expansions. As a large, 
open system, Lake Huron has had lake-wide disruptions 
in the biological, physical and chemical integrity as a re-
sult of invasive species. Some of the first changes observed 
on the Bruce Peninsula involved the introduction of the 
Sea Lamprey, Rainbow Smelt, and Alewife which, in asso-
ciation with overfishing, caused the collapse of Lake Trout 
populations, the top native predator, by 1950 and deepwa-
ter cisco populations by the 1990s (Parker 2013). A sec-
ond wave of invasive species began in the early 1990s with 
the introduction of Zebra and Quagga Mussels, which 
further destabilized the already vulnerable ecosystem by 
transforming the lake from a pelagic-dominated state to a 
benthic state due to a shunt in nutrient  and energy distri-
bution to the lakebed by the mussels (Parker 2013). Fur-
thermore, the waste products of these species affect water 
quality, increasing nutrients for excessive algae growth 
and favorable conditions for Type E botulism. Round Go-
bies were first seen in the waters of the Bruce Peninsula 

in 2005 (Parker 2013) and have dominated the lakebed in 
many areas, out-competing native benthic fishes and vo-
raciously preying on Lake Trout and Lake Whitefish eggs. 
Aquatic plants such as Eurasian Watermilfoil have also 
become established in many shallow nearshore areas and 
coastal wetlands on the Bruce Peninsula, forming dense 
mats that exclude other species and affect water quality. 
Although information is not available on the status of all 
lakes on the Bruce Peninsula, it should be noted that the 
inland lakes in Bruce Peninsula National Park remain free 
of aquatic invasive species, making these refuge areas crit-
ically important to maintain.

Many terrestrial invasive species have also colonized the 
Bruce Peninsula and caused significant disruptions to 
ecosystems and species. The recent introduction of Com-
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Top: Emerald Ash Borer; Bottom: 
Non-native Phragmites australis at 
Gauleys Bay
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mon Reed (Phragmites australis) has caused significant 
concerns in wetland communities, creating dense mono-
culture stands which have affected wetland species, water 
quality and hydrological functions in these ecosystems. 
A significant population of this species colonized in the 
Oliphant area and has spread to several coastal and in-
terior areas in northern Bruce Peninsula. Other wetland 
species such as Purple Loosestrife and Narrow-leaved 
Cattail, and the toxic Giant Hogweed have also been ob-
served in many areas. Concerns for forest ecosystems in-
clude Garlic Mustard, Tartarian Honeysuckle, and Beech 
Bark Disease, not to mention the imminent invasion 
of the Emerald Ash Borer. Although it has been on the 
Bruce Peninsula for many years, the abundance of Spot-
ted Knapweed has recently exploded in open areas such as 
alvars, meadows and fields. With the high density of rare 
vascular and non-vascular plants in alvar communities, 
the introduction of invasive species in these areas is a sig-
nificant concern for these globally rare ecosystems.

Climate Change
Stress Rating: VERY HIGH

Climate-related factors are important drivers of ecologi-
cal processes and changes to these factors will have enor-
mous consequences for biodiversity locally and globally. 
A predictive model was developed by Scott and Suffling 
(2000) to understand potential impacts of climate change 
on local conditions for the year 2050. Temperature is ex-
pected to increase by 1.0 to 6.0oC, with the highest poten-
tial increase in winter. On average, total precipitation is 
expected to decrease and seasonal patterns will vary with 
an increase in spring precipitation (20%) and decrease 
in summer precipitation (-14%). Based on their analysis, 
several potential effects on the Bruce Peninsula ecosys-
tems can be predicted (Parker 2011). As a result of accel-
erated evaporation, Lake Huron lake levels are projected 
to decrease by between 1.3 and 2.5m. Lake and stream 
temperatures are expected to rise and have less winter ice. 
There is a possibility of the drying of coastal wetlands, the 
northward expansion of warmer water species (e.g. White 
Bass, White Perch, Black Bass), temperatures may be-
come too high for some species (e.g. stream salmonids), 
and the lack of protective ice cover on spawning shoals 
may impact Lake Whitefish and Lake Trout populations. 
Although more energetic precipitation events (e.g. thun-
derstorms, blizzards) may occur, conditions may be fa-
vourable for lower water table and increased drought, 
however, there may be an increase in surface water runoff 

during peak storm events. Drier conditions could increase 
the wildfire hazard. Forest pests and disease are expected 
to increase (e.g., Spruce Budworm on Balsam Fir). Bird 
migrations will likely shift earlier in spring and later in fall 
and species may not synchronize with food availability 
(e.g. insects). It is essential to enhance our ability to adapt 
to climate change impacts and ensure ecological, social 
and economic resilience to these changes. Our response 
to several of the abovementioned stressors will also re-
duce our vulnerabilities to climate change impacts. For 
example, by managing drainage systems and soil erosion 
to reduce non-point source pollution inputs will allow us 
adapt to more intense and frequent storm events, or by 
protecting core refuge areas and maintaining connectivity 
of natural areas across the landscape we can help species 
adapt to habitat shifting.

Incompatible Residential 
Development
Stress Rating: VERY HIGH

One of the most significant stressors to biodiversity on 
the Bruce Peninsula is incompatible residential develop-
ment in sensitive natural areas. Although all biodiversity 
features can be impacted by increased residential devel-
opment, coastal areas of the Bruce Peninsula are the most 
vulnerable, including coastal wetlands, shoreline alvars, 
dunes, cliffs, and nearshore waters. Incompatible shore-
line development and the resulting physical alteration of 
the land-water interface has been identified as the sin-
gle most important human factor impacting nearshore 
and coastal areas in the Great Lakes (SOLEC 2008). This 
stressor can result in the direct loss and fragmentation of 
habitats, as well as disruptions to hydrological processes 
and water quality. Residential development in natural 
areas is also associated with other stressors such as road 
development, colonization of invasive species, and others.

The density of residential lots is concentrated in the Bruce 
Peninsula’s shoreline areas and the significant western 
shores are facing the greatest pressures from permanent 
and seasonal residential development. Based on a 2003 
study on the effectiveness of the Niagara Escarpment Plan 
in the Municipality of Northern Bruce Peninsula (Ernest 
2003), 64.9% of the Lake Huron shoreline has been devel-
oped compared to 23.4% on the Georgian Bay shoreline, 
primarily due to the number of protected areas and policy 
tools associated with the Niagara Escarpment. In addition 
to the development control policies associated with the 

Niagara Escarpment Plan, protected areas occupied 49.9% 
of the Georgian Bay shoreline compared to only 4.8% on 
Lake Huron. Of the 63.5km of undeveloped Lake Huron 
shoreline, 23.5km was identified in the 2002 Comprehen-
sive Zoning By-Laws as suitable for future development 
and zoned accordingly as Planned Development or Resi-
dential, which includes all but 300m of existing undevel-
oped shoreline in the former Lindsay Township (Ernest 
2003). This 23.5km of undeveloped shoreline is primarily 
located within three of the remaining significant shore-
line segments along Lake Huron which are of enormous 

conservation value, including (1) Baptist Harbour-Cape 
Hurd, (2) Bradley Harbour-Gauleys Bay, and (3) Pine 
Tree Harbour-Little Pine Tree Harbour. Each of these ar-
eas have been identified as provincially significant Areas 
of Natural and Scientific Interest (ANSI) and contain out-
standing examples of globally rare alvar and coastal wet-
land communities, as well as several species at risk such 
as Hill’s Thistle, Dwarf Lake Iris, and Massasauga Rattle-
snake, among others. Although each of these sites are sig-
nificant, together they constitute a critical coastal corridor 
along Lake Huron, and serve as core areas that are resil-

Top: Residential development concentrated in shoreline areas as shown by lot density (Parks Canada 2004).
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ient to changes in climate and land use. Incompatible and 
unplanned residential development could devastate these 
rich and irreplaceable shoreline areas. The ANSI designa-
tion itself does not have legal authority and, based on the 
Provincial Policy Statement, development is permitted to 
occur in these areas if it can be demonstrated to have no 
negative impacts on the area’s natural heritage features. 
However, municipalities have the opportunity to enact 
other planning tools that provide a higher level of pro-
tection. As an example, site development control policies 
associated with the Niagara Escarpment Plan permitted 
the development of only two isolated structures in ANSIs 
from 1974-2003, while 4.3km of shoreline within ANSIs 
and an additional five isolated structures were developed 
along the Lake Huron during this time. The inconsistent 
degree of development in ecologically significant shore-
line areas, indicates that the policy tools associated with 
the Niagara Escarpment Plan have been more effective 
than those currently offered through the Provincial Policy 
Statement and municipal policies. It has been suggested 
that the municipality could institute development control 
policies similar to those used in the Niagara Escarpment 
Plan to ensure that new development in these areas is 
compatible with their natural heritage features. Without 
stronger policy tools, Ernest (2003) suggested that the 

long-term protection of these areas depends on acquisi-
tion by conservation organizations and public agencies. 
The development of an integrated natural heritage system 
for the Bruce Peninsula would provide a landscape-scale 
planning tool to identify core areas and corridors for pro-
tection and areas that are more suitable for development. 
This tool would also facilitate a coordinated approach to 
land securement and the integration of conservation de-
velopment principles into municipal zoning and policy.

