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EXECUTIVE SUMMARY 
 
In April 2008 North-South Environmental Inc. and Dougan & Associates were retained by the 
County of Bruce to conduct a natural heritage study for the Municipality of Kincardine.  The 
scope of work was to focus on the terrestrial natural heritage within the Municipality of 
Kincardine, develop a defensible methodology for identifying a Natural Heritage System (NHS) 
in the Municipality, and provide some recommendations with respect to natural heritage policy 
development and implementation.  The study was also to broadly characterize the natural 
heritage of the County of Bruce and provide general recommendations regarding an approach for 
identifying significant terrestrial natural heritage in the County.  While the bulk of this work was 
to be undertaken using existing data sources, the study Terms of Reference specified the need for 
some scoped field assessment in the identified Schedule C Lakeshore Area, an area along the 
shoreline currently subject to development pressure. 
 
One of the primary reasons for municipalities in Ontario to pursue natural heritage studies is to 
identify a well-connected NHS which provides for long term preservation of native biodiversity 
through appropriate natural heritage policy development.  In addition to their ecological value, 
NHS are also now also being recognized for the ecosystem services (such as erosion control and 
pollution filtration) they provide.   
 
Another reason for identifying a NHS is that the Municipality of Kincardine, like all 
municipalities in Ontario, is required to develop and implement policies that are consistent with 
the Provincial Policy Statement (2005) which stipulates that: “The diversity and connectivity of 
natural features in an area, and the long-term ecological function and biodiversity of natural 
heritage systems, should be maintained, restored or, where possible, improved, recognizing 
linkages between and among natural heritage features and areas, surface water features and 
ground water features” (clause 2.1.2).  The Municipality of Kincardine’s current Official Plan 
identifies preservation and enhancement of the quality of the natural environment as a primary 
goal and endorses the need for NHS planning within their boundaries but also recognizes the 
absence of natural feature identification and mapping beyond Areas of Natural and Scientific 
Interest (ANSIs) and wetlands, and the need for identification of additional significant features.  
 
An overview of Bruce County’s natural heritage indicates that there are differences between 
southern and northern Bruce County.  All of Bruce County has a bedrock foundation of 
Precambrian rocks formed approximately 1,000 million years ago, composed of sedimentary, 
igneous and metamorphic rocks.  However, there is a distinct difference in landform between 
northern Bruce County which is bedrock-dominated and   southern Bruce County with only a 
few bedrock outcrops, including some along the Municipality of Kincardine’s lakeshore.  The 
County is approximately 37% forested, with much of this forest in the northern part of the 
County (the Bruce Peninsula), although there are substantial forested areas in the southern part of 
the County as well, particularly along the lakeshore below the Algonquin Bluff. 
 
Bruce County, particularly the Bruce Peninsula, is an area of particular significance for 
vegetation and wildlife.  Twelve Areas of Natural and Scientific Interest (ANSIs) are identified 
along both coasts of the Peninsula that provide habitat for some of the highest concentrations of 
significant species and plant communities in southern Ontario.  Diversity of herpetofauna in the 
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County is among the highest in Canada, which is thought to be related to the fissured nature of 
the bedrock and the prevalence of wetland and forest cover.  The extensive forests of the Bruce 
Peninsula support a fauna reminiscent of the pre-settlement fauna that has disappeared 
throughout much of southern Ontario, that includes many area-sensitive mammal species.  
Wetlands along the Lake Huron Coast of Bruce County are complex and diverse, supporting 
many significant vegetation communities and significant species of flora and fauna.  The Lake 
Huron shoreline is particularly regarded as a reservoir of biodiversity, sustaining significant plant 
communities of dunes and beaches, and significant function as a stopover area for migratory 
birds. 
 
Natural cover within the Municipality of Kincardine as a whole consists of 9081 ha (17%) of 
forest and 761 ha (1.4%) of wetlands.  Eighty percent of the Municipality consists of croplands, 
hayfields and pastures.  Small portions (approximately 1.6%) of the Municipality consist of 
residential and industrial development associated with the Geographic Town of Kincardine and 
several small villages. 
 
Two distinct landform types influence the natural features within the Municipality of Kincardine: 
the Algonquin and Nipissing Bluffs, parallel to the Lake Huron shoreline and extending from 
Point Clark to Port Elgin.  The Lake Algonquin beach comprises an erosional bluff south and 
north of the geographic Town of Kincardine and a barrier bar at the Geographic Town of 
Kincardine itself, which is 62% forested.  Above the Algonquin Bluff, forests only cover about 
10% of landscape and are generally those that remain on farmland at the back of lots,.  
Extensive, managed grasslands dominate above the Algonquin Bluff in the form of hayfields and 
pastures while much of the land below the Bluff is in a mid-to late-successional stage. 
 
Vegetation within the Schedule C Lakeshore Study Area (which runs from north of the 
Geographic Municipality of Kincardine to south and east of the Bruce Nuclear Power 
Development site) largely consists of coniferous and mixed forest, dominated by fast-growing 
pioneer species such as eastern white cedar, trembling aspen, green ash and balsam poplar.  The 
southern part of this forested area includes large areas along the shoreline where forest and 
cottage development are interspersed along with some small grassland areas below the 
Algonquin Bluff. 
 
Provincially significant species and plant communities within the Schedule C Lakeshore Study 
Area have been recorded mainly along the Lake Huron shore, on beaches and dunes.  Five 
provincially significant vegetation communities have been listed at Inverhuron Provincial Park 
and elements of these communities occur sporadically throughout the Lake Huron shoreline in 
the Municipality of Kincardine.  The most significant vegetation communities within the 
Municipality are associated with the least disturbed portions of the shoreline. 
 
Apart from the dune and beach vegetation communities along the Lake Huron shoreline, no 
provincially significant communities were noted within the Schedule C Lakeshore Study Area.  
However, all swamp complexes, marsh complexes, coniferous and mixed forest complexes on 
beach and shorecliff deposits (which characterize the study area below the Algonquin Bluff) and 
mixed and coniferous forests on clay plains (which characterize the area above the Algonquin 
Bluff) are considered “target natural ecological systems” for Ecodistrict 6E-2. 
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A high diversity of wildlife species have been noted within the Municipality of Kincardine, as 
follows: 
• Fourteen species of amphibians (i.e., five salamanders and nine are frogs or toads), with 

seven of these species having strong requirements for both wetland and upland habitat during 
the course of their life cycle, and one being provincially significant. 

• Five turtle species and nine snake species, with all turtles species recorded requiring upland 
habitat that is well-connected by vegetated linkages to aquatic habitat and including seven 
provincially significant species.   

• One hundred and twenty bird species including many that depend on early to mid-
successional habitats and those that can adapt to a variety of small and large habitat patches, 
as well as many area-sensitive species of both forests and grasslands.  Of these one hundred 
and twenty bird species, thirteen are nationally and/or provincially rare, seven are regionally 
rare and six are colonial (one of which is provincially rare).   

• Most of the 30 mammal species noted are common residents of small and large wetlands and 
woodlands within the agricultural matrix of southern Ontario, and none are considered 
provincially significant although two species are noteworthy because they require extensive 
areas of forest: a record of bobcat from the northwestern portion of the Municipality, and a 
record of black bear from southeast of the Geographic Town of Kincardine. 

 
The Municipality of Kincardine also includes the Saugeen River, a renowned cold water system.  
Portions of the Penetangore and Little Sauble rivers have also been identified as having cold 
water characteristics, and  OMNR records indicate the presence of brook trout in Kincardine and 
Andrews Creeks, which are indicators of cold water systems. 
 
Areas of Natural and Scientific Interest (ANSIs) and Provincially Significant Wetlands (PSWs) 
represent areas that are significant on a provincial scale, and are mapped in County Official 
Plans.  Areas of local significance that were designated as Environmentally Significant Areas 
(ESAs) have not been transferred to planning documents in the past, but were digitized for this 
study because they provide an indication of which areas have been assessed as significant on a 
local scale.  Some of the ESAs overlap with provincially significant areas such as PSWs or 
ANSIs, and most are associated with wetlands and shorelines located below the Algonquin Bluff. 
 
Shaping of the landscape for agriculture has contributed strongly to the character of the 
landscape and its present biodiversity, particularly in regard to successional habitat.  While 
farming has reduced diversity related to forest and wetland habitats, and likely influenced water 
quality within streams and rivers, it has also created habitat for open habitat species that 
previously were relatively scarce in Ontario.  Farming, recreational use of beaches, invasion of 
non-native species, urban development and development for power generation are the most 
common human disturbances within the landscape.  Natural disturbances (though influenced to 
some degree by human activities) include forest succession, changes in hydrology and coastal 
dynamics. 
 
The approach and methodology developed for the Oxford (County) Natural Heritage Study 
(2006) was identified as the suggested starting point for identifying criteria for significant natural 
heritage features and functions that should be included within a NHS in the Municipality of 
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Kincardine.  Therefore, Oxford’s approach and the related methodology was used as the basis for 
initiating discussions on development of methodology with a 9-member Science Committee and 
4-member consulting team.  Criteria-based identification of significant natural heritage features 
and/or municipal natural heritage systems is increasingly recognized as defensible, transparent 
and a practical approach to natural heritage planning that has been adopted in a number of 
municipalities.  Criteria selection for this study considered existing conditions, the Oxford NHS 
criteria, current ecological and conservation science, and precedents from other municipalities.  
As recommended by the Science Committee, each recommended criterion was applied 
individually to habitat patches so that patches meeting any one criterion would qualify as 
candidate significant natural heritage areas. 
 
The approach used by the Oxford NHS is unusual compared to most of the other municipal 
criteria-based NHS because a habitat “patch”, which may include several different but adjacent 
vegetation communities or polygons, is used as the base unit on which to confer significance.  
However, from an ecological perspective, this approach is sound because it recognizes the 
importance of closely associated habitats in supporting each other’s functions and also provides a 
basis for protection of greater biodiversity than a strictly features-based approach which may 
result in the exclusion of certain “less significant” natural areas even if they are surrounded by 
significant natural features.  Furthermore, this approach also tends to build a more robust and 
sustainable natural heritage system because to some extent it captures buffers to the most 
significant natural features within its design. 
 
The smallest unit types or building blocks within the NHS are the individual habitat polygons 
identified on the landscape.  These may be isolated single habitat polygons or assemblages of 
multiple polygon habitat types forming larger habitat patches.  Patches consisting of one or more 
polygons are then screened against the recommended NHS criteria to determine whether or not 
they should be included in the NHS.   
 
One key data gap identified through this study was the need for Municipal-wide ELC mapping, 
at least to the Community Series level, for better analysis of existing habitat types and also as a 
baseline to allow for monitoring of land use changes.  This should be pursues as part of future 
Municipal natural heritage studies. 
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Polygons to be included in habitat patch mapping can include: 
• Hedgerows1 
• Plantations2  
• Open inclusions (i.e., non-treed communities enclosed by other patches, that are less than 

25 m in width and/or less than 25% of the patch area including old fields or marshes)  
• Forest (deciduous, coniferous or mixed) 
• Shrub/thicket (not including those still under strong cultural influences such as grazing, 

etc.) 
• Wetlands (swamps, marshes, fens and bogs)  
• Aquatic features (lakes, ponds, rivers associated with vegetation communities that can be 

classified using ELC) 
• Sand Barrens, Beaches, Bluffs and Dunes 
• Other rare vegetation communities as defined by OMNR or the Great Lakes Conservation 

Blueprint (2005) 
 
The following are the recommended criteria used to determine whether a patch should be 
included in the Municipality of Kincardine NHS: 
 

1. Patches that sustain rare species and/or rare vegetation community types. 
2. Patches that contain habitat designated in Municipal Official Plans, with the addition of 

Environmentally Significant Areas (ESAs) and Locally Significant Wetlands (LSWs).  
3. Patches within 150 m of habitat designated in the Official Plan that do not contain 

wetland habitat (e.g. Life Science ANSIs, ESAs, other protected areas in Official Plan) 
and patches within 750 m of habitat designated in the Official Plan that do contain 
wetland habitat (including all PSWs and LSWs). 

4. Patches with area greater than the 75th percentile (i.e., the top 25% largest habitat patches, 
determined to be 7.6 ha in this study). 

5. Patches with forest interior (interior is defined as the amount of patch habitat left after 
100 m have been removed from the inside perimeter of a natural feature). 

6. Patches that occur within well-head capture zones or intrinsic groundwater susceptibility 
areas.  

7. Patches that contain a watercourse or are within 50 m of an open watercourse. 
8. Significant Wildlife Habitat, including: 

a. Amphibian Woodland Breeding Ponds (Specialized Habitats for Wildlife) 
b. Migratory Bird Habitat (Seasonal Concentrations of Animals) 
c. Colonial Nesting Habitat Areas (e.g., Bank Swallow Colonies, Heron Colonies)  
d. Dune/Grassland Recovery Plan Areas  
e. Important Bird Areas 
f. Deer Wintering Yards (Seasonal Concentrations of Animals) 

                                                 
 
1 The consulting members of the Science Committee recommend these be included if they support linkages, or are 
directly adjacent to other natural features. 
 
2 The consulting members of the Science Committee recommend that all plantations will be identified based on 
existing information, but at the site-specific level, this category will include those with identifiable ecological 
functions 
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9. Patches with the largest amount of area on each landform and on each surficial geological 
classification, as well as all patches that occur on valley lands identified through 
Conservation Authority hazard lands. 

10. Patches that contain the largest amount of the natural vegetation communities as 
determined by distribution curves of area and vegetation community type. 

11. Wildlife Corridors, Primary and Secondary Linkages. 
 
These criteria encompass the areas of most importance from an ecological perspective in the 
Municipality of Kincardine.  The criteria that encompassed the most patches, and the greatest 
amount of area, were those that included all patches within 750 m of wetlands, all patches within 
50 m of a watercourse, and the largest patches according to the size criterion (i.e., all patches 
over 7.6 ha).  The criterion that included patches with 0.5 ha forest interior captured few patches, 
but the total area of the patches captured by this criterion was the second-largest of any criterion.  
Many of the criteria were overlapping; that is, many patches were identified by more than one 
criterion. 
 
The NHS includes areas that are particularly significant to the maintenance of natural heritage 
within the Schedule C Lakeshore Area, including: 

• All wetlands mapped as PSW or LSW; 
• All significant areas previously identified (including significant woodlands); 
• Amphibian breeding habitat, as well as adjacent upland habitat important for their 

persistence; 
• Shorelines within the Schedule C Lakeshore Study Area; 
• All watercourses within the Schedule C Lakeshore Study Area ; 
• Target vegetation communities identified by Henson and Brodribb (2005). 

 
Because the NHS has included these elements, it also captures significant migratory bird habitat, 
and so these have not been mapped separately.  The NHS likely captures areas of significant 
shoreline vegetation as well.  
 
As part of this study, a round table workshop with invited stakeholders (a Stakeholder Forum) 
was held in order to: 

1. inform participants about the status and preliminary findings of this study; 
2. solicit general input on the concept of a NHS for the Municipality of Kincardine; and 
3. solicit specific input on options, beyond policy and regulation, for implementing such a 

system. 
Stakeholders expressed some of the following concerns and comments: 

• concern over presence of data gaps; 
• desire to understand process after this study is completed; 
• opportunity to review the methodology, and particularly the criteria prior to 

implementation; 
• desire to know timeline for moving forward; 
• desire to see different mapping layers; 
• guidelines for identifying significant natural heritage features in the Municipality, 

including linkages, are urgently needed; 
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• lakeshore area mapping should be more discretionary rather than being mapped as almost 
entirely “green” in the draft mapping presented; 

• support for the lakeshore being identified as an ecologically sensitive area, and pleased to 
see linkages between the lakeshore and other associated natural areas; 

• the NHS should recognize the important ecological linkage between the Algonquin 
Bluffs and Greenock, particularly including the Bruce Nuclear Power Development site; 

• need to be careful about defining “active” agricultural lands; 
• concern about additional regulations for farmers and restrictions on agricultural lands that 

may impact farmers’ ability to expand their production; and 
• support for partnerships with groups like Ducks Unlimited. 

Stakeholders also pointed out that many farmers are supportive of natural heritage protection, but 
do not get any compensation for the costs of their support. 
 
The application of the recommended methodology for the Municipality of Kincardine to the 
County of Bruce was explored and some key issues were identified.  First, many areas of open 
land on the Bruce Peninsula support provincially significant plant species that are not mapped 
independently and would not be captured with the mapping resources available for the County of 
Bruce.  The second issue is that the Bruce Peninsula supports among the highest concentrations 
of threatened and endangered reptiles and amphibians, and their habitat needs are highly 
complex, and are also not mapped in current mapping databases.  However, because of the high 
forest cover in the northern part of Bruce County, very large portions of the Bruce Peninsula 
would be included in an NHS using the criteria for the Municipality of Kincardine, which would 
be beneficial for the maintenance of ecological integrity. 
 
For the southern and eastern part of the County, the NHS would likely be similar to the one 
mapped for the Municipality as a whole.  The resulting NHS would be well-connected and likely 
serve as a highly effective means of protecting natural heritage features within the County of 
Bruce 
 
 



 

 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

 

Kincardine Natural Heritage Study – Volume 1 – January 2009 page xi 

Table of Contents 
 

1.0 Introduction......................................................................................................................... 1 
1.1 Study Goals..................................................................................................................... 5 
1.2 Study Rationale: Policy & Planning Context and Legislation........................................ 5 
1.3 The Importance of Natural Heritage Systems................................................................. 9 
1.4 Study Limitations.......................................................................................................... 10 

2.0 Overview of Natural Heritage........................................................................................... 11 
2.1 Information Sources...................................................................................................... 11 
2.2 The County of Bruce..................................................................................................... 11 

2.2.1 Bedrock and Landform ......................................................................................... 11 
2.2.2 Climate.................................................................................................................. 12 
2.2.3 Ecodistricts and Soils............................................................................................ 13 
2.2.4 Forest..................................................................................................................... 15 
2.2.5 Significant Species and Plant Communities ......................................................... 15 

2.2.5.1 Coastal Wetlands .............................................................................................. 15 
2.3 The Municipality of Kincardine.................................................................................... 16 

2.3.1 Scoped Field Surveys............................................................................................ 16 
2.3.2 Landform............................................................................................................... 17 
2.3.3 Groundwater Recharge Areas ............................................................................... 17 
2.3.4 Vegetation Communities ...................................................................................... 21 

2.3.4.1 Municipality of Kincardine............................................................................... 21 
2.3.4.2 Schedule C Lakeshore Study Area ................................................................... 26 

2.3.5 Significant Plant Species....................................................................................... 42 
2.3.6 Wildlife ................................................................................................................. 44 

2.3.6.1 Amphibians ....................................................................................................... 44 
2.3.6.2 Reptiles ............................................................................................................. 47 
2.3.6.3 Birds.................................................................................................................. 48 
2.3.6.4 Mammals........................................................................................................... 54 
2.3.6.5 Fish.................................................................................................................... 54 

2.3.7 Significant Areas................................................................................................... 55 
2.3.7.1 Areas of Natural and Scientific Interest (ANSI)............................................... 55 
2.3.7.2 Provincially Significant Coastal Wetlands ....................................................... 56 
2.3.7.3 Other Provincially Significant Wetlands .......................................................... 57 
2.3.7.4 Provincial Parks ................................................................................................ 57 
2.3.7.5 International Biological Program (IBP) Sites ................................................... 58 
2.3.7.6 Environmentally Significant Areas (ESA)........................................................ 59 
2.3.7.7 Bruce Nuclear Power Development (BNPD) Site ............................................ 60 

2.3.8 Disturbance ........................................................................................................... 61 
2.3.8.1 Human Disturbances......................................................................................... 62 
2.3.8.2 Natural Disturbances......................................................................................... 64 

3.0 Summary of Process to determine Approach & methodology ......................................... 67 
3.1 Composition of and Consultations with the Science Committee.................................. 67 
3.2 Key Principles for Criteria Evaluation.......................................................................... 68 
3.3 Review of Approach and Criteria Used in Other Municipalities.................................. 69 
3.4 County of Oxford NHS Criteria.................................................................................... 80 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

 

Kincardine Natural Heritage Study – Volume 1 – January 2009 page xii 

3.5 Additional Criteria Identified for the Municipality of Kincardine ............................... 85 
4.0 Methodological Summary for the Municipality of Kincardine Natural Heritage System 92 

4.1 Definining Habitat Polygons and Patches..................................................................... 92 
4.2 Recommended NHS Criteria ........................................................................................ 94 
4.3 Special Considerations for the Lakeshore Area.......................................................... 100 
4.4 Mapping Sources and Key Gaps................................................................................. 101 

5.0 Implementation of Methodology .................................................................................... 103 
5.1 Municipality of Kincardine Preliminary Natural Heritage System (NHS)................. 103 

5.1.1 Summary of Analysis and Findings.................................................................... 103 
5.2 Schedule C Lakeshore Study Area ............................................................................. 108 

5.2.1 Summary of Analysis and Findings:................................................................... 108 
6.0 Results of Stakeholder Consultation............................................................................... 109 

6.1 Stakeholder Workshop Goals, Participants & Format................................................ 109 
6.2 Stakeholder Workshop Feedback ............................................................................... 109 

7.0 Application of methodology to the County of Bruce...................................................... 111 
8.0 Glossary of Key Terms ................................................................................................... 115 
9.0 Literature Cited ............................................................................................................... 118 
 
 

List of Tables 
 

Table 1.  Ecodistricts within the County of Bruce........................................................................ 14 
Table 2.  Significant vegetation communities at Inverhuron Provincial Park .............................. 26 
Table 3: Vegetation Communities within the Schedule C Lakeshore Study Area. ...................... 27 
Table 4.  Provincially Significant Flora Species noted in the Municipality of Kincardine .......... 43 
Table 5.  Significant Reptile Species within the Municipality of Kincardine. ............................. 48 
Table 6.  Species with highest abundance relative to other parts of the province above and below 

the Algonquin Bluff .............................................................................................................. 49 
Table 7.  Number of bird species and observations of species within guilds noted in the 

Municipality of Kincardine................................................................................................... 50 
Table 8.  Provincially and regionally significant bird species in the Municipality of Kincardine 52 
Table 9. Summary of Natural Heritage System criteria developed for Oxford County ............... 70 
Table 10. Summary of Natural Heritage System criteria developed for Norfolk County ............ 72 
Table 11. Summary of Natural Heritage System criteria developed for Lake Simcoe Region .... 74 
Table 12. Summary of Natural Heritage System criteria developed for the Town of Fort Erie... 75 
Table 13. Summary of Natural Heritage System (NHS) criteria developed for the Duffins Rouge 

Agricultural Preserve and NHS in the City of Pickering...................................................... 77 
Table 14. Summary of Natural Heritage System criteria developed for Oak Ridges Moraine .... 79 
Table 15.  Methodology for using polygons to define habitat patches for the Municipality of 

Kincardine Natural Heritage System .................................................................................... 93 
Table 16.  Recommended criteria (and related measures) for inclusion of habitat patches in the 

Municipality of Kincardine’s NHS....................................................................................... 95 
Table 17.  Examples of surveys of environmentally significant areas required by the ABC 

approach.............................................................................................................................. 101 
Table 18.  Sources for Natural Heritage Information and Mapping ........................................... 102 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

 

Kincardine Natural Heritage Study – Volume 1 – January 2009 page xiii 

Table 19.  Breakdown of the number and area of habitat patches included as the result of 
implementation of individual criteria.................................................................................. 107 

Table 20. Summary of Written Input from Stakeholders ........................................................... 111 
Table 21.  Issues related to implementation of methodology to the County of Bruce ............... 112 
 
 

List of Figures 
 
Figure 1: County of Bruce and Kincardine Study Area.................................................................. 3 
Figure 2: Landforms ..................................................................................................................... 19 
Figure 3: Kincardine Natural Resources and Significant Features............................................... 23 
Figure 4a: Schedule ‘C’ Lakeshore Area Ecological Land Classification ................................... 33 
Figure 4b: Schedule ‘C’ Lakeshore Area Ecological Land Classification ................................... 35 
Figure 4c: Schedule ‘C’ Lakeshore Area Ecological Land Classification ................................... 37 
Figure 4d: Schedule ‘C’ Lakeshore Area Ecological Land Classification ................................... 39 
Figure 5: Patches Included in Natural Heritage System ............................................................. 105 
 

 
List of Appendices 

 
Appendix 1: Flora ....................................................................................................................... 129 
Appendix 2: Amphibians ............................................................................................................ 145 
Appendix 3: Reptiles................................................................................................................... 151 
Appendix 4: Birds ....................................................................................................................... 157 
Appendix 5: Mammals................................................................................................................ 169 
 
 
 



 

 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

Kincardine Natural Heritage Study – Volume 1 – January 2009 page 1 

1.0 INTRODUCTION  
 
In April 2008 North-South Environmental Inc. and Dougan & Associates were retained by the 
County of Bruce to conduct a natural heritage study for the Municipality of Kincardine.  The 
scope of work was to focus on the terrestrial natural heritage3 within the Municipality of 
Kincardine4 (as shown in Figure 1) and develop a defensible methodology for identifying 
Natural Heritage System (NHS) features in the Municipality.  The study was also to broadly 
characterize the natural heritage of the County of Bruce (Figure 1) and provide general 
recommendations regarding an approach for identifying significant terrestrial natural heritage in 
the County.  
 
The study Terms of Reference (dated December 17, 2007) emphasized the need for: 

• more intensive study and detailed assessment in the identified Schedule C Lakeshore 
Area (see Figure 3); 

• identification of a Natural Heritage System composed of significant terrestrial features 
(including forested wetlands) and linkages; 

• use of the recently completed Oxford Natural Heritage Study (UTRCA 2006) as the 
starting point for an appropriate approach and methodology; 

• use of existing background and desktop resources to the greatest extent possible, with 
scoped field assessments to be conducted in the Schedule C Lakeshore Area.  

 
Notably, the Schedule C Lakeshore Area represents only about half of the Municipality’s actual 
lakeshore area which extends from the Geographic Town of Kincardine to MacGregor Point and 
corresponds to the areas west of the Algonquin Shoreline Bluff (which is discussed in Section 
2.3.2).  For the purposes of this report the broader area will be referred to as the “lakeshore area” 
and the focussed study area will be referred to specifically as the “Schedule C Lakeshore Area”. 
 
In response to these requirements, the study deliverables have included the following: 

• an overview of existing natural heritage in the County of Bruce and the Municipality of 
Kincardine (including the lakeshore area) (Section 2, Volume 1); 

• a description of the approach and methodology used for this study, the process whereby 
the methodology was developed, and scientific rationale behind the recommended 
methodology (Section 3, Volume 1); 

• the results of the application of the recommended methodology, including preliminary 
mapping based on a synthesis of the available information (Section 4, Volume 1);  

• a summary of the input received at the Stakeholder Forum (Section 5, Volume 1); and 
• a discussion of policy options, with recommendations, as well as draft Environmental 

Impact Study (EIS) and Tree Preservation Guidelines (Volume 2). 

                                                 
 
3 “Terrestrial” natural heritage in this study includes woodlands, wetlands and other open natural and successional 
communities such as dunes, bluffs and thickets. Hazard lands associated with watercourses are also included for 
consideration but watercourses and fish habitat are not specifically evaluated as part of this study.  
 
4 The recently amalgamated Municipality of Kincardine includes the Town of Kincardine, the Township of 
Kincardine and the Township of Bruce / Tiverton. 
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To simplify review and discussion, the report deliverables have been divided into two separate 
but related reports: 

• Volume 1: Existing Conditions, Scientific Methodology & Preliminary Natural Heritage 
System (NHS) 

• Volume 2: Policy & Implementation Discussion Paper 
 
1.1 Study Goals 
The specific goals of the natural heritage study, adopted from the original Terms of Reference 
(dated December 13, 2007) were to: 

1. Develop, with input from a Science Committee of technical experts, scientifically 
defensible criteria for the identification of a terrestrial Natural Heritage System (NHS) in 
the Municipality of Kincardine. 

2. Develop a model (through the use of GIS mapping and analysis) that identifies an NHS 
based on these criteria. 

3. Synthesize natural heritage information and present it at a scale that allows for review of 
proposed EIS guidelines in the context of an NHS for the Municipality of Kincardine. 

4. Engage a representative cross-section of local stakeholders in a Stakeholder’s Forum to 
discuss the role of an NHS in the Municipality. 

5. Recommend criteria or policy direction for identification of “no development” and 
“potential development” areas within the Municipality of Kincardine, and specifically the 
Schedule C Lakeshore Area. 

6. Develop site-specific Environmental Impact Study (EIS) guidelines as well as Tree 
Retention Plan Guidelines. 

7. Provide recommendations for the development of scientifically defensible natural 
heritage Official Plan policies for the Municipality of Kincardine and/or the County of 
Bruce. 

 
As part of this study, the consulting team also reported to and obtained direction from the Study 
Steering Committee5 at key points in the study process.. 
 
1.2 Study Rationale: Policy & Planning Context and Legislation 
One of the primary reasons for municipalities in Ontario to pursue natural heritage studies is to 
identify Natural Heritage Systems (NHS) which provide long term preservation of native 
biodiverstiy through appropriate natural heritage policy development.  The Municipality of 
Kincardine, like all municipalities in Ontario, is required to develop and implement policies that 
are consistent with the Provincial Policy Statement (2005).   
The Municipality is also subject to both the County of Bruce’s Official Plan6 which applies to 
most of the rural, agricultural and hamlet portions of the Municipality, and the Municipality of 
                                                 
 
5 The Study Steering Committee consisted of Laura Haight, Deputy Mayor of the Municipality of Kincardine, 
Michelle Barr, Building Officer for the Municipality of Kincardine, Bruce Stickney, County Planner for the 
Municipality of Kincardine, Gary Senior, Senior Manager for the Saugeen Valley Conservation Authority, and 
David Smith, Senior Planner for the County of Bruce and Manager for this study. 
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Kincardine’s own Official Plan7 which covers the major urban and population centers including 
the Schedule C Lakeshore area. The natural heritage components of these policies are 
summarized in this section and provide some context for the recommendations in this report.  
 
The Provincial Policy Statement (2005), Section 2.1 (Natural Heritage) states (in parts relevant 
to the Municipality of Kincardine area) that: 
 

2.1.1  Natural features and areas shall be protected for the long term.  
 
2.1.2  The diversity and connectivity of natural features in an area, and the long-term 
ecological function and biodiversity of natural heritage systems, should be maintained, 
restored or, where possible, improved, recognizing linkages between and among natural 
heritage features and areas, surface water features and ground water features.  
 
2.1.3  Development and site alteration shall not be permitted in:  

• significant habitat of endangered species and threatened species;  
• significant wetlands in Ecoregions 5E, 6E and 7E; and  
• significant coastal wetlands.  

 
2.1.4  Development and site alteration shall not be permitted in:  

• significant woodlands south and east of the Canadian Shield ;  
• significant valleylands south and east of the Canadian Shield;  
• significant wildlife habitat; and  
• significant areas of natural and scientific interest  

unless it has been demonstrated that there will be no negative impacts on the natural 
features or their ecological functions. 
 
2.1.5  Development and site alteration shall not be permitted in fish habitat except in 
accordance with provincial and federal requirements. 
 
2.1.6  Development and site alteration shall not be permitted on adjacent lands to the 
natural heritage features and areas identified in policies 2.1.3, 2.1.4, and 2.1.5 unless the 
ecological function of the adjacent lands has been evaluated and it has been 
demonstrated that there will be no negative impacts on the natural features or on their 
ecological functions. 
 

                                                                                                                                                             
 
6 The County of Bruce Official Plan was adopted May 20, 1997 and approved by the OMB Nov. 16, 1999. 
 
7 The Municipality of Kincardine Offficial Plan was adopted by Council June 7, 2006 and approved by the County 
Sept. 2007 but is currently under appeal at the Ontario Municipal Board (OMB) (Meridian Planning Consultants Inc. 
2006). 
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Mitigative measures and/or alternative development approaches may be required in 
order to protect, improve or restore sensitive surface water features, sensitive ground 
water features and their hydrologic functions. 
 
2.1.7  Nothing in policy 2.1 is intended to limit the ability of existing agricultural uses to 
continue. 
 

Provincial Policy, along with supporting documents and guidelines (such as the Natural Heritage 
Reference Manual, OMNR 1999 and the Significant Wildlife Habitat Guidelines, OMNR 2000) 
provide sound guidance on the need to protect (and where required, restore) both significant 
natural heritage features themselves, as well as functional connections between them.  This study 
is a preliminary attempt to identify both these features and the linkages between them to the 
greatest extent possible with the information available supplemented with the scoped 
assessments conducted as part of this study. 
 
The County of Bruce’s Official Plan includes general environmental policies as well as 
numerous special policy areas, particularly along the lakeshore and around inland lakes.  It also 
includes specific policy for the Niagara Escarpment Plan areas that cover a significant proportion 
of the northern portion of the County.  The general environmental policies (Section 4) recognize 
the need to identify and protect the County’s unique natural heritage in a manner consistent with 
Provincial Policy. Specific objectives relevant to terrestrial natural heritage protection include 
(from Section 4.3.1, County of Bruce O.P.): 

• recognize the role of forests and wetlands in ground and surface water rehabilitation; 
• protect identified significant woodlands; 
• protect natural areas along shorelines and rivers; 
• identify, protect and enhance all Provincially Significant Wetlands and Areas of Natural 

and Scientific Interest (ANSIs); 
• identify and preserve areas of environmental or ecological significance; 
• encourage the preservation of locally significant Environmentally Significant Areas 

(ESAs); and, 
• protect the habitat of endangered and threatened species. 

The County of Bruce’s Official Plan also recognizes that other features (i.e., significant ravines, 
valley, river and stream corridors, significant woodlands, significant portions of threatened and 
endangered species habitat and significant wildlife habitat) have not been specifically identified 
and that more detailed mapping of these natural features is required. In the interim, hazard lands, 
ANSIs and significant wetlands are identified as the primary natural environmental constraint 
areas. 
 