Roads
Stress Rating: VERY HIGH

The density and configuration of road networks can have 
substantial impacts and is rated as Very High due to the 
scope and severity of their impacts on all biodiversity 
features and the difficulty of reversing their damage. Al-
though the density of roads on the Bruce Peninsula is low 
compared to the rest of southern Ontario their impacts 
still present a significant conservation concern.  At a land-
scape scale, roads are one of the primary causes of habitat 
fragmentation on the Bruce Peninsula, especially given 
the limited land availability as a peninsula surrounded by 
water. The viability of wildlife populations has been found 
to decrease when the density of roads in the landscape 
increases, although the threshold depends on the specif-
ic species, traffic volumes, amount and quality of habitat 
remaining in the landscape, and other human impacts 
present. Road development in large forest areas can alter 
the habitat quality of many area-sensitive bird species or 
reduce habitat connectivity for wide-ranging species such 
as Black Bears and Fishers. Direct mortality from wild-
life-vehicle collisions has a significant impact on many 
wildlife populations, particularly reptiles and amphibians 
during migration between wetlands and upland habitats 
for different phases in their life cycles. A road mortality 
study along a 20km section of Dyers Bay Road observed 
247 dead snakes from nine species over only 65 days from 
August to October (Reed and McKenzie 2010). In addi-
tion to direct mortality from wildlife collisions, Coady 
(2001) suggested that volume of traffic, rather than roads, 
was more of a deterrent for Black Bear on the Bruce Pen-
insula.

Sean Liipere

Poorly installed culverts at road-stream crossings can also 
have a significant impact on stream ecosystems and their 
associated species. When improperly installed, culverts 
can become barriers for tributary spawning fish, pre-
venting them from moving upstream to critical spawn-
ing, nursery and feeding areas. This can also affect oth-
er organisms such as freshwater mussels that depend on 
fish hosts for reproduction. These barriers can also alter 
the natural flow regime of streams resulting in modified 
channel structure and increased sedimentation due to 
stream bank erosion, and it can disrupt the transport of 
woody debris, sediment and nutrients throughout the 
watercourse. Roads also have a significant impact on 
water quality through inputs of road salts and sediment 
into watercourses, as well as increased surface runoff due 
to the impervious surface. In their study of the effect of 
road density on water quality of wetlands of the Canadi-
an Great Lakes, Cvetkovic et al. (2009) found that coastal 
wetlands showed signs of degradation above a road densi-
ty threshold of 14 m/ha, and recommended that this lev-
el be used to guide conservation efforts to protect Great 
Lakes coastal wetlands. Sucker Creek (2FA-12), Stokes 
River (2FA-08), and Melville Sound Shore (2FA-02) wa-
tersheds currently have the highest road densities within 
2km of the shoreline, with 12.1 m/ha, 10.7 m/ha, and 10.0 
m/ha, respectively. The construction of roads and associ-
ated drainage ditches can also alter surface water hydrolo-
gy, particularly in coastal wetland and alvar communities 
where hydrological processes are critical for their viability. 

Agricultural Pollution
Stress Rating: HIGH

Agriculture is a predominant land use on the Bruce Pen-
insula occupying 15.88% of the plan area, occurring pri-
marily within the Eastnor and Lindsay Flats. Livestock 
and hay crops have been the most common agricultural 
land use but there has been a steady increase in the pro-
duction of row crops such as corn and canola. Local pro-
ducers have long been stewards of the Bruce Peninsula’s 
land and water resources. However, with increasing glob-
al concerns about water quality degradation and biodi-
versity loss, among others, there has also been increasing 
pressures for producers to improve environmental farm 
practices. It is necessary to support local producers to re-
spond to these pressures while ensuring the viability of 
their operations.

Nitrogen, phosphorus and potassium are nutrients essen-
tial for plant growth. Healthy soils contain these nutri-

ents, but not always in amounts required by crops, so sup-
plementing with manure or fertilizers is often necessary 
to maximize productivity and economic returns. Howev-
er, over-application of manure and fertilizers can result 
in excess nutrients in the soil that may be transported 
through ground or surface water and eventually to other 
water bodies. These nutrients can stimulate aquatic veg-
etation growth in these water bodies resulting in eutro-
phication and significantly affecting these ecosystems and 
associated species. The rate, method, and timing of ma-
nure application and incorporation into the soil can influ-
ence the total nutrients lost through run-off. The amount 
of manure applied will be based on the nutrient levels in 
the soil and the manure, and the nutrient demands of the 
crop. Soil nutrient testing provides valuable information 
that producers can use to match crop nutrient require-
ments with nutrient levels in soil and nutrients applied in 
manure and commercial fertilizers. This can help to max-
imize productivity and make the most efficient use of re-
sources while reducing risk of losses to the environment. 
The method used to apply manure also influences the risk 
of nutrient loss to the environment. The most beneficial 
practice for solid manure application is to spread and 
immediately incorporate into the soil to reduce the risk 
of nutrient loss and surface runoff into waterways. The 
time between manure application and incorporation is 
also very important as the longer the time between ma-
nure application and incorporation, the greater the risk 
of nutrient loss through runoff by precipitation. Mineral 
fertilizers are an important source of nutrient input on 
many farms. Fertilizers represent a significant economic 
investment by producers, so careful attention should be 
paid to ensure efficient application that will gain the max-
imum return on their investment. Good nutrient man-
agement practices ensure efficient fertilizer application to 
produce high-quality crops with optimal yields and with-
out nutrient loss to the environment. As with nutrients 
from manure, excess nutrients from fertilizer can be lost 
from farmland through leaching, runoff or volatilization, 
potentially contributing to contamination of surface and 
groundwater

Soil erosion is a major threat to both the sustainability 
of agriculture and ecosystems. Erosion removes topsoil, 
reduces soil organic matter and contributes to the break-
down of soil structure which adversely affects soil fertility. 
The loss of soils due to erosion can reduce can also signifi-
cantly contribute to the sedimentation of adjacent water-
courses, wetlands and lakes. Soil erosion occurs through 
three main processes: wind, water and tillage. Bare soil is 
more susceptible to soil erosion and intense storm events 

Left: Dead juvenile Snapping Turtle on Highway 6
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can cause disastrous erosion if protection of the soil from 
wind or water is insufficient. This may become especial-
ly important with the predicted and observed impacts of 
climate change on precipitation patterns. Conservation 
tillage (e.g. no-till or low-till farming), which allows crop 
residue to remain on the soil surface thus providing great-
er cover, or the use of winter cover crops are examples of 
management practices that can significantly reduce soil 
erosion and sedimentation. The use of windbreaks, shel-
terbelts and riparian buffers also minimize the transport 
of soil.

Agriculture production is vulnerable to pest species that 
feed on or compete for the same resources as crops. To 
protect their investment producers may choose to apply 
pesticides, which include herbicides, insecticides and fun-
gicides. Although pesticides have evolved in recent years 
to be less toxic to non-targeted organisms, they do contin-
ue to pose potential risks to the environment. Application 
under certain conditions can create drift to non-targeted 
areas, including water courses or adjacent natural areas 
where it can have detrimental impacts to aquatic and ter-
restrial species. Of particular concern is the impacts of 
pesticides on pollinator species due to their fundamental 
role in native and cultivated plant reproduction. The in-
tensive use of pesticides have been implicated in a global 
decline in pollinator populations. A class of insecticides 
known as neonicotinoids has recently been scrutinized 
for its sub-lethal effects in bees and has caused particu-
lar concern for commercial apiaries. In efforts to reduce 

the use of pesticides, many producers are implementing 
integrated pest management, a decision-making process 
that uses multiple practices to suppress pests effectively, 
economically and in an environmentally sound manner. 

Livestock grazing practices can also have an impact on 
soil and water quality. Direct access to surface water by 
grazing livestock can result in the erosion of stream banks, 
which reduces bank stability and can contaminate the 
surface water with sedimentation and also introduce nu-
trients and pathogens from manure. Controlling livestock 
access to surface water prevents stream bank degradation, 
protects water quality, and reduces impacts on the health 
of livestock. Another concern is livestock grazing in alvar 
grasslands. These globally rare ecosystems are highly sen-
sitive and livestock grazing can disturb or destroy vegeta-
tion, displace shallow layers of soil, and provide a vector 
for non-native invasive species plants.

Residential Pollution
Stress Rating: HIGH

Most areas on the Bruce Peninsula are non-serviced areas 
in terms of wastewater treatment and waste is typically 
discharged to private septic systems and holding tanks 
(Source Water Protection, 2009). Under-performing or 
improperly managed septic systems can contribute signif-
icant amounts of nutrients, such as nitrogen and phos-
phorus, and pathogens to surface and ground water. Nu-
trient enrichment, or eutrophication, is one of the leading 
causes of pollution in lakes, rivers, and coastal areas. 
Nutrient enrichment can cause a host of negative ecolog-
ical effects on streams and lakes, including loss of water 
clarity, proliferation of aquatic weeds, algae blooms, and 
reduced levels of dissolved oxygen, a critical factor for fish 
and other aquatic species. Wet beaches in residential areas 
serviced by septic systems have been shown to have high 
concentrations of E. coli and pathogens that get into the 
groundwater and eventually into the Bay at the shoreline.