The Municipality of Kincardine’s Official Plan identifies preservation and enhancement of the 
quality of the natural environment as a primary goal (Section C2.1.1) and reiterates Section 2.1.2 
of the Provincial Policy Statement cited above (Section C2.2.3).  As in the County of Bruce, the 
Official Plan recognizes the absence of natural feature identification and mapping beyond Areas 
of Natural and Scientific Interest (ANSIs) and wetlands, and the need for additional studies to 
identify additional features (Section C2.2.4).  
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The Natural Environment section of the Municipality of Kincardine’s Official Plan (Section D7) 
specifically recognizes the main natural environment lands as follows: 

• the Penetangore River, its tributaries and their adjacent valley slopes; 
• other watercourses that flow to Lake Huron; 
• the Lake Huron shoreline; 
• the ancient bluffs; and 
• other natural heritage features. 

Associated hazard lands identified include “floodplain, wetlands, organic or unstable soils, 
poorly drained soils and low-lying areas, steep and unstable slopes, and flooding, erosion and 
dynamic beach hazards associated with Lake Huron”. 
 
The Municipality of Kincardine’s Official Plan further identifies the Penetangore River Valleys 
and Lake Huron Shoreline as lands to be “developed as major Open Space area, both for natural 
environment protection, public use and open space linking Residential and Commercial Areas” 
(clause D7.2.4) and espouses the principle that development and site alteration shall generally 
not be permitted in identified natural heritage features which include valley lands, significant 
woodlands, wildlife habitat and fish habitat, provincially, locally and regionally significant 
wetlands, ANSIs and cold water streams. 
 
General policies currently state that development not be permitted within natural heritage 
features, and that development in adjacent lands will be subject to an Environmental Impact 
Study (EIS) (Section C2.3).  Adjacent lands are currently defined as within 120 m of a 
significant woodland (Section C2.3.2) and 50 m of a significant wildlife feature (Section D7.5).  
 
Both the County of Bruce and Municipality of Kincardine provide some direction for completion 
of an Environmental Impact Study (EIS).  Existing and additional more specific recommended 
requirements for an EIS are provided in Section 9.6. 
 
In addition to the applicable policies, there is also legislation protecting Species at Risk (SAR) at 
both the provincial and federal levels that needs to be considered.  Specifically, species 
designated as Endangered or Threatened in Canada are protected under Canada’s Species at Risk 
Act (SARA) which was passed in December of 2002.  Notably, the full provisions of SARA only 
apply to Federal lands, although some provisions, including the protection of the residence of a 
species are subject to private lands as well.  
 
At the provincial level, Ontario’s original Endangered Species Act was (first proclaimed in 1971) 
was recently replaced by Bill 184, the Endangered Species Act (which came into force on June 
30, 2008). The new Endangered Species Act (2007) covers species identified in the Species at 
Risk in Ontario (SARO) listed as Endangered, Threatened or Special Concern.  Notably, the 
provisions of the Provincial Policy Statement (cited above) protect habitat of provincially 
Endangered or Threatened species from development without exception, while habitat of Special 
Concern species may be developed subject to an EIS. 
 
Both the Federal and Provincial governments are currently developing procedures and guidelines 
for the identification of the habitat of endangered and threatened species which will assist 
municipalities in addressing policy requirements under the Planning Act.    



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

Kincardine Natural Heritage Study – Volume 1 – January 2009 page 9 

 
1.3 The Importance of Natural Heritage Systems 
Municipalities in southern Ontario, and elsewhere, are increasingly recognizing that 
identification of defensible Natural Heritage Systems is a critical component of good planning 
not only because it is mandated by provincial policy, but also because it is a cornerstone of 
sustainable and healthy community development, as well as an investment in the maintenance of 
the green infrastructure that provides valuable ecosystem services8.  
 
Over the past few decades there has been a growing recognition of the need to move away from 
exclusively ‘features-based’ planning and towards more ‘functions-based’ natural heritage 
planning (e.g., Wiens 1995; Haila 2002; Lee et al. 2002).  This approach to natural heritage 
planning recognizes that ecosystems are very complex and that identification of discrete features 
(such as wetlands or woodlands) does not necessarily capture the full range of habitat 
requirements for the flora and fauna in a given area.  However, when combined with other 
associated lands, these readily identifiable features provide a more complete range of habitat 
requirements for a broader diversity for species, thereby contributing to local and regional 
ecosystem resilience and biodiversity conservation (McIntyre and Hobbs 1999; Barnes 2000; 
Oehler 2003; Fischer and Lindemayer 2004).   
 
In the Municipality of Kincardine, designated areas like ANSIs and PSWs are already identified 
and protected as environmental constraint areas and recognized as some of the most valued 
natural features in the landscape.  However, there are a variety of other ecological features and 
functions in the landscape that support the Municipality’s current biodiversity.  The main intent 
of a Natural Heritage System (NHS) is to try and identify the full range of ecological features 
and functions that contribute significantly to supporting to the Municipality’s provincial, regional 
and local biodiversity.  
 
The real challenge is to distinguish those areas which are contributing “significantly” from those 
that are not given how complex ecosystems are, and how poorly studied they are in agricultural 
and urbanizing landscapes.  One tool used to do this in a transparent and consistent manner is the 
use of criteria that are based in the current principles of conservation biology and landscape 
ecology to identify areas that contribute significantly to natural heritage features and functions 
within a landscape, as well as linkages between them.  
 
The basic premise behind having a well-connected natural heritage system is that in the context 
of a fragmented landscape, connectivity allows for movement of fauna and flora between what 
would otherwise be isolated habitat patches.  Scientific research, and practice, continues to 
demonstrate that maintaining functional aquatic and terrestrial linkages among fragmented 
natural habitats ensures greater sustainability than having a number of isolated natural areas (e.g., 
Forman 1995a,b; Harrison and Fahrig 1995; Fleury and Brown 1997; Beier and Noss 1998; 

                                                 
 
8 Green infrastructure is the network of multi-functional open spaces within and surrounding built-up areas including 
parks, gardens, woodlands, green corridors, waterways, street trees and open countryside (Benedict and McMahon 
2002). Ecosystem services refers to the services provided by these natural resources such as carbon sequestration, air 
quality maintenance, water quality and quantity protection, pollination value, and physical and mental health value 
(Wilson 2008). 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

Kincardine Natural Heritage Study – Volume 1 – January 2009 page 10 

Fahrig 2002).  While there is some research demonstrating the potential negative impacts of 
connecting habitat patches with linkages or corridors (e.g., increased immigration rates may 
reduce genetic variation among certain populations, facilitate the spread of invasive species to 
less disturbed habitats, facilitate the spread of disease among core habitats, or increase exposure 
to predators), and there is much research yet to be done (Goodwin 2003), the bulk of the existing 
evidence shows that, in a fragmented landscape, the benefits of connectivity far outweigh the 
potential risks (Naiman et al. 1993; Beier and Noss 1998; Soulé and Terborgh 1999; Barnes 
2000; Kirchner et al. 2003; Environment Canada 2004). 
 
In addition to their ecological value, natural heritage systems are now also being recognized for 
the ecosystem services they provide (e.g., Benedict and McMahon 2002; Wilson 2008).  These 
services range from water quality protection, stormwater management and air pollution control 
to recreational value.  From a municipal perspective, green infrastructure provides some services 
which, if eliminated, the municipality would have to replace at additional substantial cost, either 
directly or indirectly.  For example, it is estimated that each year Ontario’s Greenbelt removes 
approximately 60 kg of pollutants per hectare at a value of approximately $69 million per year.  
As another example, reduction of riparian vegetation has been shown to result in degradation of 
water quality, which has direct repercussions for municipalities.  In the case of municipalities 
like Kincardine, the natural heritage also provides the setting for the local tourism industry which 
is an important contributor to the local economy.  Once the natural heritage systems that provide 
these services are degraded or removed, it is difficult and costly to replace them.  It is much more 
effective to plan and develop carefully from the outset. 
 
1.4 Study Limitations  
Although this study has been based on the best available information, there are a number of key 
natural heritage information data gaps (particularly lack of knowledge of significant species 
locations and lack of vegetation mapping) that limit the ability to apply the recommended criteria 
(as described in Section 4.0), and consequently limit the accuracy of the mapping developed.  
Therefore, the maps developed for this study are useful for providing a landscape scale context 
and generally identify areas of natural heritage significance but should be considered preliminary 
and in need of refinement and updating as more comprehensive data becomes available.  
Although some field data and more detailed analysis was collected specifically in Kincardine’s 
Schedule C Lakeshore Area, allowing for more accurate criteria application in this location, site-
specific verification of ecological features and functions still needs to be conducted in this area if 
and where development is proposed. 
 
This study is intended to support development of natural heritage policy, but is a technical 
document rather than a policy document.  Environmental policies should consider all the 
information in this report (Volume 1) and carefully weight the options and recommendations 
provided in Volume 2, but be developed in conjunction with other studies and information (e.g., 
local growth forecasts and economic opportunities, anticipated servicing requirements, 
transportation and trails needs assessments, identification of cultural and built heritage, and a 
study of agricultural and other mineral resources), and with additional consultation with key 
stakeholders and the broader community. 
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2.0 OVERVIEW OF NATURAL HERITAGE 
 
2.1 Information Sources 
The following section synthesizes all the available natural heritage information for (a) the 
County of Bruce and (b) the Municipality of Kincardine.  Natural heritage information for the 
County of Bruce is relatively general, having been drawn exclusively from a variety of desktop 
resources (e.g., environmental reports, technical studies, digital layers provided by the various 
agencies).  Information for the Municipality of Kincardine has been drawn from these same 
sources and supplemented with more detailed information from various agencies (the Natural 
Heritage Information Centre (NHIC) Ontario Ministry of Natural Resources (OMNR), Saugeen 
Valley Conservation Authority (SVCA), as well as scoped field studies undertaken as part of this 
study (as described in Section 2.3.1) and data obtained from the Ontario Breeding Bird Atlas, the 
Ontario Herpetofaunal Atlas and the Ontario Mammal Atlas. 
 
Background information included review of mapping information, provided by the Municipality 
and derived from Ontario Base Map, OMNR NRVIS information, and Conservation Authority 
mapping of hazard areas that formed the basis for their Regulation of Development, Interference 
with Wetlands and Alterations to Shorelines and Watercourses.  Additional information on 
physical features (primarily surficial geology) was obtained from surficial geology mapping on 
Ontario Geological Survey (Sharpe and Edwards 1979, OGS 2003, Cowan and Pinch 1986).  
Environmental Impact Study (EIS) reports that included information on natural heritage 
resources within the area of the Municipality were provided by the Saugeen Conservation 
Authority, and information available in these documents was scrutinized and wherever 
appropriate, mapped.  Information on the Bruce Nuclear Power Development Site was obtained 
from online sources and from earlier EA reports (Golder and Associates 2005).  Information on 
wildlife was obtained from the Ontario Breeding Bird Atlas raw data (Bird Studies Canada et al. 
2008), the Ontario Herpetofaunal Summary (Oldham and Weller 2000) and the Ontario Mammal 
Atlas (Dobbyn 1994).  Information on significant species and plant communities was obtained 
from the Natural Heritage Information Centre (NHIC 2008) and the OMNR Midland District 
Office (Jackson 2008, pers. comm.).  Fisheries information was obtained from the Saugeen 
Conservation Authority (Senior 2008, pers. com), as well as Golder and Associates (2005). 
 
2.2 The County of Bruce  
2.2.1 Bedrock and Landform 
The surficial geology, and to some extent the bedrock geology, affect natural features because 
they may have a chemical composition that affects vegetation, they may produce topographic 
features that may affect vegetation patterns, and they influence the formation of soils through 
differences in erodibility and other characteristics.  Bruce County has a bedrock foundation of 
Precambrian rocks formed approximately 1,000 million years ago, composed of sedimentary, 
igneous and metamorphic rocks (Hilts and Parker 1980).  The overlying sedimentary formations 
were laid down during three periods of the Paleozoic era: the Ordovician, the Silurian and the 
Devonian periods.  During this time, the entire area was covered by a shallow sea (Hilts and 
Parker 1980).  Bedrock-dominated terrain occupies almost the entire northern Bruce Peninsula: 
the Niagara Escarpment.  The northern part of Bruce County is bedrock-dominated mainly by the 
Amabel and Guelph Formation, with the Guelph Formation more prevalent in the western part of 
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the peninsula and the Amabel on the eastern part of the peninsula.  A discontinuous thin drift 
cover (mainly till, sand or organic materials) is found overlying the bedrock.  There is 
considerable talus on or below escarpment slopes.  The only other significant surficial deposits 
on the northern Bruce Peninsula are patches of Bruce Till, stony, sandy silt to silt till, and 
occasional glaciofluvial outwash deposits, with larger units occurring on the southeast side of the 
Bruce Peninsula.   
 
Whereas exposed limestone bedrock is one of the primary determinants of the vegetation in 
northern Bruce County, there are only a few bedrock outcrops in southern Bruce County due to 
the depth of the overlying glacial drift.  Within southern Bruce County, exposed bedrock 
outcrops occur along Formosa Creek near Formosa, along the Huron shoreline from MacRae 
Point to Macpherson Point, and in the valley of the Saugeen River (Hilts and Parker 1980).  The 
only bedrock outcrops that occur within the Municipality of Kincardine (shown on Figure 1): 
consist of limestone flats along the shoreline at Douglas Point and at Inverhuron 
 
Drift thickness increases considerably in the southern and eastern parts of the County of Bruce, 
including the Municipality of Kincardine (Kelly and Carter 1993).  Considerable depths of till 
and glaciolacustrine deposits overlie the bedrock (OGS 2003).  Surficial deposits are shallowest 
at Douglas Point north to McRae Point, the only area of southern Bruce County where there are 
significant bedrock exposures.  Thickness of surficial deposits increases to the east, with deposits 
of 5 m just above the Algonquin Bluff, increasing to 10-50 m throughout the majority of the 
Municipality of Kincardine, but with some areas of the eastern municipality with drift 
thicknesses up to 200 m. 
 
2.2.2 Climate 
Studies within the Penetangore River watershed provide information on aspects of the climate, 
landform and vegetation within the County of Bruce and the Municipality of Kincardine 
(Mansell et al. 2004).  The climate within most of the Bruce Peninsula, including the 
Municipality of Kincardine, is primarily dictated by its proximity to Lake Huron.  It is generally 
warmer and wetter along the Lake Huron shore than inland.  The County of Bruce overlaps two 
climatic zones: 3000 growing degree-days characterise most of the northern and eastern parts of 
Bruce County, as far south as Southampton and also including the eastern part of the 
Municipality of Kincardine, and a warmer climatic zone of 3200 degree-days occurs to the south, 
encompassing the western portion of the Municipality of Kincardine (Mansell et al. 2004).  Lake 
Huron also affects precipitation within the Municipality.  The mean annual precipitation is 787 to 
914 mm, with heaviest depositions within 20-25 km of the Lake Huron shoreline.  Snowfall 
varies between 243 and 284 cm.   
 
Mansell et al. (2004) note that climate change over the next 100 years is predicted to affect the 
local conditions: 3 to 6 C increase in average temperatures with particular impact on winter 
temperatures, annual precipitation decreases of 4%, with major shifts in seasonal distribution 
(30% increase in spring and fall, 30% decrease in summer and winter) as well as reduced water 
storage.  This type of change would affect natural heritage features. 
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2.2.3 Ecodistricts and Soils 
The County of Bruce is divided into four Ecodistricts within Ecoregion 6, as shown in Table 1.  
Ecoregions encompass land within which the response of the features to the landform follows a 
consistent pattern (Hills 1959).  Ecodistricts are finer divisions of Ecoregions and are largely 
based on landform, surficial geology and soil patterns.  Vegetation patterns for different 
Ecodistricts vary between individual sites according to the microclimate, as well as disturbance 
history.   
 
Within Ecoregion 6, vegetation is described as a gently rolling to rolling terrain with ice-laid 
materials deeply covering the bedrock over 80% of the area (Hanna 1984).  Local plains of 
lacustrine deposits with little relief, and limestone plains shallowly overlain by drift are restricted 
to several locations (notably the Bruce Peninsula).  Vegetation patterns include sugar maple-
beech-hemlock, sugar maple-oak-ash and oak ash on normal mesic (intermediate moisture), 
normal dry and hot dry sites, with hemlock, yellow birch, spruce and cedar on wet sites (Hanna 
1984, Lindsay 1984).  A more detailed summary of vegetation and landform associations within 
each Ecodistrict is provided in Table 1. 
 