Common causes of septic failure include aging, inappro-
priate design for the size of dwelling or amount of use, 
overloading and poor routine maintenance. Many shore-
line communities on the Bruce Peninsula have a consid-
erable number of older homes or cottages that pre-date 

the 1960s and it has been suggested that many of these 
systems could be of concern. It has also been suggested 
that there is a lack of awareness of proper maintenance 
and management practices. In 2013, the Town of South 
Bruce Peninsula initiated an effective mandatory septic 
system re-inspection program, which included the in-
spection of all existing, on-site sewage systems regulated 
under the Ontario Building Code for signs of malfunction 
and disrepair. A similar program for the Municipality of 
Northern Bruce Peninsula has been suggested.

Shoreline Alterations
Stress Rating: HIGH

Shoreline hardening has been identified as key stress on 
Lake Huron (LHBCS 2010), although it is much less ex-
tensive on the Bruce Peninsula. Shoreline hardening refers 
to the use of “hard” structures to stabilize shorelines from 
erosion and the forces of wave action, such as groynes, 
breakwaters, rip rap and retaining walls. Shoreline hard-
ening also includes structures to better access the water 
using docks, piers, or boat launches. These structures af-
fect many of the physical processes that are essential for 
the creation and maintenance of aquatic habitats by dis-
rupting natural water flow patterns, nutrient cycles and 
sediment transport. They can intercept and/or divert the 

transport of sediments along the shore, potentially caus-
ing excess sediment accumulation in some areas and sed-
iment starvation in others. This can result in the smother-
ing of bottom dwelling species, alterations in or complete 
loss of vegetative cover, loss of fish spawning, foraging 
and nursery habitat. Many of these structures were hast-
ily constructed during the high water level period in the 
mid-1980s and did not always consider the interruption 
of shoreline processes nor the impact on natural habitats. 
Given current low water levels and improved designs, 
there are many opportunities to improve or remove these 
structures and restore natural shorelines using more com-
patible designs. Options for more natural “soft” shore 
protection include soil bioengineering, re-grading slopes 
to mimic the natural shoreline, rock and boulder revet-
ments. These techniques utilize vegetation to help bind 
the soil and augmented with other materials, will provide 
a more natural shoreline that can create fish habitat and 
improve water quality given their filtering properties.

Dredging for water access has been identified as having 
a significant negative impact on coastal ecology and pro-
cesses (SGBI 2012). Dredging involves the removal of 
bottom sediments from waterways to maintain adequate 
depth for safe vessel operations. This disruption to the 
shoreline and lakebed can cause the direct destruction of 
bottom-dwelling plants and animals, and suspended sed-

Google Earth

Google Earth

Neils Munk
Left: Impacts of cattle access to stream banks

Top: Cobble built up on north side of 
Dyers Bay government dock showng 
the impacts in-water structures on 
coastal currents

Right: Extensive dredging on 
Lake Huron shoreline
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iments can smother bottom-dwelling organisms, clog fish 
gills, and reduce plant growth as a result of reduced light 
penetration. Given the current and predicted decline in 
water levels, interest in this activity may increase to ac-
commodate boat access, particularly on the shallow west-
ern shores of the Bruce Peninsula. In-filling also has se-
vere effects on coastal areas, completely destroying them 
and eliminating all their beneficial ecological functions. 
In-filling often occurs to accommodate development in 
wetlands areas or for artificial beach construction. Simi-
lar to dredging, these activities increase sediment loading, 
reduce habitat diversity, alter hydrologic conditions, and 
can destroy significant plants and animals.

Residential landscaping practices can have a significant 
influence on biodiversity in a specific area but the cumula-
tive changes on the landscape present an even greater con-
cern. Landscaping refers to the alteration of native vege-
tation and physical features. Although it can be associated 
with all biodiversity features, the most significant impacts 
of residential landscaping practices are in shoreline and 
alvar areas. Natural land cover along shorelines is critical 
to many species and natural processes. A riparian buffer 
zone is a vegetated strip of land along the margins of lakes, 
streams or wetlands. Riparian vegetation provides a bar-
rier between the water and the land, providing important 
breeding and foraging habitat for many terrestrial species, 
as well as providing nutrients and protective cover for 
aquatic species. Riparian vegetation is also one of the most 
critical features for maintaining water quality. When sur-
face water from the surrounding catchment runs through 
the riparian zone, sediments and nutrients are trapped in 
the roots of riparian vegetation, allowing the contaminat-
ed water to infiltrate the soils. Riparian vegetation provide 
extensive root structures that stabilize shoreline banks 
while larger canopy trees can intercept airborne materi-
al, such as pesticides or fertilizers, and provide shade that 
maintains water temperatures. An emerging philosophy 
for shoreline stewardship is to maintain vegetation on 
75% of the shoreline. Beach grooming refers to the prac-
tice of removing vegetation from sandy shoreline areas, 
where vegetation growth occurs in response to low lake 
levels. This activity can reduce stability of sand dune com-
plexes and destroy important habitat in coastal wetlands. 

Grading and the subsequent conversion of native vege-
tation to manicured lawns can cause significant changes 
in the natural flow of surface water. Impervious surfaces 
such as driveways, sidewalks and rooftops further com-
plicate this by preventing precipitation from slowly in-
filtrating into the ground. Without vegetative buffers to 
intercept the flow of rainfall, excess nutrients, sediments 

and chemicals readily run off into nearby streams, rivers 
and lakes. These features prevent the retention and infil-
tration of surface water into the soil which increases the 
rate and volume of runoff into adjacent water bodies.  This 
dramatically increases the transport of excess nutrients, 
sediments and chemicals, contributing to water quality 
impairment, especially during peak storm events. Low 
Impact Development (LID) is an innovative approach to 
stormwater management that uses natural landscaping 
and green infrastructure (e.g. rain barrel, rain gardens, 
retention ponds, and pervious pavement) to reduce im-
pacts of surface runoff.

Landscaping in alvars can have devastating impacts on 
these rare ecosystems, particularly the creation of man-
icured lawns which directly destroy the multitude of 
non-vascular plant and invertebrate species at the loca-
tion, and alter the natural hydrological processes that 
maintain the adjacent alvar landscape. Landscaping in 
these alvar areas should strive to maintain the natural 
character of these ecosystem and to create an appropriate 
landscape design that considers important features. It has 
been reported that in some alvar areas property owners 
have unknowingly removed ancient cedar trees as drive-
way barriers, exemplifying a need to increase awareness 
of alvars among property owners.

Artificial Drainage Systems
Stress Rating: HIGH

Adequate drainage is important for maintaining the pro-
ductivity of agricultural lands by removing excess water 
from soils to enhance crop yields. Beginning with the 
deepening of Judges Creek in 1884, a network of con-
structed municipal drains and private agricultural drains 
has been developed on the Bruce Peninsula. Currently 
there are 108.22km of constructed municipal drains lo-
cated throughout the Ferndale and Lindsay Flats which 
are associated with a network of agricultural tile drain 
systems.

Municipal drains are communal drainage systems that are 
designed to accommodate water flowing from the proper-
ties located throughout watersheds. In addition to serving 
as the discharge point for private agricultural tile drain-
age systems, they also remove excess water collected by 
roadside ditches, residential lots, and any other properties 
in rural areas. Most municipal drains on the Bruce Pen-
insula are surface drains in the form of ditches or natural 
watercourses that have been modified to improve drain-
age, while some areas use subsurface systems are in the 

form of buried tile drains. Private agricultural drains refer 
to subsurface tile systems that drain water from individ-
ual fields. This system removes excess water from the soil 
profile through a network of tile drains installed 2-4 feet 
below the soil surface where the water is carried through 
the drain to an appropriate outlet, usually a municipal 
drain or a stream. 

Although drains have been important for agricultural 
production, conventional drainage practices have had 
profound impacts on watersheds and their associated 
biodiversity, including streams, wetlands and nearshore 
habitats. The extensive development of surface and sub-
surface drainage systems to facilitate agricultural produc-
tion has significantly altered the hydrology of landscapes 
compared to historical conditions. The channelization 
of many natural watercourses has often created channel 
structures which are not self-maintaining and frequently 
result in an entrenched channel or extensive bank ero-
sion. This causes physical alterations in the structure and 
dynamics of stream channels often resulting in changes 
to sediment transport which can alter the characteristics 
and availability of specific habitat requirements of fish 
and invertebrate populations in the stream, as well as in 
the nearshore waters at the stream outlet. Tile drain sys-

tems can impact the natural surface water flow regime by 
increasing the volume and flow rate of runoff water. This 
impacts water quality by reducing water retention in the 
soils and consequently increases the amount of sediments, 
nutrients and chemicals entering watercourses. With pre-
dicted increases in extreme storm events and droughts 
due to climate change, management of these systems will 
be increasingly important to ensure agricultural produc-
tivity and the health of local watersheds.

Several new practices have been introduced to retain the 
natural hydrological characteristics associated with water 
runoff such as natural channel design and controlled tile 
drain systems. The concept of natural channel designs 
includes two-stage ditches, retention ponds, meander-
ing streams and riparian vegetation. These designs often 
provide lower maintenance costs, improved water quality, 
and improvements in habitat for aquatic species. Con-
trolled tile drain systems provide crop producers greater 
control of the subsurface water levels and flow patterns 
using a control structure at the tile drain outlet. This BMP 
reduces nutrient, chemical and sediment loading in the 
adjoining watercourse by controlling the volume of tile 
drainage water leaving the field, particularly during peak 
storm events. This water table management practice has 

Top: Locations of constructed drains in red and tile drains in yellow (Cartographics Ltd. 2014).
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of a significant North American migratory route where 
aerial migrants are funneled into a narrow land corridor 
to cross the Great Lakes, less than nine kilometres wide 
in some areas where sites have been proposed. Collision 
fatalities for bats are significantly higher than birds in On-
tario based on the Wind Energy Bird and Bat Monitoring 
Database (2012). From 2006-2010 there were 674 bird 
casualties documented at sites throughout the province 
compared with 1928 bat casualties. Although all of On-
tario’s eight species were represented, the most common 
bat fatalities were Hoary Bat (31%), Little Brown Myotis 
(24%) and Eastern Red Bat (18%). Of particular interest 
is the Little Brown Myotis which was recently designated 
by the province as an Endangered Species as a result of 
its dramatic decline due to white nose syndrome (WNS), 
an infectious fungus causing mass mortalities among hi-
bernating bat species. The combined effects of WNS and 
wind turbine collisions could cause a significant collapse 
of regional populations of this species. This could not only 
have significant ecological consequences but bats are vital 
for pest control in agricultural landscapes and estimates 
have suggested that the loss of bats in North America 
could lead to agricultural losses estimated at more than 
$3.7 billion/year (Boyles et al. 2011). 

Although most studies have focused on collision fatalities, 
there is also concern about the potential direct and indi-
rect habitat-based impacts of industrial wind energy proj-
ects and their associated infrastructure. Other bird and 
wildlife species may be displaced from suitable habitat by 
wind power projects as a result of direct loss or degrada-
tion of feeding, breeding, or migratory stopover habitat, 
or by active avoidance of structures, human activity, noise, 
or infrastructure (e.g. roads, transmission corridors). The 
quality of breeding habitat may also be diminished by 
fragmentation effects (e.g. openings in contiguous habitat 
to accommodate turbines, transmission lines, and service 
roads) that may lead to changes in predation levels or 
breeding success in area-sensitive species (OMNR 2011), 
especially grassland-dependent species such as the Bobo-
link or Eastern Meadowlark. Furthermore, transmission 
corridors and access roads can provide new pathways for 
invasive species which could impact other areas. 

Although it is recognized that wind energy development 
is an important renewable energy source for the province, 
the precautionary principle must be applied in areas with 
high biodiversity value such as the Bruce Peninsula. A 
comprehensive, objective understanding of the local im-
pacts of industrial wind development projects is critical in 
order to make informed decisions that will not compro-
mise the integrity of local biodiversity.

been shown to increase crop yields and cost-savings in 
fertilizer use, while improving drainage water quality 
(Land Improvement Contractors of Ontario 2013).

Commercial Energy Development
Stress Rating: HIGH

The rapid increase in industrial wind turbine develop-
ments in Ontario following the Green Energy Act in 
2009 has raised concerns among many local communities 
throughout the province. On the Bruce Peninsula, three 
turbines (1.65-1.8mW) are currently located in the Fern-
dale Flats, however, there have been recent proposals for 
large-scale, industrial wind energy facilities which could 
include over 200 higher capacity turbines from Mar to 
Miller Lake. These proposals have caused significant con-
cern among many community members with more than 
5,600 signatories on a 2012 petition to the provincial gov-
ernment opposing large-scale wind development projects 
on the Bruce Peninsula. In response to this concern, both 
municipal councils and the county council have passed 
motions indicating that they are not willing hosts to wind 
turbines, and a Multi-Municipal Wind Turbine Working 
Group has been established to “...share and discuss best 
practices and other means to address mutual concerns 
regarding proposals to locate and install industrial/com-
mercial wind generation facilities” (MNBP 2014). Al-
though local concerns include the social and economic 
impacts on the community, the focus of this section is on 
the potential impacts that industrial wind facilities could 
have on local biodiversity.

The overall ecological impacts of large-scale wind de-
velopments remain largely unknown, although research 
has shown that wind turbines and their associated in-
frastructure can adversely impact wildlife (Environment 
Canada 2012, Larsen and Guillemette 2007; Arnett et al. 
2009). The provincial guidelines for wind power projects 
(OMNR 2011) suggest that two of the main factors con-
tributing to bird mortality at wind power projects include 
the density of birds in the area and their behaviours, as 
well as landscape features in the area (especially ridges, 
steep slopes, valleys and landforms such as peninsulas 
and shorelines that funnel bird movement). Although the 
Cabot Head area is designated as an Important Bird Area, 
the entire Bruce Peninsula provides important bird habi-
tat for a total of 224 bird species and it has been identified 
as a high density area for priority species in the Ontar-
io Landbird Conservation Plan, as shown in Figure 4.4 
(Ontario Partners in Flight 2008). Furthermore, it is part 

High Intensity Visitation
Stress Rating: MEDIUM

Tourism is a significant and growing industry on the Bruce 
Peninsula and represents a vital part of the local economy. 
The Bruce Peninsula is an essential part of Bruce County’s 
brand as “Ontario’s Natural Retreat” and has an extensive 
tourism offer that is based predominantly on its natural 
resources, including parks, trails, tour boats, diving and 
snorkeling, and public beaches, among others. Although 
it is a benefit to the local economy, there have been con-
cerns expressed about the increasing seasonal concentra-
tion of visitors between July and August and the potential 
impacts on natural areas. Using statistics at Bruce Pen-
insula National Park to understand trends and patterns 
of visitor use in natural areas, Parks Canada documented 
over 284,000 visitors to the park between May and Oc-
tober 2013 (SOPR 2010). This represents a 13% increase 
in visitation from 2012 and a total increase by over 60% 
over the past six years. Figures 4.9 and 4.10 illustrate the 
annual and monthly attendance data. 

The spatial distribution of visitors has also caused con-
cern. Most of the visitation to the Bruce Peninsula is 
concentrated at key nodes along the shorelines, with the 
Grotto, Singing Sands and Flowerpot Island in the na-
tional parks receiving the highest volume. Although these 
nodes receive the highest visitation, visitors also use or 
are diverted to other natural areas throughout the Bruce 
Peninsula, including Lion’s Head, Cabot Head, Halfway 
Log Dump, Little Cove, and Black Creek Provincial Park, 
among others. The capacity for increased visitation in 
some of these areas may be limited by the infrastructure 
(e.g. parking, trails, washrooms), and may not have the 
capacity to sustain increased use. As such, appropriate 
planning and management of these natural areas is a criti-
cal component of visitor management to understand their 
ecological and social carrying capacity, permitted activi-
ties, and required infrastructure while ensuring visitors 
have a safe, enjoyable experience. Area management plans 
are to be developed by Parks Canada to guide manage-
ment in high use locations, however, the four provincial 
parks and nature reserves along the Niagara Escarpment 
do not have management plans and have operated based 
on Interim Management Statements. Some sensitive ar-
eas, such as the coastal wetlands and dunes in Oliphant 
have experienced impacts from uncontrolled pedestrian 
access and recommendations have been made to establish 
designated pedestrian routes.

Associated with increased visitation are issues around 
traffic volume and flow patterns, which can have signif-

icant impacts on wildlife collisions and pollution, as well 
as on the road infrastructure itself. There has been an 
expressed need for alternative transportation options on 
the Bruce Peninsula as a method of managing visitor dis-
tribution while they visiting and to bring them here. In 
2013 Parks Canada established a partnership with a local 
businesses to operate a shuttle bus between Tobermory 
and key park attractions, as well as a partnership with a 
Toronto-based organization, Parkbus, to provide alterna-
tive transportation to the Bruce Peninsula. These success-
ful pilot projects could be expanded to other areas and 
new opportunities such as boat shuttles between coastal 
communities have also been suggested. Vehicle parking 
has also been a significant concern, particularly where 
parking areas are located adjacent to sensitive ecosystems. 
The impacts of parking locations at Singing Sands and in 
Oliphant have both been raised as areas of concerns.

Top: Monthly and annual visitation statistics at Bruce Penin-
sula National Park (Parks Canada 2010).
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An overarching concern that has been expressed is the 
lack of a comprehensive sustainable tourism strategy or 
destination management plan for the Bruce Peninsula 
that would identify tourism priorities, support the de-
velopment of services, products, and regional marketing, 
and guide visitor management at a landscape level.