The difference in natural cover between the northern and southern parts of the Bruce Peninsula is 
primarily related to the difference in the soils.  Most of the southern and eastern part of the 
County was farmed, because the thicker overburden on the southern part of the County was 
much more conducive to farming than the shallow soils in the northern part of the County.  
However, the soils in the northern and northeastern parts of the County of Bruce are well-drained 
whereas drainage of soils in most of the Municipality of Kincardine is imperfect.  The finer soils 
in much of the Municipality of Kincardine retain water, delay optimum soil temperature, restrict 
growing season and limit some forms of agricultural production (Mansell et al. 2004).  This 
influenced the type of vegetation that could grow in the area in the past, and later became one of 
the main challenges to farming in the area.  For example, at the time of settlement, the 
Penetangore basin (occupying the southern portion of the Municipality of Kincardine) was 
almost completely forested, with approximately 13% of the forest being wetland (Mansell et al. 
2004).  Considerable tile drainage was employed to drain the area to convert it to farmland, as 
wetlands were considered wasted land at the time of settlement (Mansell et al. 2004).  Sixty-
seven percent of the Penetangore basin is artificially drained (Mansell et al. 2004), and this likely 
represents the situation within most of the Municipality of Kincardine above the Algonquin 
Bluff.  As a result, there was a loss of 63% of wetland area in Bruce and Huron County between 
1800 and 1967, and a further 1% by 1984 (Mansell et al. 2004).  There is very little wetland 
cover remaining in the Municipality of Kincardine (OMNR 2008, Senior 2008, pers. comm.). 
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Table 1.  Ecodistricts within the County of Bruce (information from Henson and Brodribb 2006).  Targeted refers to species and 
communities of conservation concern within the region (includes Species at Risk, disjuncts in the Great Lakes Ecosystem, endemic 
species and high-quality vegetation communities important for conservation).  Ecodistricts are mapped in Figure 1. 

Ecodistrict 
Number Name 

Approximate 
Percent Natural 

Cover 

Predominant Vegetation 
Types Predominant Landform 

Number of 
Targeted 
Species and 
Vegetation 
Communities

Southern Bruce County (Including Kincardine) 

6E-2 Kincardine 24% 

Sand plain deciduous forest 
complexes (26%), sand plain 
mixed forest complexes (17%), 
till plain deciduous forest 
complexes (15%), 
swamp(16%) 

Sand plains, bevelled till plains 38 

6E-5 Mount Forest 27% 

Swamp (27%), till plain 
deciduous forest complex 
(23%), till moraine deciduous 
forest complex (13%) 

Drumlinized limestone plain, 
drumlinized till plain, till plain, 
small areas of sand plain and 
limestone plain 

22 

Northern and Northeastern Bruce County (Outside Kincardine) 

6E-4 (not found 
in Kincardine) Meaford 52% Limestone plain forest complex 

(50%)  

Limestone and shale bedrock 
associated with the Niagara 
Escarpment, clay plains, till 
moraines associated with 
Escarpment slopes  

58 

6E-14 (not found 
in Kincardine) Tobermory 91% 

Limestone plain coniferous 
forest (41%), mixed forest 
(29%), deciduous forest (7%); 
swamp (9%), marsh (4%)  

Limestone plain 61 
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2.2.4 Forest 
The County of Bruce encompasses some of the largest forested areas south of the Canadian 
Shield.  As shown in Figure 1, the County is approximately 37% forested (Golder and Associates 
2005).  Much of this forest occupies the northern part of the County (the Bruce Peninsula), but 
there are substantial forested areas in the southern part of the County as well, notably the 
landscape below the Algonquin Bluff.  Forests cover a large part of the Bruce Peninsula, and the 
forest pattern is irregular, indicating that the borders of forests are primarily shaped by the 
terrain.  In the southern part of the County forest cover is reduced and the remaining forest 
patches have more geometric shapes, reflecting the fact that they are remnants of large 
contiguous forests shaped by the surrounding farming and settlement patterns.  In the southern 
part of the County many of the forests are situated along watercourses.     
 
2.2.5 Significant Species and Plant Communities 
The Bruce Peninsula is an area of particular significance for vegetation and wildlife.  Twelve 
Areas of Natural and Scientific Interest (ANSIs) are identified along both coasts of the Peninsula 
that provide habitat for some of the highest concentrations of significant species and plant 
communities in southern Ontario.  Diversity of herpetofauna in the County is among the highest 
in Canada, which is thought to be related to the fissured nature of the bedrock and the prevalence 
of wetland and forest cover.  The extensive forests of the Bruce Peninsula support a fauna 
reminiscent of the pre-settlement fauna that has disappeared throughout much of southern 
Ontario, with many area-sensitive mammal species, including disjunct populations of black bear 
and bobcat (Dobbyn 1994) as well as many area-sensitive forest bird species (Cadman et al. 
2007).   
 
2.2.5.1 Coastal Wetlands 
Coastal wetlands are acknowledged to be of particular significance in the PPS and in the OMNR 
Wetland Evaluation System, as they tend to provide multiple functions and support a high 
proportion of significant species.  In Bruce County, open wetlands are found primarily in coastal 
areas, while swamps are the primary wetland community in inland areas.  Wetlands along the 
Lake Huron coast of Bruce County are complex and diverse, supporting many significant 
vegetation communities and significant species of flora and fauna.  However the concentration of 
wetlands is greatest along the western shore of the Bruce Peninsula (Environment Canada and 
OMNR 2003).  The shoreline of Lake Huron south of the Bruce Peninsula is highly exposed, and 
wetlands tend to be found only in protected embayments between Point Clarke and Port Elgin 
(Environment Canada and OMNR 2003).  From Point Clark to the base of the Bruce Peninsula 
the shoreline is mostly exposed, but 5 wetlands totalling approximately 913 ha, all but one of 
which are within the Municipality of Kincardine, are found in sheltered bays (an additional 
coastal wetland is located within MacGregor Point Provincial Park, which is mainly within the 
Town of Saugeen Shores, extending to the northern part of the Municipality of Kincardine).  
They are primarily palustrine swamp and fen wetland complexes extending back from the shore.  
In contrast, the western shore of the Bruce Peninsula and southern shore of Manitoulin Island 
have exposed irregular shorelines, with wide and shallow, boulder-strewn, limestone bedrock 
shelves, and many small islands, reefs, and sheltered bays. The irregular coast and islands 
provide many sheltered, low energy and bay environments where wetlands can develop 
(Environment Canada and OMNR 2003).  Thirteen wetlands have been evaluated on the western 
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side of the Bruce Peninsula, primarily large wetland complexes with swamp, marsh and fen 
components, totalling approximately 1,765 ha (Environment Canada and OMNR 2003). 
 
The southern portion of the County of Bruce also includes large beach and dune shoreline areas.  
The Lake Huron shoreline is particularly regarded as a reservoir of biodiversity, sustaining 
significant plant communities of dunes and beaches, and significant function as a stopover area 
for migratory birds. 
 
2.3 The Municipality of Kincardine 
As will be described in more detail in this section, the Municipality of Kincardine, though 
largely an agricultural landscape, contains a range of natural heritage features and provides 
habitat for a relatively high diversity of wildlife. Natural areas currently designated in the 
Municipality include several Areas of Natural and Scientific Interest (ANSIs) and provincially 
significant and locally significant wetlands. The Municipality also contains a Provincial Park, 
two International Biological Program (IBP) sites, several Environmentally Significant Areas 
(ESAs) along the lakeshore (as well as one inland) and substantial natural areas associated with 
the Bruce Nuclear Power Development Site. 
 
The Schedule C Lakeshore Study Area (as shown in Figure 3) is entirely within the Kincardine 
Ecodistrict.  It includes the Algonquin Bluff and shoreline.  It is much less intensively farmed 
than the Municipality within the Mount Forest Ecodistrict, with very little area dominated by 
grasslands and agricultural fields.  Generally, the lakeshore area is in a later stage of succession 
than other parts of the Municipality.  Areas of abandoned farmland and pasture comprise 
successional habitat.  As a contrast to the forests in other parts of Kincardine above the 
Algonquin Bluff, vegetation within the Schedule C Lakeshore Study Area largely consists of 
coniferous and mixed forest, dominated by fast-growing pioneer species such as eastern white 
cedar, trembling aspen, green ash and balsam poplar. 
 
2.3.1 Scoped Field Surveys 
In addition to the review of available background sources (described in Section 2.1), as part of 
this study scoped field surveys were undertaken in the Municipality of Kincardine to supplement 
existing background information.  Broader level surveys were undertaken across the 
Municipality (i.e., roadside surveys of forested areas) and more detailed surveys were undertaken 
in the Schedule C Lakeshore Study Area, as shown in Figures 4a to 4d.  As described in the 
study Terms of Reference, the emphasis on the Schedule C Lakeshore Study Area is related to 
the fact that this is where the greatest development pressures exist at present. Notably, the 
Municipality’s inland area has less development pressure due to the agricultural policies in the 
County of Bruce’s Official Plan, which generally prohibit or restrict residential development in 
those areas.   
 
Reconnaissance surveys (from roads) were conducted throughout the Municipality of Kincardine 
on 24 April and May 8, 2008.  Additional reconnaissance surveys within the Schedule C 
Lakeshore Study Area consisted of amphibian surveys in early spring (May 6, 2008), as well as 
Ecological Land Classification on November 7, 2008.  The results of these surveys have been 
incorporated into the data summaries and mapping provided in this report.   
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2.3.2 Landform 
The process of glaciation and deglaciation by the Wisconsin ice sheet created the present 
configuration of moraines, drumlins, abandoned spillways and shorelines in southern County of 
Bruce.  Figure 2 illustrates the landforms of the Municipality of Kincardine, consisting mainly of 
glaciolacustrine deposits and till in the northern part of the municipality, and till in the southern 
part of the municipality, punctuated by remnant bluff and shoreline features left by three (and 
possibly more) distinct glacial lakes (OMNR-OGS 1979, Cowan and Pinch 1986).  Two 
physiographic regions occupy the Municipality of Kincardine.  The Huron fringe consists of 
scoured limestone and dolomite paralleling the shoreline, including beaches and sand dunes 
intermixed with wet areas, encompassing the land west of the Algonquin Bluff.  The Huron 
Slope encompasses the land above the Bluff, consisting of an undrumlinized clay plain modified 
by a narrow band of sand (Hilts and Parker 1980).  
 
The Banks and Wyoming Moraines represent the Port Huron advances, comprising fine-textured 
St. Joseph Till which covers most of the study area.  The St. Joseph Till extends over much of 
the surface from Lake Huron to the Wyoming Moraine and represents the Port Huron readvance 
13,000 years ago.  The St. Joseph Till consists of clayey silt till with low stone content.  Small 
patches of glaciolacustrine sand and clay deposits are scattered throughout the southern part of 
the study area, and glaciolacustrine deposits (silt and clay with minor sand and gravel) overlie a 
large portion of the northern part of the Municipality. 
 
A series of ice-margin lakes existed during the retreat from the Banks and Wyoming Moraines: 
the earliest well-recorded one being Lake Warren.  The deposits associated with this shoreline 
consist of sand with some well-sorted gravel.  The thickness of the deposit is less than 2 m.  Just 
west of the Lake Warren shoreline, small deposits may be remnants of other post-glacial lakes 
Grassmere or Lundy. 
 
The most significant shoreline features are the remnants of the Algonquin and Nipissing Bluffs, 
parallel to the Lake Huron shoreline and extending from Point Clark to Port Elgin.  The Lake 
Algonquin beach comprises an erosional bluff south and north of the geographic Town of 
Kincardine and a barrier bar at the Geographic Town of Kincardine itself, which is at about 203 
m in elevation (Cowan and Pinch 1986). The Lake Nipissing Beach is primarily an erosional 
bluff fronted by thin beach gravel and sand.  The terrace below is characterized by boulder 
pavement modified by numerous gravel ridges and sand dunes.  Lake Algonquin beaches are 
characterized by a thick sequence of well-sorted, stratified beach-face pebbly gravel, especially 
in the Port Elgin area.  Near Port Elgin (just north of the Municipality of Kincardine), this spit 
feature extends across the Saugeen River depositing gravels up to 10 m thick.  Lake Nipissing 
gravels are generally coarser and show poor stratification and sorting since glacial till was the 
origin of much of its sediment and are up to 5 m thick (Cowan and Pinch 1986, Sharpe and 
Edwards 1979). 
 
2.3.3 Groundwater Recharge Areas 
Areas with a high potential for groundwater recharge have been identified for the Penetangore 
watershed within the Municipality of Kincardine, generally associated with glaciofluvial 
materials, coarse open till, and outwash deposits underneath surface soils (Mansell et al. 2004).  
Within the Penetangore basin this includes the Lake Warren shoreline and the area below the 
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Algonquin Bluff.  Areas of the Municipality of highest intrinsic susceptibility to groundwater 
contamination, as well as wellhead protection areas, are mapped in Figure 2.  Areas of high 
groundwater susceptibility occur mainly along the shoreline, with small patches inland.  Almost 
the entire area of the Municipality above the Algonquin Bluff is considered to have low intrinsic 
susceptibility (Source Water Protection 2008).  The intrinsic susceptibility Index is a measure of 
the susceptibility of the groundwater to being polluted by surface water via movement through 
the overburden.  It can be thought of as how easily/quickly water can move through the thickness 
of the overburden.  Sand and gravel generally provide a greater opportunity for water to move 
through them than do silts and clays (Source Water Protection 2008). 
 
2.3.4 Vegetation Communities 
Descriptions and analyses of for all the vegetation communities in the Municipality of 
Kincardine are based on a synthesis of digital mapping provided by the OMNR and SVCA, and 
more detailed ELC mapping conducted by the consultant study team in the Schedule C 
Lakeshore Study Area in 2008 as part of this study.  The secondary sources consist of NRVIS 
mapping from the OMNR completed in 2006, wetlands mapping (provincially significant and 
locally significant) from OMNR, and vegetation mapping provided in consultants’ reports, 
wherever it was available.  Given that these sources (apart from recent consultants’ reports) are 
somewhat dated and based almost exclusively on remote sensing (as opposed to field 
verification), it is likely that these are some inaccuracies and errors in the numbers below and the 
related NHS mapping.  Therefore areal calculations and percentages (calculated using the GIS 
program Arcview) should be considered approximate and subject to refinement.  Nonetheless, 
the information synthesized for this report provides a good overview of the nature, configuration 
and extent of the Municipality’s vegetation cover which can help direct decision making with 
respect to identification and protection of a Natural Heritage System. 
 
Completing and digitizing Ecological Land Classification (ELC) mapping for the entire 
Municipality of Kincardine was outside the scope of this study.  Although it would have 
provided more detailed and accurate information, it was not considered necessary for the 
completion of preliminary municipal-wide Natural Heritage System mapping. 
 
2.3.4.1 Municipality of Kincardine 
Natural cover within the Municipality of Kincardine consists of 9081 ha (17%) forest and 761 ha 
(1.4%) wetlands.  Eighty percent of the Municipality consists of croplands (wheat and corn, as 
well as many fields that were ploughed at the time of the field visit), hayfields and pastures.  
Small portions (approximately 1.6%) of the Municipality consist of residential and industrial 
development associated with the Geographic Town of Kincardine and the small villages of 
Tiverton, Inverhuron, North Bruce, Underwood, Glammis, Armow, Millarton and Bervie.  There 
are significant differences in vegetation below the Algonquin Bluff, shown in Figure 3, and 
above this feature. 
 
Above the Algonquin Bluff (as shown in Figures 2 and 3), forests are generally those that remain 
on farmland at the back of lots, occupying approximately 10% of the landscape.  They are 
relatively mature, and are largely dominated by deciduous upland and transitional species such as 
white ash, sugar maple, beech, green ash and basswood.  Little coniferous forest is apparent in 
aerial photography, and none was seen during reconnaissance surveys, though the canopy and 
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sub-canopy in three forest blocks could be classified as mixed forest as they contained at least 
25% hemlock and cedar.  Forests above the Algonquin Bluff have abrupt edges, with a well-
developed side canopy and shrub layer, due to their exposure to high levels of light and wind at 
the edges of ploughed fields.  There is little successional vegetation marking a transition from 
forest to meadow.  Wetlands occur as small patches primarily within forested areas, except for 
the Glammis Bog, a provincially significant wetland occupying 79 ha on the eastern border of 
the Municipality of Kincardine.  Wetlands occupy less than 1% of the land area above the Bluff. 
 
Extensive, managed grasslands occur throughout the Mount Forest and Kincardine Ecodistricts 
above the Algonquin Bluff, in the form of hayfields and pastures.  Vegetation within hayfields 
lacks diversity, as hayfields have been managed for growing species such as grasses and alfalfa 
to produce hay.  However, these grasslands support grassland wildlife species, as discussed in 
Section 2.3.6.  For the most part, broad tracts of cultural communities such as plantation, thicket 
and cultural woodland (mid-to late-successional areas) are not as common as forest and early 
successional vegetation above the Bluff.  Late-successional areas occur at the edges of some 
farm woodlots.  Some patches of successional communities are also noticeable along the Lake 
Warren shoreline, particularly visible just north of Highway 9 and west of Sideroad 15.  
Successional vegetation is also found along the watercourses throughout the Municipality, 
particularly where slopes are unstable.  Coniferous plantations are also planted on the slopes of 
watercourses. 
 
Wooded vegetation communities occupy 3600 ha (62%) of the ancient glacial shorelines below 
the Algonquin Bluff.  Forests are mainly second-growth, and largely consist of a diversity of 
mixed forest, coniferous swamp, mixed swamp, cultural thicket, cultural meadow and deciduous 
swamp.  The southern part of this forested area includes large areas along the shoreline that have 
been developed for cottages, so that forest and cottage development are interspersed.  Vegetation 
in the southern portion of the area below the bluff (which coincides with the Schedule C 
Lakeshore Study Area) is described in more detail in Section 2.3.4.2.   
 