Off Road Vehicles
Stress Rating: MEDIUM

The impacts of off-road vehicle use in sensitive areas on 
the Bruce Peninsula has caused increasing concern among 
protected area managers and private landowners on the 
Bruce Peninsula. The recreational use of off-road vehicles, 
including ATVs, dirt bikes and four wheel drive vehicles, 
has increased in popularity in recent years. Alvars, dunes, 
bedrock shorelines, shallow-soiled woodlands and all wet-
land communities are particularly vulnerable to off-road 
vehicles. The impacts of off-road vehicles include: damage 
to vegetation, soil disturbance and erosion, alterations to 
hydrologic patterns, disturbance to breeding and nesting 
wildlife, introduction of invasive species to remote natural 
areas, and increased habitat fragmentation resulting from 
the creation of trails (Abbott 2008). Currently there is a 
lack of information on the overall use of off-road vehicles 
on the Bruce Peninsula, however, it has been suggested 
that significant use occurs in many protected areas where 
it is not permitted, including Black Creek Provincial Park 

and Bruce Peninsula National Park as well as on private 
conservation lands. The abundance of unopened road 
allowances and old logging trails throughout the Bruce 
Peninsula present a management challenge as they pro-
vide easy access to the back country for off-road vehicle 
users. Although there is an extensive trail network in the 
Town of South Bruce Peninsula, no designated trails are 
available within the plan areas and it has been suggested 
that a trail system could be established in less sensitive or 
existing disturbed areas (e.g. abandoned quarries) to pro-
vide alternative opportunities. A unique situation occurs 
in the Oliphant area where property owners on many of 
the Fishing Islands have depended on ORV use to access 
cottages during low water level periods. The 2009 Olipha-
nt Management Plan recommended the establishment of 
a designated access route to minimize the area of distur-
bance.

Light Pollution 
Stress Rating: LOW

Light pollution is excessive or obtrusive artificial light 
and includes the larger scale “sky glow” surrounding a 
developed area, as well as glare and light trespass caused 
from individual lights. Excessive night lighting in coastal 
areas can cause severe disruptions to nocturnal process-
es and behaviours. In the nearshore areas, it can disrupt 
fish foraging and reproductive behaviour and the vertical 
migration cycles of zooplankton to shallow waters each 
night to feed on algae. For coastal wetlands and shore-
line areas, it interferes with navigation, increases the risk 
of predation, and affects reproduction and foraging be-
haviours for many species, including bats, birds, reptiles 
and amphibians, and insects. With the high abundance 
of insect species in alvars, excessive light pollution would 
presumably have a similar effect as in coastal wetlands. 
Sources of light pollution are from private lands, includ-
ing residential, commercial and agricultural buildings, as 
well as public lands such as roads and facilities. 

Sean Liipere

The Bruce Peninsula has a long history of local stew-
ardship. The traditional teachings of the Saugeen Ojib-

way Nation fostered a sustainable balance with nature. 
The innovative farming practices of Walter Warder in the 
1950s gained provincial recognition for incorporating 
conservation principles. The vision of Malcolm Kirk to 
conserve Dorcas Bay led to one of our first protected ar-
eas in 1962. The leadership of Mary Jane Eichenberger in 
1985 brought together residents, farmers and the Barrow 
Bay and District Sports Fishing Association to improve 
the health of Judges Creek. The dedication of Doug Cun-
ningham and other local astronomers led to our recogni-
tion as a dark sky community in 2004. We want to pass on 
the same legacies that have been given to us. Following 
in their footsteps, our community remains committed to 
protecting our natural values. Sheldon Weatherhead from 
the Bruce Peninsula Biosphere Association engaged local 
farmers to improve water quality in Stokes and Old Wom-

an’s Rivers. The Miller Lake and Little Pike Bay commu-
nities are monitoring their water quality. Municipalities 
are improving street lighting to preserve our night skies. 
Bruce Peninsula Environment Group, Sources of Knowl-
edge and our local schools continue to provide unique 
learning opportunities. Our network of protected areas 
continue to conserve critical areas, facilitating research to 
inform our decisions. There are tremendous efforts taking 
place on the Bruce Peninsula.

The Conservation and Stewardship Plan builds on these 
existing efforts and local partnerships to help coordinate 
and provide support for local action. It is based on work-
ing together—within and across communities, organi-
zations and sectors—to attain mutually beneficial goals 
and outcomes for our biodiversity and our community. It 
recommends strategies and voluntary actions that com-
munity partners can adopt over the next five years.  These 

Action Plan
Chapter 11:

Sean Liipere

Left: Impacts of off-road vehicles at a 
globally rare coastal meadow marsh at 
Gauleys Bay
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strategies were developed based on community and part-
ner input, as well as existing complementary plans and 
initiatives. Strategies are organized under six broad goals: 
Land and Water Management, Species Management, Ed-
ucation, Science, Participatory Planning and Policy, and 
Protected Areas. The following describes the vision and 
mission of the Community Conservation and Steward-
ship Plan, and provides key strategic directions that have 
informed the recommended actions outlined in the Ac-
tion Plan. 

Mission Statement
To protect, maintain and restore the Bruce Peninsula’s 
rich diversity of plant, fish and wildlife communities by 
conserving the lands, the waters, and the natural process-
es that sustain them so that all may benefit from them, 
now and in the future. 

Goals
1. LAND AND WATER MANAGEMENT 
Encourage the restoration, stewardship and sustainable 
use of the Bruce Peninsula’s lands and waters

2. SPECIES MANAGEMENT 
Encourage the recovery of species that are of conservation 
concern and reduce the impacts of undesirable species

4. EDUCATION AND ENGAGEMENT 
Create opportunities to discover and learn about the 
Bruce Peninsula’s biodiversity and to engage in its con-
servation

5. SCIENCE  
Improve our scientific and our traditional knowledge of 
the Bruce Peninsula’s biodiversity

3. PARTICIPATORY PLANNING AND POLICY 
Support the integration of biodiversity conservation and 
community values into land use planning and policy

6. PROTECTED AREAS 
Safeguard the most critical areas on the Bruce Peninsula 
through a network of public and private protected areas

Plan Implementation
The most critical step is to translate this bold yet achiev-
able plan into effective action on the ground. This re-
quires long-term organizational partnerships, a secure 
and diverse funding base and the engagement of local 
communities. Priority actions will be determined based 
on feasibility, organizational priorities and interest, and 
the availability of resources. As our understanding of the 
Bruce Peninsula’s biodiversity improves, new issues will 
emerge, and further actions may be considered. As such, 
the identified actions do not represent an exhaustive list 
or preclude the identification of new community initia-
tives to support biodiversity conservation in the future. 

The implementation of this Plan requires collaboration 
across multiple community sectors. To facilitate a col-
laborative and coordinated approach, the implementa-
tion of this Plan will be overseen by a multi-stakeholder 
network that has been formed from the project Steering 
Committee. This network will be responsible for: pro-
viding coordination, expertise and leadership to support 
implementation; performance monitoring and reporting; 
dialogue and information sharing, and; improving access 
to resources, among others.

Neils Munk

Sean Liipere

1.1 Reduce sediments, nutrients and contaminants entering waterbodies

ACTION 1.1.1: Septic Systems 
Promote best practices for septic system management and facilitate the upgrade of under-perform-
ing systems

1. Organize forums, workshops, presentations, or “dock talks” to promote best practices for 
septic system management, such as self-inspection, maintenance and new technologies

2. Encourage municipality to initiate a mandatory septic system inspection program to iden-
tify under-performing systems and provide subsidies for associated costs

3. Explore opportunities to create a long-term fund or payment plan programs to subsidize 
septic system upgrades 

ACTION 1.1.2: Residential and Commercial Fertilization 
Promote best management practices for lawn care products and practices

1. Compile and distribute best practices for fertilizer use
2. Coordinate soil testing workshops to assist property owners in assessing soil nutrient 

requirements for their properties
3. Distribute stickers or signs to property owners that implement best practices to celebrate 

stewardship  

ACTION 1.1.3: Streamside Livestock Grazing
Support farmers to prevent livestock from accessing watercourses

1. Assess streams to identify priority areas
2. Identify interested landowners in priority watercourses to discuss possible restoration 

options
3. Provide resources to install fencing and alternative watering systems 

ACTION 1.1.4: Agricultural Nutrient Management 
Promote best agricultural nutrient management practices to reduce nutrient inputs from crop 
fertilization

1. Compile and distribute agricultural best management practices on nutrient management 
(manure vs. fertilizer, precision agriculture)

2. Facilitate soil testing clinics or soil management and fertility workshops (e.g. H3 soil test-
ing workshops, earthworms workshop)

3. Encourage farmers to update to fourth edition of the Environmental Farm Plan  

Goal 1:
Land and Water Management
Encourage the restoration, stewardship and sustainable use 
of the Bruce Peninsula lands and waters
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ACTION 1.1.5: Agricultural Soil and Crop Management 
Promote best agricultural soil erosion management practices to reduce soil loss on productive 
croplands and sediment inputs 