Smaller, but more diverse grassland areas (abandoned farmland which is not actively managed) 
are present below the bluff, as described in Section 2.3.4.2.  Bands of mid- to late-successional 
vegetation are found along and below the Algonquin Bluff, and along riparian areas of the major 
river systems.  Mid- to late-successional vegetation is also prevalent within the BNPD site. 
 
The most significant vegetation communities within the Municipality are associated with the 
least disturbed portions of the shoreline.  Five provincially significant vegetation communities 
have been listed at Inverhuron Provincial Park, all along the Lake Huron shoreline (OMNR 
2007).  These are shown in Table 2.  Elements of these communities are shown to occur more 
widely throughout the Lake Huron shoreline in the Lake Huron Sensitivity Atlas, with patches of 
rock, cobble and sand beach occurring from Point Clark to MacGregor Point (Environment 
Canada 1994).  Significant communities likely occur more widely along the Lake Huron 
shoreline than is shown by significant species and community mapping (Figure 3).  For example, 
beachgrass (an indicator of a significant vegetation type) was noted during reconnaissance 
surveys along the shoreline within the Schedule C Lakeshore Study Area.  Significant vegetation 
communities have not been noted, but may still occur above the Algonquin Bluff, as this area has 
been much less studied.  However, as noted in Table 1, many of the target vegetation 
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communities in the Ecodistrict (those which are under-represented in protected areas) are found 
both above and below the Bluff. 
 
Table 2.  Significant vegetation communities at Inverhuron Provincial Park (from OMNR 2007). 

Vegetation Type Provincial 
Status* Dominant Vegetation (NHIC 2006) 

Shrubby Cinquefoil Calcareous 
Open Bedrock Shoreline Type S2 Cinquefoils (Potentilla), willow, grasses, asters, 

and goldenrods 

Sea Rocket Sand Open Shoreline 
Type S2S3 Devoid of vegetation 

Little Bluestem –Switchgrass-
Beachgrass Open Graminoid 
Sand Dune Type 

S2 

American Beachgrass (Ammophila 
breviligulata), Tall Wormwood (Artemisia 
caudata), Sand Reed Grass (Calmovilfa 
longifolia), Beach Pea (Lathyrus japonicus) 
and Pitcher’s Thistle (Cirsium pitcheri) 

Balsam Poplar Treed Sand Dune  
Type S1 Balsam Poplar (Populus balsamifera) and 

Willow 

Dry Bracken Fern Open Forb 
Sand Barren Type S2 

Eastern White Cedar, Scots Pine, Balsam 
Fir, Canada Blue Grass (Poa compressa), 
Great Lakes Wheat Grass 

  
* Definitions for provincially significant vegetation communities (i.e., S1 through S3) are provided in 
Section 8. 
 
2.3.4.2 Schedule C Lakeshore Study Area 
Seventeen vegetation communities were identified to ELC ecosite level (Lee et al. 1998) during 
reconnaissance surveys within the Schedule C Lakeshore Study Area, totalling 1427.3 ha.  
Vegetation types within these communities are summarized in Table 3.  Vegetation communities 
mapped during reconnaissance surveys, also incorporating vegetation mapping in EIS reports for 
this area (AWS 2002, 2006a, 2006b), are shown in Figures 4a to 4d.  Some vegetation units had 
characteristics similar to forest but were interspersed by residential development, and these areas 
are shown on Figures 4a to 4d by the forest code (e.g. FOD, FOC) with the suffix –R.   
 
As is evident in the aerial photography, almost half of the Schedule C Lakeshore Study Area 
(46%) is covered by forests and swamps (wooded wetlands) dominated by eastern white cedar.  
However, over all, upland communities (including deciduous, coniferous and mixed forests and 
cultural communities, but excluding beaches and dunes) are more prevalent than wetland 
communities, with upland communities occupying 78% of this study area.   
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Table 3: Vegetation Communities within the Schedule C Lakeshore Study Area (also shown in Figures 4a through 4d). 
Vegetation 
Community 

Area 
(ha) Canopy Sub-canopy Understory Ground 

Open Beach Communities (38.7 ha) 

Mineral Open 
Beach/Bar 
BBO1 

23.8 
• N/A • N/A • N/A • 0.2-0.5 m 

• 10-25% cover 
• Dune grass 

Shrub Sand 
Barren SBS1 4.3 

• 2-10 m 
• <10% cover 
• Eastern white cedar, 

red-cedar, trembling 
aspen 

• 1-2 m 
• 10-25% cover 
• mullein 

• 0.5-1 m 
• >60% 
• Spreading juniper is 

abundant 
• Occasional bull 

thistle 

• 0.2-0.5 m 
• 10-25% cover 
• Field strawberry, mouse-ear 

chickweed 

Mineral Open 
Sand Dune 
SDO1 

1.9 
• 2-10 m 
• 10-25% cover 
• cottonwood 

• N/A • N/A • 0.2-0.5 m 
• 10-25% cover 
• Dune grass 

Mineral Treed 
Sand Dune 
SDT1 

8.7 

• 10-25 m  
• 25-35% cover 
• cottonwood 

• 2-10 m 
• 35-60% cover 
• Scots pine, 

eastern white 
cedar 

• 1-2 m 
• 25-35% cover 
• Eastern white cedar

• 0.2-0.5 m 
• <10% cover 
• Dune grass 

Cultural Communities (261.5 ha) 

Coniferous 
Plantation 
CUP3 

3.6 

• 2-10 m 
• >60% cover 
• White pine, white 

spruce 

• 1-2 m  
• 35-60% cover 
• White pine, 

white spruce 

• N/A 
• Dense overstory 

shades out 
understory 

• 0.2-0.5 m 
• 25-35% cover 
• Smooth brome grass, St. 

John’s wort 
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Vegetation 
Community 

Area 
(ha) Canopy Sub-canopy Understory Ground 

Mineral 
Cultural 
Thicket/Mineral 
Cultural 
Woodland 
CUT1/CUW1 

1.2 

• 2-10 m  
• 35% cover 
• White ash 

• 1-2 m 
• >60% cover 
• Grey dogwood 

• 0.5-1 m 
• >60% cover 
• Wild carrot, Canada 

goldenrod, red 
raspberry 

• 0.2-0.5 m 
• >60% cover 
• Smooth brome, lance-leaved 

aster, St. John’s wort 

Mineral 
Cultural 
Thicket CUT1 

31.2 

• 1-2 m 
• 60% cover 
• Grey dogwood 

dominates  

• 0.5-1 m 
• >60% cover 
• Grey dogwood, 

wild carrot 

• 0.2-0.5 m 
• >60% cover 
• dock, Canada 

goldenrod 
 

• <0.2 m 
• >60% cover 
• Wild strawberry, mouse-ear 

chickweed 

Mineral 
Cultural 
Meadow 
CUM1 

220.6 

• 0.5-1 m 
• >60% cover 
• Smooth brome, 

Canada goldenrod, 
wild carrot, red 
raspberry, mullein 

• 0.2-0.5 m 
• >60% cover 
• Lance-leaved 

aster 

• N/A • <0.2 m 
• >60% cover 
• Field strawberry, mouse-ear 

chickweed, bladder campion, 
St. John’s wort 

Wetland Communities (84.9 ha) 

White Cedar 
Mineral Mixed 
Swamp SWM1 

22.8 

• 10-25 m 
• >60% cover 
• Green ash 

• 2-10 m 
• >60% cover 
• Eastern white 

cedar 

• 1-2 m 
• >60% cover 
• Red-osier dogwood, 

eastern white cedar 

• 0.2-0.5 m 
• >60% cover 
• Water-horehound, blue 

vervain 
• Organic soils 
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Vegetation 
Community 

Area 
(ha) Canopy Sub-canopy Understory Ground 

Mineral Thicket 
Swamp SWT2 4.2 

• 1-2 m 
• >60% cover 
• Heart-leaved willow, 

red-osier dogwood 

• 0.5-1 m 
• >60% cover 
• Red-osier 

dogwood spotted 
joe-pye weed, 
reed canary-
grass 

• N/A • 0.2-0.5 m 
• >60% cover 
• Hairy willow-herb, blue 

vervain 
•  

White cedar 
organic 
coniferous 
swamp SWC3 

13.4 

• Eastern white cedar 
• Dead cedars 

• Eastern white 
cedar 

• Eastern white cedar, 
occasional red-osier 
dogwood 

• Very sparse; organic soils  

Ash mineral 
deciduous 
swamp SWD2 

7.3 
• Green ash, silver 

maple  
• eastern white 

cedar 
•  •  

Mineral 
meadow marsh 
MAM 

37.4 
• Reed canary-grass, 

goldenrods, asters 
• grasses • N/A • N/A 

Forest Communities (834.4 ha) 

FOC2 177.7 

• 2-10 m  
• >60% cover 
• Eastern white cedar 

dominant 
• Occasional to rare: 

white ash, white birch 

• 1-2 m 
• >60% cover 
• Eastern white 

cedar 

• N/A • 0.2-05 m 
• >60% cover 
• Wood-fern, herb-Robert,  

heal-all 
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Vegetation 
Community 

Area 
(ha) Canopy Sub-canopy Understory Ground 

FOC2-R 51.3 

• Eastern white cedar 
dominant 

•  •  • More disturbed than FOC2, 
some portions mowed or 
modified by residential 
development 

FOC4 2.9 • Eastern white cedar • Eastern white 
cedar 

• Eastern white cedar • N/A 

FOM4 147.9 

• 10-25 m 
• >60% cover 
• Eastern white cedar, 

white ash, sugar 
maple, balsam fir, 
white birch 

• 2-10 m 
• >60% cover 
• Eastern white 

cedar, 
cottonwood 

• 1-2 m 
• >60% cover 
• Red elder 

• 0.2-05 m 
• >60% cover 
• Yellow avens, Herb-robert 

FOM4-R 57.8 

• Canopy similar to 
FOM4 

•  •  • More disturbed than FOM4, 
some portions mowed or 
modified by residential 
development 

FOM7 144.2 

• 10-25 m 
• >60% cover 
• Eastern white cedar, 

white birch, trembling 
aspen, white ash 

• 2-10 m 
• >60% cover 
• Eastern white 

cedar, white ash 

• 1-2 m 
• >60% cover 
• Red-osier dogwood 

• 0.2-0.5 m 
• >60% cover 
• Herb-Robert 

FOM7-R 13.1 

• Canopy similar to 
FOM7 

•  •  • More disturbed than FOM7, 
some portions mowed or 
modified by residential 
development 
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Vegetation 
Community 

Area 
(ha) Canopy Sub-canopy Understory Ground 

FOM8 1.9 
• Eastern white cedar, 

trembling aspen, white 
birch 

• Eastern white 
cedar 

•  •  

FOD4 71.1 
• 10-25 m 
• >60% cover 
• White ash 

• 2-10 m 
• >60% cover 
• White ash 

• 1-2 m 
• >60% cover 
• Red elder 

• 0.2-05 m 
• >60% cover 
• Yellow avens 

FOD4-R 0.4 

• Canopy similar to 
FOD4 

•  •  • More disturbed than FOD4, 
some portions mowed or 
modified by residential 
development 

FOD5 110.7 

• 10-25 m 
• >60% cover 
• Sugar maple dominant 
• Occasional white 

birch, eastern hemlock

• 2-10 m  
• >60% cover 
• Sugar maple, 

eastern white 
cedar 

• 1-2 m 
• 35-60% cover 
• Alternate-leaved 

dogwood 

• 0.2-0.5 m 
• >60% cover 
• Yellow avens, wild 

sarsaparilla, herb-Robert 

FOD5-R 2.04 

• Canopy similar to 
FOD5 

•  •  • Ground cover is more 
disturbed than in FOD5, some 
portions mowed or modified 
by residential development 

FOD6 14.9 

• 10-25 m 
• >60% cover 
• Sugar maple 

• 2-10 m 
• >60% cover 
• Sugar maple 

• 1-2 m 
• >60% cover 
• Alternate-leaved 

dogwood, red-osier 
dogwood 

• 0.2-0.5 m 
• >60% cover 
• Wood fern, yellow avens 

FOD7 8.21 
• 5-10 m 
• White birch, green ash, 

trembling aspen 

• Green ash •  •  
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Vegetation 
Community 

Area 
(ha) Canopy Sub-canopy Understory Ground 

FOD8 10.1 

• 10-25 m 
• >60% cover 
• Trembling aspen 

dominant 
• Occasional white ash, 

sugar maple 

• 2-10 m 
• >60% cover 
• Trembling 

aspen, white ash 

• 1-2 m 
• >60% cover 
• Trembling aspen 

• 0.2-0.5 m 
• >60% cover 
• Yellow avens, heal-all 
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Four communities are relatively open, associated with sand and cobble substrates along the Lake 
Huron shoreline.  It is likely that some portions of these communities are provincially significant, 
but it was not within the scope of this study to assess them in sufficient detail to confirm this.  
Nonetheless, many of the vegetation types associated with dunes and beaches are provincially 
significant (NHIC 2008), and significant species associated with the Lake Huron shoreline are 
also primarily species of dunes and sand and rock beaches.  Areas not considered provincially 
significant would be those dominated by non-native species and those so impacted by human 
activities that they would not retain any of the characteristics of native plant communities.   
 
Four communities are classified as cultural, occupying 18% of this study area.  Cultural 
communities are defined as communities originating from, or maintained by, anthropogenic or 
culturally based disturbances (e.g., planting or agriculture, clearing, recreation, substrate  
movement, grazing or mowing).  Within the Schedule C Lakeshore Study Area, cultural 
communities are primarily a result of past farming practices. 
 
Five wetland communities occur in this study area, occupying the smallest proportion within this 
study area of any vegetation type (6%).  However, there is a greater concentration of wetlands 
within the Schedule C Lakeshore Area than in the Municipality of Kincardine as a whole (1.2%).  
These are primarily forested wetland ecosites (swamps) dominated by eastern white cedar.  
However, one large meadow marsh, an open wetland type, occurs at the north end of the study 
area.     
 
Forest communities are also largely dominated by eastern white cedar.  Ten forest communities 
occur within the Schedule C Lakeshore Study Area: two coniferous communities (231.8 ha), 
three mixed forest communities (381.3 ha) and five deciduous forest communities.  All 
communities appear of recent origin, mainly dominated by fast-growing pioneering species, 
except for those dominated by sugar maple (FOD5).  However, the sugar maple forest noted in 
the study area appears to be relatively young.  Forest areas altered by residential development, 
while still retaining many of the characteristics and functions of forest, collectively occupied 
124.6 ha of these forest vegetation communities (Table 3 and Figures 4a to 4d). 
 
Significant Plant Communities and Species 
Apart from the dune and beach vegetation communities along the Lake Huron shoreline, no 
provincially significant communities were noted within the Schedule C Lakeshore Study Area.  
However, all swamp complexes, marsh complexes, coniferous and mixed forest complexes on 
beach and shorecliff deposits (which characterize the study area below the Algonquin Bluff) and 
mixed and coniferous forests on clay plains (which characterize the area above the Algonquin 
Bluff) are considered “target natural ecological systems” for Ecodistrict 6E-2 (Henson and 
Brodribb 2005). 
 
Plant communities along beaches within the Schedule C Lakeshore Study Area are more 
disturbed than those below the bluff north of Douglas Point, since there are many road access 
points and cottage developments along the beaches.  However, portions of the beach front 
support habitat for significant plant species and plant communities described in the Coastal 
Sensitivity Atlas, including remnants of dunes and limestone flats. 
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Provincially significant plant species were not noted within the Schedule C Lakeshore Study 
Area during the scoped surveys conducted for this study or in the available EIS reports.  
However, this is likely due in part to the limited amount of formal surveys that have been 
conducted in this area, particularly in the forest communities.  There have been few recent 
inventories of the area, and it is highly likely that provincially significant species occur along 
many parts of the shoreline.  For example, flora species lists that accompany the EIS for the 
Mystic Cove subdivision just south of McRae Point (AWS 2006) indicate three locally rare 
species (according to Johnson 1990) within their study area: Garber’s sedge (Carex garberi), 
Carolina cranesbill (Geranium carolinianum) and brown beakrush (Rhynchospora fusca).  These 
are restricted in Ontario to shoreline habitats with fluctuating water levels, where many 
provincially significant species are also found, and occurred along the cobble beach along the 
Lake Huron shoreline within the proposed subdivision study area.  In addition, many of the 
species noted in this report are significant because they are indicators of great Lakes Coastal 
Meadow Marsh (NHIC 1995), a globally and provincially significant plant community, such as 
Ohio goldenrod (Solidago ohioensis), bird’s-eye primrose (Primula mistassinica), twig-rush 
(Cladium mariscoides), elliptic spikerush (Eleocharis elliptica), prairie loosestrife (Lysimachia 
quadriflora), balsam ragwort (Senecio pauperculus) and Kalm’s St. John’s wort (Hypericum 
kalmianum). 
 
2.3.5 Significant Plant Species  
Twenty provincially significant species have been noted within the Municipality of Kincardine 
by NHIC (2008), OMNR (2007), Bruce-Grey Plant Committee (2001) and Bourgeois (2008).  
Known locations of these species are mapped on Figure 3 and listed in Table 4.  Locations of 
significant plant species are approximate on Figure 3, as the information is considered highly 
sensitive by OMNR (Jackson 2008, pers. com).  Most of these significant species are not 
mapped, reflecting the lack of knowledge of rare plant distribution within the Municipality.  
Almost all are located below the Algonquin Bluff (mainly along the shoreline) reflecting both the 
significance of the shoreline and the lack of information available for other parts of the 
Municipality. 
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Table 4.  Provincially Significant Flora Species noted in the Municipality of Kincardine (from 
NHIC 2008 and OMNR 2008); * indicates species provided by Bruce-Grey Plant Committee 
(2001) (with additional information from Eugene Bourgeois, resident, Municipality of 
Kincardine). 

Common Name Scientific Name COSEWIC 
Status 

Provincial 
Status Habitat 

Dune Grass Ammophila breviligulata  S3 Lake Huron coastal 
dunes 

Sand reed Grass Calamovilfa longifolia  S3 Lake Huron coastal 
dunes 

Great Lakes Wheatgrass Elymus lanceolatus ssp. 
psammophilus  S3  

Pitcher's Thistle Cirsium pitcheri END END; S2 Lake Huron coastal 
dunes 

Dwarf Lake Iris Iris lacustris THR THR; S3 

Sandy calcareous soils 
under forests consisting 
of eastern white cedar 
or balsam fir 

Ram's head Lady's slipper Cypripedium arietinum   S3 Calcareous seepage, 
moist coniferous forest 

Low Nutrush Scleria verticillata  S3 Sandy shorelines 

*Beaked Spikerush Eleocharis rostellata  S3 Calcareous wetlands 

Hill's Pondweed Potamogeton hillii SC SC; S2 Open marshes 

*Blue-leaved Willow Salix myricoides  S3 Calcareous wetlands 
and sand dunes 

*Cylindrical Blazing-star Liatris cylindracea  S3 Dunes, savannah 

*Carolina (Hairy) Puccoon Lithospermum carolinianum  S3  

*Lake Cress Neobeckia aquatica  S3? Clear lakes and ponds 

*Stiff Yellow Flax Linum medium  S3 Coastal meadow marsh

*American Ginseng Panax quinquefolius END END; S3 Rich woods 

*Cooper’s Milk Vetch Astralagus neglectus  S3 Dunes 

*Bugseed Corispermum sp.  S1S3 Dunes 

*Beaked Spike Rush Eleocharis rostellata  S3 Shorelines 

*Autumn Coralroot Corallorhiza odontorhiza  S2 Rich woods 

*Large Round-leaved 
Orchid Platanthera macrophylla  S2 Rich woods 
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Distribution of regionally and locally significant species is not well-known in the Municipality.  
However, lists of regionally and locally rare plant species have been developed by Johnson 
(1990), Oldham (1993) and Bruce-Grey Plant Committee (2001). 
 
2.3.6 Wildlife 
There are 1403 records of amphibians and reptiles within the municipality of Kincardine and its 
environs (Ontario Herpetofaunal Summary database 2008).  There are few records of significant 
species apart from the area below the bluff, but this appears to be partly a function of lack of 
surveying (Jackson 2008, pers. comm.).  However, there may be a lack of habitat for species that 
require standing water for portions of their life cycle, as there is a dearth of wetlands within the 
Municipality above the bluff.  There are abundant records of amphibians within the Bruce 
Nuclear Power Development site (Figure 3) but this is likely an artefact of the numerous surveys 
that have been performed there in the course of several environmental assessments. 
 
Birds have been relatively well-studied within the Municipality.  Bird surveys were conducted 
within the Municipality during Ontario’s Breeding Bird Atlas from 2001 to 2007 (Cadman et al. 
2007).  Results were reported on the basis of surveys within 10 x 10 km squares (Cadman et al. 
2007).  Eight 10 x 10 km squares encompass most of the municipality: 17MK51, 17MK 61, 
17MK50, 17MK60, 17MK70, 17MJ59, 17MJ69, and 17MJ58.  One other square encompasses a 
small area within the southeast portion of the municipality but it also includes a large proportion 
of the Greenock Swamp to the east, which represents an extensive wetland habitat not 
characteristic of the Municipality of Kincardine (Bird Studies Canada et al. 2008).  The results of 
this square were therefore not included in the analysis.  A total of 693 hours of survey effort was 
spent within these squares (Bird Studies Canada et al. 2006).  
 
Mammal records used for the Mammal Atlas of Ontario (Dobbyn 1994) are mainly derived from 
museum collection records.  These records are summarized per square, so it is not possible to 
determine how many records there are for the Municipality. 
 
2.3.6.1 Amphibians 
Fourteen species of amphibians are reported within the Municipality of Kincardine by the 
Ontario Herpetofaunal Summary (Oldham et al. 2002).  Five of these are salamanders, and nine 
are frogs or toads.  These are species with a wide variety of habitat needs, as shown by Appendix 
2.   
 
Seven (50%) of the amphibians noted within the study area have strong requirements for both 
wetland and upland habitat during the course of their life cycle (i.e., blue-spotted/Jefferson’s 
salamander complex, spotted salamander, American toad, spring peeper, wood frog, gray 
treefrog and western chorus frog (which is considered Threatened outside the Carolinian region, 
as described below).  These species have relatively restrictive habitat requirements, and are 
mapped in Figure 3.  They move from ponds, where they breed, to forested areas during the 
summer and winter, and are sometimes found up to a kilometre or more from breeding ponds 
(AmphibiaWeb 2008, Baldwin et al. 2006).  The breeding ponds must hold water until mid- to 
late-July, so there is enough time for the larvae to transform into adults.  However, the larvae of 
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these species are vulnerable to predation by fish, so these species usually breed in vernal pools 
which do not provide habitat to predatory fish (Harding 1997, AmphibiaWeb 2008).  These 
species overwinter in upland habitats under leaf litter (they are freeze-tolerant), so they require 
wintering habitat where there is a layer of plant litter and where the ground will not be disturbed.   
 
These species also require terrestrial linkages between their upland and lowland habitats, as 
barriers between breeding and non-breeding areas (e.g., roads, built up areas) reduce their 
potential to successfully complete their life cycle.  This is particularly true for juveniles, which 
may disperse in a variety of directions from breeding ponds, either moving back to the ponds in 
which they metamorphosed or colonizing new areas, and are exceptionally vulnerable to 
predation and drying as they cross upland areas.   
 
Four amphibian species noted in the study area depend primarily on aquatic habitat during both 
the breeding and non-breeding portions of their life cycles (i.e., mudpuppy, green frog, mink 
frog, bullfrog).  The locations of mink frog and bullfrog are mapped on Figure 3, as they have 
relatively restrictive habitat requirements.  Green frogs and leopard frogs are also highly aquatic, 
although leopard frogs use a variety of wetland habitats in summer, including those without 
standing water.  These two species are not mapped as they have more flexible habitat 
requirements.  Redback salamanders are the only species entirely dependent on woodland 
habitat.  Redback salamanders are considered forest interior-dependent, providing an indicator of 
forests within which there are most, protected conditions.  Eastern newts, shown as pod-breeding 
salamanders in Figure 3, breed in ponds, but the larvae transform into a stage that moves out of 
ponds to become terrestrial (the so-called eft), living under logs in forest areas.  Newts then 
return to ponds as aquatic adults. 
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Amphibian Breeding Habitat 
Amphibian surveys were conducted in early May 2008 within the Schedule C Lakeshore Study 
Area as part of reconnaissance there.  Eleven locations were identified (10 below the Algonquin 
Bluff), where breeding calls of spring peepers and/or toads were heard (Figure 3).  All of these 
were noted in small areas of standing water that were probably supported by seepage in the 
forested portion of the study area and not near the coast where they would be inundated with lake 
water.  Four of these breeding areas occurred in wetlands previously identified as ESAs (i.e., 
Lorne Beach South) or locally significant wetlands.  Additional areas of amphibian breeding 
habitat outside the Schedule C Lakeshore Area, shown in Figure 3, are derived from the Ontario 
Herpetofaunal Summary database (OHS 2008). 
 
In addition, two breeding amphibian locations above the Algonquin Bluff were noted during the 
course of reconnaissance surveys throughout Kincardine.  These represented locations of western 
chorus frog, a nationally Threatened species, as discussed in the following section.  Twenty-three 
additional observations of chorus frogs have been recorded within the Municipality by the 
Ontario Herpetofaunal Summary (OHS 2008). 
 
Amphibian breeding habitat also exists in the Glammis Bog and the Greenock Swamp, based on 
observations of standing water present during the May reconnaissance surveys, and on 
observations from the Ontario Herpetofaunal Summary database (shown in Figure 3). 
 
Significant Species 
Western chorus frogs were noted calling during the spring surveys within the municipality above 
the Algonquin Bluff (May 2008).  There are also 23 observations listed by the Ontario 
Herpetofaunal Summary database (OHS 2008) within the Municipality.  Western chorus frog 
outside the Carolinian zone (Ecoregion 7) was designated as a Threatened population in Canada 
in April of 2008 (COSEWIC 2008), but is still considered secure at the provincial level.  Threats 
include development-related habitat loss and fragmentation.  This species is somewhat unusual 
among frog species in that it breeds in ponds within successional habitat (shrubs and grasses). 
 
One amphibian “polyploid” reported in the Municipality (from the Greenock Swamp and 
possibly the Glammis Bog) may be provincially rare.  This location for Jefferson’s salamander 
“complex” is shown by the Ontario Herpetofaunal Summary database at the extreme eastern 
edge of Kincardine (Oldham et al. 2002).  Jefferson’s salamander, a nationally and provincially 
threatened species, can only be determined accurately from blue-spotted salamander and 
members of the complex by genetic testing.  Habitat where members of this complex are found 
(with the Jefferson’s salamander gene dominant) is considered provincially significant because 
“pure” Jefferson’s salamander, a provincially rare species, is assumed to occur at the same sites.  
Mapping for the Ontario Herpetofaunal Summary is generally at an accuracy of approximately 1 
km, such that the precise location is uncertain, but the location is probably within the Glammis 
Bog or the Greenock Swamp just east of the Municipality.  It is not known whether this record 
represents the provincially significant species, however, and it would be somewhat out of range 
for pure Jefferson’s salamander (Oldham et al. 2002). 
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2.3.6.2 Reptiles 
Five turtle species and nine snake species have been noted within the Municipality of Kincardine 
(Appendix 3).  Turtles have complex habitat requirements.  They generally require aquatic 
habitat for parts of their life cycle, particularly during the winter, as most species cannot tolerate 
freezing.  As with frogs, turtles’ life cycle requirements dictate a need for diversity in the aquatic 
habitat.  Turtles overwinter in areas of ponds and other aquatic habitats where they will not 
freeze.  Some turtle species found in the Municipality of Kincardine are adapted to relatively 
long periods without oxygen, such as painted turtles, snapping turtles and spotted turtles (Ultsch 
2006).  Other species are not tolerant of oxygen deprivation, such as map turtles and wood 
turtles.  This tolerance for oxygen deprivation influences the type of wintering sites they require.  
Turtles intolerant of anoxia must overwinter in large lakes and rivers where there is less risk of 
oxygen deprivation (Ultsch 2006), or in areas where there is active seepage (Ultsch et al. 2000). 
 
All turtles noted in the Municipality of Kincardine also require upland habitat that is well-
connected by vegetated linkages to aquatic habitat.  Turtles nest in sandy banks, sometimes up to 
300 m away from aquatic habitat (Burke and Gibbons 1995).  Spotted turtles aestivate (become 
dormant in summer) in upland forest habitat to avoid excessive summer heat (Joyal et al. 2001).  
Wood turtles are known to wander widely through terrestrial habitat.  Recent research has 
indicated that even common species such as painted turtles may move over 3000 m across 
agricultural landscapes to alternate ponds during the summer if home ponds dry up (Bowne et al. 
2006).  All turtles are highly vulnerable to road-kill if they must cross roads when moving 
between habitats. 
 
Snakes noted within the study area overwinter in habitat similar to habitat in which they spend 
the summer, but they need to descend below the frost line in winter, as they are intolerant of 
freezing.  Some snakes need to travel to hibernation habitat.  Some snakes hibernate communally 
in so-called hibernacula, while others hibernate individually.  Snakes may particularly use areas 
where bedrock is exposed at the surface, especially where fissures occur but also may use 
building foundations, rock piles, logs and animal burrows to descend below the frost line. 
 
Significant Reptile Species 
Seven significant reptile species have been reported within the Municipality, all below the 
Algonquin Bluff (Oldham et al. 2002, OMNR 2008), as shown in Table 5.  Several of these are 
mapped (without showing specific locations or species) in Figure 3, though most of the locations 
are not mapped because of their extreme sensitivity.  Spotted turtle and wood turtle, in particular, 
are highly vulnerable to collection if their locations are known.  As with most amphibians noted, 
most of these species have requirements for a wide range of habitats and recent research is 
indicating that they move much greater distances between habitats than originally thought 
(Gibbons 2003).  Turtles and snakes are also highly vulnerable to road kill as they move across 
roads through agricultural landscapes. 
 
Snapping turtle was designated as a national Species of concern by COSEWIC in November of 
2008.  Nine locations for this species are reported by the Ontario Herpetofaunal Summary 
database (OHS 2008).  
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Table 5.  Significant Reptile Species within the Municipality of Kincardine. 

Common Name COSEWIC 
Status 

Provincial 
Status Habitat Requirements 

Snapping Turtle SC S4 Lakes, rivers and large wetlands, 
anoxia-tolerant, nests in sandy banks 

Northern Map Turtle SC SC; S3 Lakes or rivers, anoxia-intolerant; nests 
in sandy banks 

Wood Turtle END END; S2 Open woodlands, marshes; winter under 
water; nests in sandy banks 

Spotted Turtle END END; S3 
Marshes, ponds, fens, seepage areas, 
woodlands; winters in shallow water; 
nests in sandy banks 

Eastern Ribbonsnake SC SC; S3 Marshes; pond and lake edges; needs to 
get below the frost line in winter 

Queen Snake THR THR; S2 
Rocky-bottomed rivers, streams with 
abundant crayfish; stream and river 
edges 

Eastern Milksnake SC SC; S3 
Successional areas, woodland edges; 
needs to get below the frost line in 
winter 

 
2.3.6.3 Birds 
One hundred and twenty bird species were noted in the Muncipality of Kincardine during the 
Ontario Breeding Bird Atlas studies, 2001-2005 (Bird Studies Canada et al. 2008).  Species and 
their habitat guilds are listed in Appendix 4.  Habitat guilds are very broadly classified in 
Appendix 4, with species broken down into four main habitats (forest, thicket, meadow and 
wetland) and classified as generalists (i.e., able to adapt to most types of their respective habitat) 
or specialists, with requirements for specific, uncommon elements within their habitat, for 
example: 

• pools;  
• woody debris;  
• unusually open canopy;  
• a particular height of vegetation; 
• exceptionally large habitat area (area-sensitive species);  
• forest interior; and 
• a high proportion of coniferous trees.   

 
Many of the species at highest abundance in the Municipality of Kincardine are ubiquitous 
inhabitants of small remnants of wooded habitat throughout southern Ontario.  Table 6 lists the 
species for which the Breeding Bird Atlas shows the highest abundance in the province in the 
Municipality of Kincardine (in some cases, with similar abundance throughout southern 
Ontario). 
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Table 6.  Species with highest abundance relative to other parts of the province above and below 
the Algonquin Bluff (estimated from small-scale mapping) in the Municipality of Kincardine:  
* denotes a species that is similarly abundant throughout most of southern Ontario (including 
Kincardine)  

Species Above the 
Algonquin Bluff 

Below the 
Algonquin Bluff 

Turkey Vulture Y Y 

Red-tailed Hawk* Y Y 

Killdeer* Y Y 

Belted Kingfisher Y Y 

Eastern wood-Pewee Y  

Eastern Kingbird Y  

Blue jay  Y 

American Crow* Y Y 

Tree Swallow* Y Y 

Cliff Swallow Y  

Barn Swallow* Y Y 

House Wren  Y 

Eastern Bluebird Y  

Wood Thrush  Y 

American Robin* Y Y 

Cedar waxwing Y Y 

Vesper Sparrow Y  

Savannah Sparrow Y  

Song Sparrow* Y Y 

Rose-breasted Grosbeak Y  

Indigo Bunting Y  

Bobolink Y Y 

Eastern meadowlark Y  

Red-winged Blackbird Y Y 

Common Grackle* Y Y 
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The species with high abundance included, for example, American robin, eastern wood-pewee, 
and common grackle, which are abundant throughout the province.  However, other species with 
a high abundance in Kincardine relative to other areas of Ontario were those that depend on early 
to mid-successional habitats, including vesper sparrow, eastern bluebird, savannah sparrow, 
eastern kingbird, killdeer, bobolink and eastern meadowlark.  The grassland species bobolink 
and eastern meadowlark were at higher abundance in the Kincardine area, north as far as the base 
of the Bruce Peninsula, than most other places in the province.  Two swallow species, which 
require open areas for foraging but depend on human structures for nesting, were at their highest 
abundance in Ontario within the Municipality of Kincardine. 
 