1. Compile and distribute best management practices on soil erosion and compaction (e.g. 
cover crops, conservation tillage, rotational cropping and livestock grazing)

2. Acquire funding and volunteer support to plant windbreaks and shelterbelts 
3. Acquire funding to subsidize cost for cover crop seeds
4. Encourage participation in new Environmental Farm Plan edition to review and update 

Farm Action Plans 

1.2 Restore natural drainage patterns 

ACTION 1.2.1: Tile Drain Management
Improve agricultural drainage systems to provide better control of surface and subsurface water 
flow regimes  

1. Provide financial support for farmers to install controlled drainage technologies (e.g. 
Agri-Drains, berms)

2. Encourage and support farmers with tile drain outlets to create constructed wetlands to 
control discharges from tile drain outlets  

ACTION 1.2.2: Stormwater Management 
Promote best management practices for residential and commercial stormwater management 
through landscaping and green infrastructure

1. Compile best practices for stormwater management (e.g. vegetated buffers, rain barrels, 
retention ponds, permeable pavement)

2. Facilitate community workshops for landowners, contractors, and nurseries on landscape 
alternatives to manicured lawns and impervious surfaces 

3. Provide directory of stormwater management products and services available 
4. Create demonstration sites that utilize stormwater management techniques 

1.3 Restore wetland cover 

ACTION 1.3.1: Wetland Restoration 
Support landowners or agencies to create or restore wetlands in strategic areas

1. Identify priority areas and contact landowners to discuss restoration options
2. Provide financial incentives and expertise to design and implement restoration projects
3. Monitor wetland condition to determine effectiveness of restoration project 

1.4 Restore stream structure and function
ACTION 1.4.1: Riparian Vegetation Management 
Support landowners to restore vegetated buffers along priority stream banks in Judges Creek, 
Stokes River, and Old Woman’s River  

1. Identify target stream segments for restoration and contact landowners to discuss possible 
restoration options

2. Encourage local seed dealers and agri-businesses to stock seed mixes that include native 
species for use as riparian buffers

3. Investigate possibility of using forage crops as semi-permanent riparian buffers
4. Provide financial incentives for seed or tree purchase  

ACTION 1.4.2: Drains and Ditches 
Encourage the adoption of natural channel designs in municipal and agricultural drainage projects

1. Assemble and distribute educational materials on cost savings and benefits of natural 
channel design (e.g. meandering stream, sediment pools, two-stage ditches and riparian 
buffers) to drainage practitioners and landowners

2. Create demonstration sites that utilize natural channel design in municipal drain improve-
ment projects   

ACTION 1.4.3: Fish Barriers 
Encourage road authorities to improve stream connectivity for native migratory fish and stream 
function at road-stream crossings

1. Identify and catalogue poorly installed culverts at all road-stream crossings 
2. Encourage provincial, county, and municipal road authorities to include culvert inventory 

in future improvement projects
3. Seek funding to support culvert improvement projects  

1.5 Restore forest landscape structure and function 
 
ACTION 1.5.1: Restoration Capacity
Develop capacity to implement community reforestation projects

1. Establish an effective delivery system to undertake larger-scale projects, including feasibil-
ity study of local tree farm operated by nurseries, farmers, or community groups 

2. Seek funding for purchase of trees and equipment through incentives or other subsidy 
programs (e.g. Trees Ontario, Alternative Land Use Services)

3. Identify interested organizations to implement reforestation projects  

ACTION 1.5.2: Forest Restoration
Coordinate reforestation programs to increase forest connectivity, cover and composition  

1. Encourage and support landowners in Little Pike Bay and Isthmus Bay/Whippoorwill Bay 
to increase forest linkages by planting or forest patches or corridors (e.g. hedgerows)

2. Encourage and support landowners in Judges Creek watershed to increase forest cover by 
planting or forest patches or corridors (e.g. hedgerows, riparian buffers) 

3. Coordinate volunteers for restoration project at Johnstone’s Field in Bruce Peninsula Na-
tional Park to deciduous forest community  
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1.6 Maintain shoreline habitat and processes 

ACTION 1.6.1: Shoreline Construction and Landscaping
Promote residential best management practices suitable for different shoreline types, including 
landscaping, construction, and alterations 

1. Compile shoreline stewardship package using existing resources (e.g. Georgian Bay Stew-
ardship Guide) to raise awareness of shorelines and provide information on landscaping 
(vegetation removal, native species), construction (dock design, dredging, protection 
structures) and shoreline regulations 

2. Coordinate distribution of stewardship information through building permits, website, 
and events for property owners, contractors, realtors, municipal building officials, and 
other partners

3. Coordinate outreach education programs such as door-to-door campaigns, workshops, 
and presentations at events and meetings

4. Ensure that products are available for landowners (e.g. native plants, docks) and provide 
contact information of local contractors that can assist with naturalization projects 

ACTION 1.6.2: Shoreline Restoration
Coordinate the restoration of natural shorelines by providing resources and technical support, and 
create shoreline naturalization demonstration sites

1. Identify priority shoreline areas for restoration
2. Seek funding to provide cost-share program to subsidize costs of vegetation or shoreline 

construction
3. Create and promote demonstration sites for naturalization projects including vegetated 

buffers and shoreline softening techniques
4. Use existing programs to recognize landowner stewardship (e.g. Green Ribbon program) 

1.7 Maintain alvar habitats and processes
 
ACTION 1.7.1: Alvar Construction and Landscaping
Promote best management practices for building construction and landscape design on alvars

1. Compile alvar stewardship package using existing or new resources, including alvar site 
descriptions, species identification guide, and best practices for alvar landscaping (lot 
design, lawns, infilling, stone removal) and construction (building locations, driveways)

2. Coordinate distribution of stewardship information through appropriate channels for 
existing and new alvar property owners

3. Coordinate distribution of stewardship information through building permits, website, 
and events for property owners, contractors, realtors, municipal building officials, and 
other partners

4. Coordinate outreach education programs such as door-to-door campaigns, workshops, 
and presentations at events and meetings

ACTION 1.7.2: Alvar Livestock Grazing 
Support farmers to prevent livestock from accessing alvar areas 

1. Identify alvar sites where livestock grazing occurs and organize meeting with farmers to 
raise awareness and identify interest in exclusion projects

2. Support farmers to exclude cattle with fencing through incentives (e.g. ALUS)

1.8 Maintain open lands habitat

ACTION 1.8.1: Field Margin Management 
Explore opportunities to create widlife habitat along field margins and hedgerows 

1. Coordinate meeting with farmers to discuss options and feasibility for managing field 
margins and hedgerows for wildlife (e.g. pollinators)

2. Organize volunteers to implement habitat creation projects
3. Establish network between crop producers and beekeepers to map beehive locations and 

distribute contact information for farmers to notify beekeepers of nearby insecticides use
 
ACTION 1.8.2: Grassland Bird Habitat Management 
Encourage and support practices that benefit grassland bird habitat that do not compromise farm 
operations

1. Conduct surveys to map important grassland bird habitat and identify respective land-
owners

2. Coordinate meeting with farmers to explore practical options for managing hayfields for 
grassland birds including mowing practices such as circle cutting, flush bars, rotational 
cutting between multiple fields, and deferred harvest until after nesting season 

3. Support funding applications for grassland habitat management projects (e.g. Grassland 
Habitat Farm Incentive Program)   

  
1.9 Reduce impacts of light pollution 

ACTION 1.9.1: Residential and Commercial Lighting 
Encourage residential, commercial and agricultural landowners to use dark sky compatible lighting 
practices

1. Compile and distribute best management practices for darks sky compatible outdoor 
lighting 

2. Update and distribute dark sky lighting catalogue with local suppliers
3. Provide support for property owners to install or retrofit dark sky compliant lighting 

products (e.g. rebate program) 

ACTION 1.9.2: Street Lighting 
Encourage municipal and county authorities to convert to dark sky compatible lighting on all roads 
and buildings 

1. Conduct light inventory of existing street lights to identify sources of light pollution 
2. Continue to implement street light conversion program  
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1.10 Improve road management practices

ACTION 1.10.1: Reptile and Amphibian Collisions 
Reduce road mortality of migrating reptiles and amphibians at key road sites

1. Use GIS models and observations (e.g. Ontario Reptile and Amphibian Atlas) to identify 
and prioritize high-risk road mortality locations for selected species 

2. Identify appropriate mitigation measures for priority locations, including signage, ecopas-
sages, traffic slowing measures (e.g. speedbumps), or temporary road closures during peak 
migrations where alternate routes are available 

  
ACTION 1.10.2: Roadside Habitat 
Improve habitat for pollinating insects in marginal areas

1. Encourage road authorities to participate in the Ontario Horticultural Association “Road-
sides” program to create pollinator habitat alongside roads and on other public lands

2. Coordinate meeting with municipal, county, and provincial authorities to explore options 
for a pollinator “Roadside Habitat Program” or other opportunities on municipal lands 
(e.g. landfill sites, parking areas)