Data for the squares encompassing the Municipality (provided by Bird Studies Canada et al. 
2008) were analysed to determine whether there were trends in the types of bird guilds within the 
municipality.  Table 6 provides the number of species within each guild.  The number of 
observations of individual birds in each guild is also shown in Table 6.  Though the number of 
observations does not indicate the exact number of birds noted in the square (the number of 
observations recorded is at the discretion of the atlasser), it can be considered a rough measure of 
bird numbers (i.e., abundance). 
 
As might be expected, the Municipality supports many birds that are found in large and small 
remnants of forest of many different types throughout southern Ontario, and can be considered 
forest-generalist species.  However, a considerable diversity of bird habitat specialists (species 
specific to certain habitats) were present, including many area-sensitive species of both forests 
and grasslands (as indicated by OMNR 2000), as well as cavity-nesting species (e.g., red-bellied 
woodpecker, red-headed woodpecker, northern flicker, downy woodpecker), species specific to 
high-quality wetlands with a high interspersion of vegetation and open water (e.g., American 
bittern, least bittern, northern shoveler), and species specific to mid- successional vegetation 
stages (e.g., blue-winged warbler, eastern towhee).  Many of the observations of area-sensitive 
species are from the atlas square encompassing the BNPD site and the area just south of 
McGregor Point Provincial Park. 
 
Table 7.  Number of bird species and observations of species within guilds noted in the 
Municipality of Kincardine (data provided by Bird Studies Canada et al. 2008).  G = generalist 
species, S = specialist species.  Observations are a rough measure of species frequency as the 
number of observations in each atlas square depends on the atlasser (abundance is formally 
measured by point counts) and may refer to more than one individual in the case of colonial 
species.   

Forest Thicket Wetland Meadow 
Habitat Guild 

G S G S G S G S 

Human-
made 

Structures 

Lake 
Huron 
Coast 

Earth 
Banks

Number of 
Species 24 42 9 9 7 26 1 8 11 3 3 

Number of 
Observations 712 640 287 175 212 294 32 157 207 9 45 
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Significant Bird Species 
Thirteen nationally and/or provincially rare species, seven regionally rare species and six 
colonial species (one of which is provincially rare) have been noted in the Municipality of 
Kincardine (Table 8).  Most of the significant bird species within the Municipality were noted in 
the area below the Algonquin Bluff (Figure 3), particularly in the vicinity of Douglas Point or in 
the northwest portion of the Municipality, south of MacGregor Point.  However, there were ten 
observations of significant species above the Bluff.  Locations of provincially and regionally 
significant bird species are noted on Figure 3, where the location is known.  Where the precise 
location is unknown, locations are noted approximately in Table 8.  These locations are 
approximate because the records are derived principally from surveys within 10 x 10 km squares. 
 
Regionally rare species are noted here because they provide an indication of unusual habitat 
present in the region.  Species were flagged as regionally rare by Bird Studies Canada et al. 
(2008) if they occurred in fewer than 5% of the squares within the Atlas Region (Region 8, 
Bruce County) during the surveys for the first (1981-1985) atlas.  Colonial species are also 
mapped as significant because they may have requirements for exceptionally large areas of 
habitat, and because they may be vulnerable to impacts since many individuals are close 
together. 
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Table 8.  Provincially and regionally significant bird species in the Municipality of Kincardine.  Nationally rare status according to 
COSEWIC (2008), provincially rare status according to NHIC (2008), regionally rare and colonial status from Bird Studies Canada et 
al. (2006).  Nesting habitat is according to Cadman et al. (2007) 

SPECIES COSEWIC 
Status 

Provincial 
Status 

Regionally 
Rare/Colonial?

Approximate location 
within Municipality Nesting Habitat 

Nationally/Provincially Significant 

Short-eared Owl SC SC; S3S4B  North-central Grassland 

Bald Eagle NAR END; S4B  Not known Large trees near water 

Peregrine Falcon SC THR; S2S3B  Not known Cliffs near water 

Caspian Tern NAR S3B  Not known Shorelines, islands 

Black-crowned Night-Heron  S3B C Not known Forests, swamps near water 

Least Bittern THR THR, S3B  Douglas Point, 
northwest Marshes 

Red-headed Woodpecker THR SC; S3B  Douglas Point Forests, swamps near water 
(tree cavities) 

Common Nighthawk THR S4B  Northwest, northeast Forest openings, rooftops 

Loggerhead Shrike  END END  Northwest Shrubby fields 

Olive-sided Flycatcher THR S4B  Douglas Point Conifer swamps, treed fen, 
treed bog 

Cerulean Warbler SC SC; S3B  Northwest Mature deciduous forest 

Golden-winged Warbler THR SC; S4B  Northwest, northeast Shrubby fields and swamps 

Blue/Golden-winged Warbler Potentially 
THR 

Potentially 
THR Potentially R Northwest Shrubby fields and swamps 
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SPECIES COSEWIC 
Status 

Provincial 
Status 

Regionally 
Rare/Colonial?

Approximate location 
within Municipality Nesting Habitat 

Canada Warbler THR S5B  North, east 
Mature mixed forest with 
dense undergrowth and open 
canopy 

Regionally Rare 

Blue-winged Warbler  S4B R Northwest Shrubby fields and swamps 

Common Moorhen  S4B R Northwest Marshes 

Dickcissel  SNA R Northwest Meadows with a high 
forb:grass ratio 

Green Heron  S4B R Throughout Swamps 

Long-eared Owl  S4 R Central Coniferous forests, 
plantations 

Red-bellied Woodpecker  S4 R Central, Douglas Point, 
northeast 

Deciduous forests, swamps 

Orchard Oriole  SNA R Douglas Point Young forest 

Colonial 

Cliff Swallow  S5B C Throughout Structures overhanging water 
(usually bridges) 

Bank Swallow  S5B C Throughout Sandy banks and bluffs 

Great Blue Heron  S5B C East Swamps, forests near water 

Herring Gull  S5B C Douglas Point Shorelines, islands 

Ring-billed Gull  S5B C Douglas Point Shorelines, islands 
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2.3.6.4 Mammals 
Thirty mammal species have been noted within the Municipality (Dobbyn 1994).  They are listed 
in Appendix 5.  No provincially significant species were noted; however, most mammals, 
particularly significant species, are under-reported as they are difficult to find without labour-
intensive techniques.  Exact locations for these species are difficult to pinpoint because the 
information was collected on the basis of 10 x 10 km squares, similar to the breeding bird atlas.  
However, it is possible to note trends based on which squares are occupied by each species.  As 
in the breeding bird atlas, the number of species recorded in squares in the northwestern portion 
of the Municipality is higher than in the rest of the municipality.  More species appear to be 
concentrated in the area below the Algonquin bluff than the largely agricultural landscape above 
the bluff. 
 
Most of the species noted are common residents of small and large wetlands and woodlands 
within the agricultural matrix of southern Ontario.  However, two species are noteworthy 
because they are species that require extensive areas of forest: a record of bobcat from the 
northwestern portion of the Municipality, and a record of black bear from southeast of the 
Geographic Town of Kincardine.  There are populations of both these species on the Bruce 
Peninsula, and the black bear sighting may represent an individual wandering down from that 
population.  However, it is possible that there is sufficient habitat for bobcat in the northwestern 
part of the Municipality, and that individuals from populations on the Bruce Peninsula and the 
Municipality roam between the Bruce Peninsula and the Municipality.  This may indicate the 
potential for other species of extensive forests in the Municipality as well. 
 
A deer wintering area is noted below the Algonquin Bluff from Douglas Point north, in 
provincial mapping (NRVIS 2008).  The deer yard, shown in Figure 3, is 2317 ha in area.  Cedar 
is prevalent in the area below the bluff.  In areas where snow becomes deep enough to restrict 
deer movement (above approximately 25 cm) areas of cedar can be critical for deer survival in 
the winter, as cedar is one of the only tree species on which deer can thrive in the winter.  Cedar 
also provides shelter from cold winds, which is critical for deer to preserve energy during the 
winter.  
 
2.3.6.5 Fish 
The Municipality of Kincardine is split into nine watersheds: the Saugeen River, occupying the 
eastern part of the Municipality and draining Willow Creek and Mill Creek, and from north to 
south along the western portion of the Municipality: Underwood Creek, Stream C, Little Sauble 
River, Tiverton Creek, Andrews Creek, Lorne Creek, Kincardine Creek and the Penetangore 
River (Senior 2008, pers.comm.).  These main creeks and rivers are shown in Figure 3.  Other 
small watersheds near the coast drain directly to the lake.  The Saugeen River is a renowned cold 
water system.  Portions of the Penetangore and Little Sauble rivers have been identified as 
having cold water characteristics (Mansell et al. 2004, Senior 2008, pers. comm.).  OMNR 
records indicate the presence of Brook trout in Kincardine and Andrews Creeks, which are 
indicators of cold water systems (Senior 2008, pers. comm.).  More details about fish populations 
recorded in the Municipality can be found in OMNR (2001). 
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2.3.7 Significant Areas 
Areas of Natural and Scientific Interest (ANSIs) and Provincially Significant Wetlands (PSWs) 
represent areas that are significant on a provincial scale.  They are evaluated according to 
established provincial protocols (as described below).  These are shown in Figure 3.  Areas of 
local significance tend to be evaluated less formally; though they are often assessed by 
knowledgable individuals with a wide knowledge of local natural history.  Areas of local 
significance that were designated as Environmentally Significant Areas by Hilts and Parker 
(1980) are shown in Figure 3.  These areas have not been transferred to planning documents in 
the past, but provide an indication of which areas have been assessed as significant on a local 
scale.  Some overlap with provincially significant areas such as PSWs or ANSIs.  Most of these 
areas are associated with wetlands and shorelines, and most are located below the Algonquin 
Bluff. 
 
2.3.7.1 Areas of Natural and Scientific Interest (ANSI) 
ANSIs are delineated in Ontario as part of Ontario’s Natural Heritage program (Patterson et al. 
2003).  The goal of Ontario's Natural Heritage Areas Program is “to establish a system of 
protected natural heritage areas, representing the full spectrum of the province’s natural features 
and ecosystems” (Ontario Ministry of Natural Resources (OMNR 1997).  The identification and 
assessment of sites that represent the best life science features is based on both landscape and site 
level selection criteria.  At the landscape (ecodistrict) level, relatively intact sites containing 
representative combinations of landform and vegetation types are currently identified and 
selected through Geographic Information System (GIS)-based gap analysis methodologies.  At 
the site level, diversity, ecological functions and special features are assessed to distinguish the 
best examples of comparable landform/vegetation (LV) types in an ecodistrict.  Life science 
inventories assist in the determination of the significance of a site but may also be conducted for 
a range of other purposes.  ANSIs are areas that are delineated by the Ministry of Natural 
Resources on the basis of their representation of communities and landform features that are the 
“best” (Patterson et al. 2003).  The ANSIs designated within the Municipality of Kincardine are 
described briefly below.  Notably, some of these ANSIs are also designated in other ways (e.g., 
as provincially significant wetlands or Environmentally Sensitive Areas (ESAs)) in whole or in 
part. 
 
Scott Point 
Scott Point Provincial Life Science ANSIs has been delineated near the Lake Huron shoreline 
northeast of Douglas Point (Figure 3).  Scott Point ANSI was selected as a good representation 
of the flora of non-bedrock areas along Lake Huron.  The ANSI is based on its relatively large 
and undisturbed shoreline and backshore area and moderately high diversity of typical vegetation 
types, ranging from shoreline, beach ridge to terrace.  The ANSI contains sand and boulder 
beach, raised storm beaches and a Lake Nipissing terrace.  It includes two kilometres of gravelly, 
sandy and rocky Lake Huron shoreline with fen habitat and limited open sandy backshore.  Much 
of the forest is of mixed composition, without a clear dominant species.  Cedar, white birch, 
trembling aspen, balsam fir and sugar maple the beach ridges and terrace, while shoreline fen 
species are found along the wet sand and boulder beaches.  The ANSI contains coastal fen and 
dune grassland (provincially significant plant communities), with many rare species including 
dwarf lake iris, sand reed grass and Hill’s pondweed. 
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Glammis Bog 
The Glammis Bog ANSI is situated on the extreme eastern side of the Municipality (Figure 3).  
The ANSI encompasses the most significant “acid bog” in the Owen Sound OMNR District, as 
well as surrounding swamp communities of various composition and upland deciduous forests.  
Kame moraines occur over half of this ANSI, and the bog originated in a kettle depression within 
the kame formation (Hilts and Parker 1980).  Other portions of the moraines are largely covered 
by deciduous forest, but there are several clearings.   
 
The “bog” is dominated by ericaceous shrubs and sedges, including tamarack and a number of 
other indicators of minerotrophic inputs (Hilts and Parker 1980).  This wetland is likely in fact a 
poor fen, a wetland type dependent on minerotrophic inputs, as indicated by the presence of 
indicator species such as tamarack.  The definition of the term “bog” has been refined in the past 
few years to indicate an area entirely supported by rainwater (fens are supported by 
groundwater), without fen indicators, with extremely low species diversity (fewer than 14 
species). 
 
Greenock Swamp 
This ANSI is situated primarily outside the Municipality of Kincardine to the east.  However, 
small portions extend into the Municipality.  In addition to silver maple swamp, cedar swamp, 
thicket swamp and marsh, this site offers good representation of fen and bog communities, and 
limited representation of upland coniferous and deciduous forest.  This site was considered the 
best example of swamp in Site District 6E-2.  Its large size, hydrological value and diversity of 
wetland types and wildlife habitats make this one of the largest and best swamp forests and 
associated wetlands in southwestern Ontario 
 
Gresham Woodlot Regional ANSI 
Regional ANSIs delineate areas of significant representation that are not considered the best in 
the Ecodistrict but contribute significantly to protection of landform/vegetation associations.  
Gresham woodlots are a series of upland woodlots dissected by several concession roads.  The 
vegetation consists of stands of young sugar maple-ash, sugar maple-ash-beech and lowland ash-
sugar maple.  The woodlots are intermediate to young, and surrounded by agricultural fields. 
   
2.3.7.2 Provincially Significant Coastal Wetlands 
Coastal wetlands are considered of particular sensitivity because they: 

• have a large number of significant species; 
• have a particular significance for migratory birds; 
• perform functions such as shoreline stabilization; and 
• provide a transition zone between the aquatic environment and the terrestrial 

environment. 
Three provincially significant wetlands are situated within the Municipality of Kincardine, both 
outside the Schedule C Lakeshore Study Area. 
 
Scott Point Wetland Complex 
This provincially significant wetland complex consists of six individual wetlands composed of 
three vegetation types (swamp 93.4%, fen and marsh each 3.3%).  It covers an area of 201.8 ha.  
Most of the wetland is likely supported by the high water table and runoff from the land near 
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Lake Huron, as only 4.5% of the wetland is considered lacustrine (supported by lake water).  
This wetland is located on remnants of glacial lakes Nipissing and Algonquin, shoreline bluffs 
and beach ridges (Huizer et al. 1990).  It is one of the largest relatively undisturbed shoreline and 
backshore areas on Lake Huron and contains a variety of vegetation types, cobble shores and 
sand dunes.  It supports waterbirds, shorebirds and raptors, is a significant shorebird and 
migratory passerine area and is a significant deer winter cover area (Environment Canada 1994). 
 
Baie du Doré Wetland  
This wetland is associated with the shoreline of Lake Huron, and is within the Bruce Nuclear 
Power Development site.  It is composed of three wetland types: 46% fen, 4% swamp and 50% 
marsh and is considered almost entirely lacustrine, supported by exposure to Lake Huron water 
(NHIC 2008).  This wetland supports significant flora and significant bird species (Environment 
Canada and OMNR 2003).  It is a habitat for waterbirds, waterfowl and shorebirds, and raptors.  
Fish spawning also occurs in Underwood Creek. and Stream C within the wetland. Notably, it 
has been recommended (Golder and Associates 2005) that this wetland be complexed with the 
Douglas Point Swamp, but this re-evaluation has yet to be undertaken. 
 
MacGregor Point Wetland Complex 
This wetland, shown in Figure 3, is a provincially significant, coastal wetland complex, made up 
of seventy-one individual wetlands, composed of three wetland types (14% fen, 82% swamp and 
4% marsh).  Most of the wetland occurs to the north of the Municipality of Kincardine. 
 
2.3.7.3 Other Provincially Significant Wetlands 
Glammis Bog 
This wetland is also part of a provincially significant ANSI.  It consists of five individual 
wetlands, composed of three wetland types (30% bog or fen, 60% swamp and 10% marsh).  Soils 
consist of 50% organic, with 50% mineral soils.  The wetland is supported partly by groundwater 
and runoff from the surrounding landscape, as indicated by a large proportion (75%) being 
palustrine (i.e. with an outflow but no clearly defined inflow) or isolated (with no apparent 
inflow or outflow).  Approximately 25% of the wetland is supported by flooding associated with 
a stream.  This wetland is connected by surface water and vegetation to the Greenock Swamp, a 
much more extensive area of wetland just east of the study area. 
 
Greenock Swamp 
This wetland is one of the largest in Ontario, encompassing over 8000 ha, mostly outside the 
Municipality of Kincardine.  The wetland is made up of 41 individual wetlands, composed of 
four wetland types (0.02% bog, 0.08% fen, 96.30% swamp and 3.60% marsh). 
 