3. Create visible roadside demonstration site using native plants

1.11 Reduce impacts of high-intensity visitation

ACTION 1.11.1: Sustainable Tourism Strategy 
Create a community landscape vision to better manage visitation patterns and distribution  

1. Develop a sustainable tourism strategy that addresses landscape-scale visitor management 
issues, including infrastructure, codes of conduct, service offers,   

ACTION 1.11.2: Traffic Management 
Manage vehicle flow and volume in peak visitor season through the development of alternative, 
low-impact transportation options 

1. Continue or expand bus services to shuttle visitors to the Bruce Peninsula from Southern 
Ontario (e.g. Parkbus) and explore new services for transportation between local attrac-
tions (e.g. boat shuttles, cycling routes) 

ACTION 1.11.3: Parking Management 
Improve public parking areas to divert vehicles from sensitive areas 

1. Encourage Parks Canada to identify alternative parking options at Singing Sands parking 
area as part of the area management planning process

2. Encourage Town of South Bruce Peninsula to consult with the community of Oliphant to 
identify alternative parking options that are more compatible with coastal environments 
 

ACTION 1.11.4: Pedestrian Management 
Ensure appropriate infrastructure to reduce impacts of overcrowding and pedestrian trampling in 
sensitive areas 

1. Conduct study to determine ecological and social carrying capacity at high-use areas
2. Encourage Town of South Bruce Peninsula to consult with the community of Oliphant on 

the establishment of designated pedestrian access routes on the lakeshore  
3. Assess impacts of hiking trails in or adjacent to alvar areas

1.12 Reduce impacts of off-road vehicle use

ACTION 1.12.1: Peer Education
Educate off-road vehicle users on the significance of wetland and alvar habitats and promote a 
peer-enforced “responsible rider” culture 

1. Investigate the potential of collaborating with off-road vehicle user groups to develop and 
disseminate educational information 

2. Develop media campaigns to create awareness among off-road vehicle users and the gen-
eral public  

ACTION 1.12.2: Off-Road Vehicle Access
Prevent off-road vehicle access in priority areas while providing alternative trail opportunities

1. Post signage and construct barriers to reduce damage by vehicles in protected areas and 
sensitive public coastal areas such as Oliphant and Gauley Bay Encourage the restriction 
of motorized vehicles in sensitive public coastal areas 

2. Encourage designated access trails for property owners on the Fishing Islands during low 
water levels to maintain access to cottages while protected sensitive areas

3. Establish a designated trail system for off-road vehicles in areas that are less sensitive (e.g. 
old quarries) and not in conflict with other trail interests  

1.13 Mitigate potential impacts of industrial wind developments

ACTION 1.13.1: Natural Heritage Studies 
Preemptively gather scientific information on species at risk or landscape features at potential sites 
and utility corridors to inform future environmental assessments 

1. Identify key landscape and habitat features within proposed development areas
2. Conduct field surveys of species at risk within proposed development areas
3. Conduct acoustic surveys of migratory bat species

  

1.14 Minimize impacts of aggregate extraction

ACTION 1.14.1: Site Planning
Integrate biodiversity conservation into aggregate site planning to ensure that new developments 
are not in sensitive areas 

1. Identify alvars in prime aggregate areas and encourage planners and permitting agencies 
to consider significant areas in new development locations  

ACTION 1.14.2: Site Rehabilitation
Identify innovative opportunities to rehabilitate closed pits and quarries  

1. Coordinate meeting with aggregate operators to increase awareness of significant natural 
heritage features, and discuss closure plans and opportunities for rehabilitation 

2. Support planning and implementation of rehabilitation projects  
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1.15 Promote sustainable forest management practices 

ACTION 1.15.1: Sustainable Forest Management
Promote sustainable forest management practices for private woodlots and commercial operators 
to maintain forest structure and connectivity and old-growth forest patches 

1. Compile best management practices for sustainable forest management
2. Provide appropriate educational materials woodlot operators through workshops, events 

and publications
3. Investigate incentives including tax relief and certification programs to increase profits 

while ensuring use of sustainable forestry practices
4. Promote the use of forest management plans  
5. Support woodlot owners to complete habitat improvement, protection and enhancement 

projects
2.1 Support the recovery of species at risk or other significant species

ACTION 2.1.1:Species at Risk Education
Collaborate with partners to provide education and outreach to target audiences about species at 
risk on the Bruce Peninsula

1. Identify existing species at risk outreach programs
2. Compile existing fact sheets and other materials or develop new locally-specific materials 

to raise awareness and promote stewardship on private lands
3. Distribute materials to landowners via website and publications

ACTION 2.1.2: Habitat Enhancement Projects
Encourage landowners to enhance species at risk habitat through installation of appropriate artifi-
cial habitat structures (e.g. bird and bat boxes, snake hibernacula, turtle nesting cages)

1. Compile information and create sample structures for use in outreach programs
2. Host workshop on habitat enhancement
3. Showcase examples of habitat enhancement structures at events

  
2.2 Prevent, detect and control invasive Phragmites australis

ACTION 2.2.1: Prevention
Prevent the spread of Phragmites to new areas 

1. Facilitate comprehensive educational program (e.g. workshops, presentations, resources) 
to raise awareness of Phragmites and other invasive species

2. Conduct outreach to target audiences, including contractors, off-road vehicle users, and 
gardeners and encourage adoption of the Clean Equipment Protocol by municipal and 
county road crews and local contractors   

ACTION 2.2.2: Detection
Establish a community surveillance program to detect and monitor Phragmites occurrences

1. Encourage the public to submit invasive species observations 
2. Provide training for property owners and environmental groups to identify and report 

new occurrences 
3. Update and maintain map and database of local occurrences   

Goal 2:
Species Management
Encourage the recovery of species that are of conservation concern 
and reduce the impacts of undesirable species
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ACTION 2.2.3: Control
Develop a coordinated program to control and eradicate Phragmites in priority areas

1. Compile control methods and protocols and develop a control plan to eradicate occur-
rences in priority areas 

2. Provide certified training for agency staff on pesticide management or hire certified pro-
fessionals as required

3. Engage community volunteers in control projects 
4. Work with Ontario Phragmites Working Group to encourage approval of over-water her-

bicides in Ontario 

2.3 Prevent and detect the spread of aquatic invasive species 

ACTION 2.3.1: Prevention
Prevent the transfer of aquatic invasive species  

1. Develop an prevention plan for aquatic invasive species 
2. Install boat wash stations and signage at key access points
3. Coordinate prevention practices with commercial businesses (e.g. outfitters, boat rentals, 

live bait suppliers) 
4. Distribute fact sheets at information outlets tourism centres and local businesses   

ACTION 2.3.2: Detection
Establish surveillance program for early detection of aquatic invasive species in inland waters

1. Identify high-risk access points for transfer of invasive species (e.g. boat launches)
2. Encourage the public to report invasive species observations 
3. Provide training for property owners and environmental groups to identify aquatic inva-

sive species and report new occurrences
4. Conduct annual surveillance monitoring in priority lakes  

  

3.1 Increase awareness and appreciation of Bruce Peninsula’s biodiversity

ACTION 3.1.1: Non-Formal Education Program
Coordinate and promote a suite of guided and self-guided programs to reach residents and visitors

1. Create vehicles for promoting existing public programs and events
2. Provide biodiversity content for use in community publications and websites (e.g. Daytrip 

Companion, municipal website, Chambers of Commerce, etc) 
3. Provide familiarization tours for local businesses (e.g. tour companies, accomodators) 

to communicate information about biodversity and instill a conservation ethic among 
visitors

4. Compile an annual menu of guided programs (e.g. hikes, bus tours) and explore new 
opportunities for coordinated experiential learning programs (e.g. Road Scholar) 

5. Compile a menu of self-guided explorer programs that promote biodiversity (e.g. geo-
caching, passport programs)

6. Maintain and promote trail networks to ensure public access to natural areas and explore 
new opportunities for nature interpretation (e.g. interpretive signage, viewing decks and 
boardwalks, QR readers)

7. Provide learning facilities, such as museums and libraries, with up-to-date information on 
conservation and stewardship

8. Promote regular learning forums and events (e.g. Sources of  Knowledge, Orchid Festival, 
Outdoor Festival)

ACTION 3.1.2: Elementary and Secondary Education
Foster environmental leadership in local schools through curriculum-based conservation programs 

1. Organize meetings and/or workshops with teachers, researchers, and conservation practi-
tioners to coordinate curriculum-based programs with local conservation initiatives (e.g. 
Environmental Resource Management, Outers Program, Specialist High Skills Major) 

2. Develop list of resource professionals to provide information, resources and mentorship
3. Coordinate internships and volunteer opportunities for local students to participate in 

conservation projects
4. Coordinate or support local participation in youth events such as Clean Water Festival, 

Forest Festival, Envirothon, Lake Huron Youth Summit
5. Support continued education through bursaries and scholarships (e.g. Biosphere Gradua-

tion Award, Sources of Knowledge Bursary)

Goal 3:
Education and Engagement
Create opportunities to discover and learn about the Bruce 
Peninsula’s biodiversity and to engage in its conservation
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ACTION 3.1.3: Post-Secondary Education
Establish partnerships wth post-secondary institutions to create the Bruce Peninsula as a destina-
tion for conservation-related research and learning

1. Collaborate with colleges and universities design field programs that contribute to local 
conservation and sustainable development (e.g. NEC/University of Waterloo monitoring 
course)

2. Coordinate logistics to facilitate field programs, such as accommodations, lab space and 
local expertise

3. Provide opportunities for students to engage with the community and share research 

3.2 Increase opportunities for public participation in conservation

ACTION 3.2.1: Access to Information
Improve access to conservation and stewardship information

1. Develop a Community Stewardship Resource Directory that provides an organizational 
overview and contact information for all partners

2. Establish web repository for stewardship information
3. Produce a YouTube video series demonstrating best management practices  

ACTION 3.2.2: Volunteer Opportunities 
Improve opportunities for community participation

1. Create vehicle for promoting volunteer programs and events (e.g. social media)
2. Create an annual menu of local volunteer opportunities offered by various organizations 

and establish a coordinated volunteer program to facilitate participation in science, resto-
ration and education activities

3. Promote existing programs, such as Great Canadian Shoreline Clean Up and Coast 
Watchers

4. Celebrate community successes through recognition and award programs (Sources of 
Knowledge award program, Dark Skies Conservation award program, Green Ribbon 
Beach award program)  

4.1 Improve understanding of species, habitats and ecosystems 

ACTION 4.1.1: Ecosystem Classification and Mapping
Improve characterization, classification and mapping of terrestrial and aquatic ecosystems  

1. Install stream flow and temperature data loggers in Stokes River, Old Woman’s River and 
Judges Creek to characterize stream thermal and hydrological regimes 

2. Create a high resolution Ecosystem Land Classification database to provide a biotic and 
abiotic base map for research and management 

3. Create a high resolution Aquatic Ecosystem Classification database of nearshore to pro-
vide biotic/abiotic base map for research and management, including spatial information 
on bathymetry, substrate, physical processes and submerged aquatic vegetation 

ACTION 4.1.2: Ecosystem Processes
Conduct research to improve understanding of ecosystem processes 

1. Test experimental management protocols for alvar restoration using prescribed burns and 
cutting techniques  

2. Research the role of fire in the maintenance of red oak forest and jack pine forests 
3. Develop predictive models of water level changes under projected climate change scenar-

ios to understand ecological impacts to nearshore, coastal wetland, and shoreline ecosys-
tems  

ACTION 4.1.3: Species and Habitat Inventories 
Coordinate inventories of species and their habitats to understand their presence, status and trends 

1. Continue surveys of the distribution, abundance and habitat use of significant grassland 
birds  

2. Encourage submissions of observations to the Ontario Reptile and Amphibian Atlas data-
base 

3. Conduct inventory of alvar invertebrates and non-vascular plants  
4. Complete alvar inventories for known and potential sites that have not been assessed 

using International Alvar Conservation Initiative protocols  
5. Conduct inventory and assessment of stream habitats in Judges Creek, Old Woman’s River 

and Stokes River using Ontario Stream Assessment Protocol  
6. Conduct inventory of wetlands not evaluated under the Ontario Wetland Evaluation Sys-

tem 

Goal 4:
Science
Improve our scientific and our traditional knowledge of the 
Bruce Peninsula’s biodiversity
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4.2 Monitor and report on the state of Bruce Peninsula’s biodiversity

ACTION 4.2.1: Coordination
Organize a network of government and non-government partners to develop an integrated, broad-
scale monitoring program for the Bruce Peninsula

1. Develop a regional monitoring and assessment plan for the Bruce Peninsula   
2. Conduct an inventory and review of existing biodiversity indicators to identify monitor-

ing gaps (e.g. alvars, soil health, pollinators, nearshore)  
3. Coordinate monitoring programs among partners, including the site locations, standard-

ization of protocols and reporting methods, and sharing resources for implementation 
and analyses 

4. Identify and train community volunteers to assist in the implementation of monitoring 
programs  

ACTION 4.3.2: Reporting
Report on the state of the Bruce Peninsula’s biodiversity to the community, decision-makers, and 
partners 

1. Compile and interpret monitoring results in a public-friendly State of the Bruce report 
2. Organize a public forum to report on the status and trends of biodiversity indicators 
3. Present report to municipal councils and staff  

4.4 Improve information and data management systems

ACTION 4.4.1: Knowledge Sharing
Obtain, manage and make accessible relevant data and information to support conservation

1. Seek opportunities for data sharing among partners  
2. Compile links to open source data and interactive mapping programs online (e.g. Ag-

Maps, Great Lakes Information Management and Delivery System) 
3. Provide up-to-date information to libraries, museums and other facilities  

5.1 Provide information and tools to support land use planning 

ACTION 5.1.1: Natural Heritage System
Provide information and decision support tools for land use planners and decision-makers  

1. Encourage and support the design of a Natural Heritage System to identify significant 
landscape features and linkages and inform future conservation and development

2. Provide training opportunities for municipal councils and staff, planners and building 
inspectors on local conservation (e.g. cores and corridor planning)

3. Integrate community values into planning processes by facilitating opportunities for pub-
lic participation

ACTION 5.1.2: Subwatershed Plans
Develop subwatershed plans to identify place-based strategies to maintain, improve, or restore 
ecological and hydrological integrity

1. Identify priority subwatersheds
2. Assemble mapping and other information to characterize watersheds
3. Develop subwatershed plans
4. Disseminate subwatershed plans to key partners to include in land-use plans and conser-

vation initiatives

ACTION 5.1.3: Wetland Evaluations
Support the assessment of unevaluated wetlands through Ontario Wetland Evaluation System to 
identify locally and provincially significant wetlands

1. Prioritize wetlands that need to be evaluated or re-evaluated
2. Secure funding to conduct assessments of unevaluated wetlands 
3. Evaluate priority wetlands
4. Incorporate evaluated wetlands information into municipal and county regulations
5. Provide public education on the rationale for zoning designations and the importance of 

provincially and locally significant wetlands
  

Goal 5:
Participatory Planning and Policy
Support the integration of biodiversity conservation and community 
values into land use planning and policy
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5.2 Improve implementation of policy and regulations 

ACTION 5.2.1: Policy Gaps
Encourage improvements in policies to enable municipalities to strengthen natural heritage protec-
tion through comprehensive zoning

1. Draft and submit a multi-partner proposal for designation of alvars and associated policy 
recommendations in Provincial Policy Statement during review

2. Provide recommendations to integrate conservation priorities into municipal Property 
Standards policies (e.g. Low Impact Development)

3. Investigate feasibility of instituting Site Plan Control policies in the Official Plan for devel-
opment in shoreline, coastal wetland and alvar areas

ACTION 5.2.2: Clarification of Jurisdictions
Develop a coordinated shoreline permitting and approval project to streamline works projects 
reviewed by regulatory agencies

1. Convene multi-partner meeting to clarify regulatory jurisdictions and requirements
2. Support Southern Georgian Bay Initiative to develop a harmonized approach to guide 

permitting process 
3. Educate public and partners on regulatory requirements through realtors, building inspec-

tors, contractors  

ACTION 5.2.3: Public Understanding of Policies
Increase public understanding of natural heritage policies and regulations 

1. Develop educational resources on the rationale for zoning designations (e.g. Environmen-
tal Hazards) 

6.1 Support the system of public and private protected areas 

ACTION 6.1.1: Land Securement
Encourage continued acquisition of priority areas using fee simple purchase and land donations 

1. Organize a meeting of all conservation land agencies and organizations to explore coordi-
nated strategies for land securement and management 

2. Encourage municipalities to change land policies to be able to hold title on tax properties 
of conservation interest

3. Increase awareness about the importance of protected areas and promote programs for 
donating conservation land (e.g. EcoGifts)

4. Secure funding through fundraising, grants or other sources   

ACTION 6.1.2: Protected Area Management
Support the development of site management plans to provide management direction 

1. Encourage Ontario Parks to complete park management plans for Provincial parks and 
nature reserves along Niagara Escarpment 

2. Encourage Parks Canada to management plan for Fathom Five National Marine Park and 
area management plans for Bruce Peninsula National Park   

6.2 Promote voluntary protection on private lands
ACTION 6.2.1: Private Land Incentives
Encourage conservation easements and other financial incentives on private lands 

1. Compile information on conservation options available to property owners (e.g. Conser-
vation Land Tax Incentive Program) for use in communications programs and distribu-
tion by partners

2. Promote conservation options to existing residents through workshops, events, door-to-
door campaigns, stewardship guide or websites

3. Promote conservation options to new residents through building permits and real estate 
packages

4. Assist landowners in obtaining new assessments of land so that they fall under the CLTIP 
program. 

Goal 6:
Protection
Safeguard the most critical areas on the Bruce Peninsula through a 
network of public and private protected areas
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