2.3.7.4 Provincial Parks 
Inverhuron Provincial Park 
This 220.6 ha Natural Environment park encompasses extensive Lake Huron coastal sand and 
dolostone plain with backshore sand dunes, ridges and poorly drained depressions, a mixture of 
coniferous lowland forest and upland groves, and deciduous thicket and marshland; diverse great 
Lakes and temperate biota, with provincially and regionally significant flora and fauna (NHIC 
2008).  Over 600 species of plants have been identified in the park.  Five significant plant 
communities are associated with the Lake Huron shoreline in the park.  Many significant species 
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are described along shorelines and dunes in the park, including dwarf lake iris (Iris lacustris), a 
provincially and nationally endangered species, whorled nut-rush (Scleria verticillata), butternut 
(Juglans cinerea) and Pitcher’s Thistle (Cirsium pitcheri), a federal and provincial Species at 
Risk.  Topsoil in the park is generally thin, with sandstone and limestone rock outcrops.  
 
There are seven main vegetation communities present in the park.  The largest of these is second-
growth coniferous forest (66%), dominated by white cedar and balsam fir and poplar with 
additional patches of hemlock, red pine, trembling aspen and white birch.  Forest with boreal 
affinities consists of a mixture of white birch and trembling aspen, along the Little Sauble River.  
In the northern sections of the park, at Douglas Point, hemlock and white birch predominate.  
The most mature forest is found along the Little Sauble River.  Some areas sustain successional 
vegetation as a result of past clearing for farming and present construction of roads and 
campgrounds.  The southern part of the park includes areas of sandy coastline, which give way in 
the northern part of the park to shale beaches.  Both types of substrate support abundant locally 
and provincially rare plant species and communities. 
 
2.3.7.5 International Biological Program (IBP) Sites 
The International Biological Program (IBP) ran from 1964 to 1974.  The program set out to 
identify sites of particular importance for protection because of their representative value and/or 
significant features.  International Biological Program field inventory surveys occurred 
throughout Ontario at this time. These surveys were the first efforts to identify representative 
habitats and employ a systematic approach to preserving nature in the province.  The program is 
no longer active, but the sites are still mapped by NHIC (2008).  These sites are not designated as 
significant by Kincardine’s Official Plan, but they provide a guide to identification of additional 
regionally and locally significant features. 
 
North Lorne Shoreline IBP Site 
This area includes a gently sloping, broadly undulating backshore plain of the ancient glacial 
Lake Nipissing foreshore complex on the Lake Huron coast, with undisturbed upland and 
lowland deciduous mixed and coniferous forests, as well as successional fields and thicket.  It 
was considered one of the few undisturbed remnants of vegetation occurring under the 
geomorphic conditions of the lake shoreline.  A pure stand of eastern white cedar grows along 
the beach cliff.  This stand is very dense, with almost no understory.  Some portions of this area 
are highly disturbed by cottage development (NHIC 2008). 
 
Within this area are moist, slightly hummocky areas of mucky soils with small temporary ponds.  
Ponds support sedges, marsh fern, mosses and forbs characteristic of a wetland environment. 
 
South Lorne Shoreline IBP Site 
This area contains good representation of lake coastline vegetation within an old beach cliff of 
glacial Lake Nipissing with a wave-cut terrace along the present Lake Huron shoreline.  The 
abandoned shore bluff is distinct in this area.  It supports relatively undisturbed upland and 
lowland mixed and deciduous second growth forests, with temperate biota.  As is much of this 
area, the shoreline is covered with closed to open second growth of eastern white cedar, balsam 
fir and white birch.  Some portions are highly disturbed by cottage development (NHIC 2008).  
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This area is also considered an Environmentally Significant Area within Bruce County (Hilts and 
Parker 1980). 
 
2.3.7.6 Environmentally Significant Areas (ESA) 
Environmentally Significant Areas (ESAs) were originally identified in the Environmentally 
Significant Areas of Southern Bruce County (Hilts and Parker 1980) by the Saugeen Field 
Naturalists and are shown, as mapped by digitizing from mapping in that report in Figure 3.  
These ESAs were identified by the Saugeen Field Naturalists as areas of ecological significance 
in southern Bruce County considered worthy of protection under municipal Official Plans and 
policies (Hilts and Parker 1980). However, these ESAs have never been formally mapped or 
designated by the Municipality of Kincardine or the County of Bruce.  
 
MacGregor Point South 
This consists of an area of sand plains of glacial Lake Algonquin just south of McGregor Point 
Provincial Park (which is just outside the study area), with beaches and shore cliffs to the south.  
It encompasses the MacGregor Point provincially significant wetland.  Large volumes of running 
and standing water were observed, a product of groundwater discharge.  Vegetation associations 
consist mainly of wetlands: swamp, upland meadow, white cedar/mixed (wet), and white 
cedar/balsam fir/white birch.  The groundcover and understory are of comparatively moderate 
diversity.  This was considered by the evaluation committee as one of the largest shoreline 
linkage sites as well as the largest waterfowl habitat.  Dwarf lake iris, a very rare Great Lakes 
endemic plant species, has been noted within this area (Hilts and Parker 1980). 
 
Scott Point 
This area consists of two abandoned beaches and shore bluffs, remnants of glacial Lake 
Algonquin and Nipissing, with gently sloping sand plains.  Vegetation associations include 
upland scrub, black ash swamp, sugar maple/white birch forest, balsam poplar swamp, 
cedar/balsam fir/white birch forest, trembling aspen, and dry cedar/mixed forest.  The 
groundcover and understory have relatively good diversity.  This was considered one of the 
largest shoreline linkage areas as well as large water-bird habitat.  The area is considered to have 
good species diversity for its size.  It is also designated as an ANSI and a provincially significant 
wetland. 
 
Douglas Point Swamp 
This is a smooth, moderately sloping low, flat area of swamp and successional forest on a glacial 
lake plain.  A steep bluff of glacial Lake Algonquin occurs on its eastern edge.  Vegetation 
associations found were eastern hemlock mixed forest, yellow birch swamp, trembling 
aspen/white birch forest, dry white cedar mixed forest, white cedar/ash/birch forest, white cedar 
mixed swamp, and transitional and scrub areas dominated by American elm, trembling aspen, 
sugar maple, mixed forest, and upland meadow. 
 
Notably, the Bruce Nuclear Power Development Bioinventory Study (Gartner Lee Ltd. 2002) 
completed a technical review of this area and recommended that Douglas Point Swamp should 
be complexed with the Baie du Dore Provincially Significant Wetland and given the same status.  
Although the OMNR has not yet undertaken this review it should be pursued, particularly prior 
to any proposed site development on or adjacent to these lands is considered.   
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Inverhuron Provincial Park 
This ESA, also considered a provincial park, is described in Section 2.3.7.4.  The boundary of 
the ESA corresponds with the boundary of the park. 
 
McRae Point 
This area is situated on sand plains of glacial Lake Algonquin, which are predominantly gently 
sloping and stony, with clay loam in higher areas.  Vegetation associations include cedar/balsam 
fir/white birch forest.  The ground cover and understory have a comparatively poor diversity. 
 
Lorne Beach South 
This area was also selected as an International Biological Program site (NHIC 2008).  It consists 
of an area of medium to heavily-textured till, gently sloping, with small wetland depressions.  A 
stream enters the lake near the north end of the site.  Vegetation consists of upland meadow, 
mixed and cedar forest, slippery elm-white ash deciduous forest, and beech-maple mixed forest, 
with high diversity.  Boulder pavement is present along the Lake Huron shoreline. 
 
Glammis Bog 
This area is also considered a provincially significant wetland and provincial Life Science ANSI.  
It is described in Section 2.3.7.3. 
 
2.3.7.7 Bruce Nuclear Power Development (BNPD) Site 
The BNPD site is one of the largest tracts of natural habitat within the Municipality, consisting 
of successional areas contiguous with swamps and forests interspersed with buildings and other 
infrastructure associated with nuclear energy generation, on a relatively discrete headland along 
the shore of Lake Huron (Douglas Point).  The BNPD site encompasses two wetlands: an 
unevaluated wetland (the Douglas Point Swamp) dominated by eastern white cedar, and the 
provincially significant Baie du Doré wetland, an extensive coastal wetland that includes 
lakeshore marsh, cedar swamp and fen vegetation communities.   
 
There is considerable disturbance in portions of the site.  Within the developed area the largest 
portion is paved or gravelled and is managed to eliminate or control vegetation.  The North and 
East woodlots are small isolated remnants of much larger forested tracts of dry to fresh-mixed 
deciduous forest (Golder and Associates 2005).  These two small isolated stands are composed 
primarily of sugar maple, American beech, white ash, birch and basswood. The understory 
ground cover in both these small woodlots is severely limited, due to the restricted light 
penetration through the closed canopy and the extensive deer browse.  Portions of the site 
contain areas of dry-moist old field meadow and cultural meadow.  These areas reflect extensive 
disturbance and modification over time by Bruce Power activities.  Large patches of goldenrods, 
common St. John's-wort, wild carrot, daisy and agricultural grass species predominate.  Sixteen 
avian species associated with the woods and fields were identified during surveys for expansion 
of the Bruce A reactor. Most are considered widespread and common (Golder and Associates 
2005).  Several area-sensitive species were recorded, including black-and-white warbler and 
winter wren (Golder and Associates 2005). 
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During the Breeding Bird Atlas from 2001-2005, bird surveys were conducted within 10 x 10 km 
squares, based on the UTM grid for Ontario.  One of these squares (17MK50) approximately 
coincided with Douglas Point, encompassing the BNPD site, providing relatively comprehensive 
surveys within a discrete area.  Most of these surveys were likely conducted outside the fenced 
area of the BNPD site due to security restrictions.  A total of 121 bird  species were noted in this 
square: mainly forest species, including several area-sensitive forest species (e.g., winter wren, 
ovenbird, yellow-bellied sapsucker), but also including two area-sensitive grassland species (e.g., 
bobolink, upland sandpiper) and area-sensitive wetland species (e.g., northern shoveler, 
American widgeon), some of which are provincially significant (e.g., least bittern).  
 
Significant concentrations of amphibians and reptiles have also been noted within the BNPD site 
and its environs (Oldham et al. 2002, Golder and Associates 2005, OHS 2008).  Eleven species 
of frogs are reported from the wetlands of Douglas Point (Golder and Associates 2005).  Other 
wetland-dependent species noted include seven reptile species, including some that are 
provincially significant.  The BNPD site also supports a portion of the wintering deer yard 
identified by the OMNR (Figure 3).  
 
Provincially significant wildlife species for which the BNPD site includes elements of critical 
habitat include spotted turtle, western chorus frog, wintering bald eagles, black-crowned night-
heron and red-headed woodpecker. 
 
2.3.8 Disturbance 
Disturbance in the landscape can foster biodiversity by creating different types of habitat where 
there once might have been a more ecologically homogeneous system.  Both natural disturbances 
(e.g., forest fires) and anthropogenic disturbances (e.g., logging) can contribute to this shift.  
However, it is important to recognize that a more biodiverse system is not necessarily more 
desirable from an ecological standpoint.  For example, a disturbed forest may have a more 
biodiverse flora than a comparable undisturbed forest because of the presence of invasive exotic 
species not occurring in the latter.  Nonetheless, the diversity of species in the current landscape 
does reflect how natural communities have been altered in response to the various disturbances, 
and since we cannot return to the pre-colonial landscape it is important to understand the 
relationship between disturbance, habitats and diversity in the existing landscape.  Some flora 
species, notably those of open beaches and dunes, are dependent on natural processes associated 
with sand.  Other disturbances such as urban development and recreational development have 
contributed to an overall reduction in biodiversity. 
 
Shaping of the landscape for agriculture has contributed strongly to the character of the 
landscape and its present biodiversity, particularly in regard to successional habitat.  While 
farming has reduced diversity related to forest and wetland habitats, and likely influenced water 
quality within streams and rivers, it has also created habitat for open habitat species that 
previously were relatively scarce in Ontario.  Grassland-dependent bird species, which are 
abundant in the Municipality in hayfields and pastures, may be declining in southern Ontario 
(Cadman et al. 2007).  Chorus frogs also tend to depend on agricultural habitats. 
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2.3.8.1 Human Disturbances 
This section provides an overview of some of the most important factors that shape the 
vegetation, and therefore most other biological resources, within the Municipality. 
 
Farming 
Studies within the Penetangore watershed have shown that the Penetangore basin, which likely 
reflects the landscape in much of the Municipality (particularly above the Algonquin Bluff), was 
almost completely (93%) forested prior to the first settlement in 1847.  Approximately 13% of 
this forest was swamp (Mansell et al. 2004).  By the late 1890s most of the profitable clearing 
had been completed (Mansell et al. 2004).  In addition, approximately 67% of the lands over the 
Penetangore watershed are now artificially drained (Mansell et al. 2004), and this likely applies 
to most of the Municipality above the Algonquin Bluff. 
 
Remaining forests and wetlands support considerable diversity, despite being remnants of much 
larger systems.  In addition, pastures and hayfields support a high diversity of grassland bird 
species.  However, the decline in area and fragmentation of wetlands and forests has undoubtedly 
also caused negative impacts to diversity within the native ecosystems.  Furthermore, removal of 
forest ecosystems, intensification of agriculture and draining of wetlands has altered the quality 
of rivers and streams within the Municipality, and has likely contributed to the poor water quality 
in the Penetangore River and other watersheds within the municipality, and ultimately in Lake 
Huron as well.  Pesticides and herbicides have likely reduced diversity of vegetation and 
invertebrate densities across the watershed. 
 
Recreational Use of Beaches 
Although the area of beach and dune in the Municipality of Kincardine is small relative to the 
rest of the County, these landforms sustain a disproportionate amount of the native biodiversity 
and significant features within the municipality.  Coastal dune systems are considered to be 
among the rarest and most fragile ecosystems in Canada (Peach 2006).  Significant vegetation 
communities and species of beaches and dunes throughout the Great Lakes are threatened by 
human use.   
 
Many of the significant species noted on the Municipality of Kincardine’s shoreline are restricted 
to a small range within Great Lakes shorelines (Riley 1989, NHIC 1995), but they have tended to 
decline on beaches that are heavily used, or in areas where cottage development occurs close to 
the beach, especially if residents have stabilized the sand, added topsoil and planted turf grass.  
This is partly because species that occur on active sand dunes are adapted to certain types of 
natural disturbances, but are not adapted to disturbance associated with human use.  For 
example, dune grass (Ammophila breviligulata) and sand reed grass (Calamovilfa longifolia) are 
two of the most important plants that colonize sand dunes, as the lengthy rhizomes, which 
sometimes grow 2-3 m in a single year as sand accumulates (Voss 1972) grow both horizontally 
and vertically, capturing and stabilizing the dune.  Unlike the stabilization that comes with a 
man-made structure, the sand colonized by these grasses allows other native species of sandy 
habitats to grow but does not promote the invasion of non-native plants. 
 
Human use affects significant shoreline flora in many ways.  The rhizomes of dune grass are 
broken down by excessive trampling, so that the dunes become susceptible to wind erosion 
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(Peach 2006).  Artificially stabilizing the dunes can make them more susceptible to invasion by 
non-native species that then out-compete native species.  Cottagers sometimes mow or remove 
native flora from shorelines and dunes near their cottages.  Vegetation on beaches that are used 
as recreational areas is raked and removed, eliminating the process by which dunes form (Peach 
2006).  Runoff from fertilizer applications on lawns near beaches carries nitrogen onto the beach, 
which then promotes growth of cattail and other nitrogen-hungry plant species.  
 
The ecology of Carolina puccoon (Lithospermum caroliniense), found on dunes in some areas 
within the Municipality, illustrates the delicate balance of sand accretion and erosion required by 
many sand dune species, which tends to be impeded by shoreline development.  Carolina 
puccoon has exact requirements within its disturbance regime.  It germinates best when covered 
by only 1-4 cm of sand (Weller 1985).  Seeds exposed on the surface are unlikely to obtain 
enough moisture to germinate, while seeds buried deeper than 4 cm are incapable of elongating 
sufficiently to reach the sand surface (Weller 1985).  If the sand is stabilized by building 
breakwalls, non-native species can invade and exclude native species that thrive in more unstable 
substrates. 
 
Invasion of Non-native Species 
Non-native species occur throughout the Municipality, but they are particularly evident along the 
lakeshore where the understory of portions of cedar communities near roads and cottages (noted 
during field work for this study) is largely dominated by non-native species such as yellow avens 
(Geum allepicum) and heal-all (Prunella vulgaris).  Invasion of non-native species is also seen in 
areas of the beach and dune community where the sand has been stabilized.  Non-native species 
that have caused large-scale changes throughout the landscape of the Municipality of Kincardine 
include common buckthorn (Rhamnus cathartica), which increases shade cover within forest and 
cultural habitats, and reed canary-grass (Phalaris arundinacea), which invades wetlands subject 
to disturbance and nutrient enrichment.  Invasion of the non-native species giant reed-grass 
(Phragmites australis) is an invader of damp beach areas along the shoreline within the 
Municipality and other wetlands.  It forms a monoculture that excludes most other species, and is 
expanding within the Municipality.  Non-native species tend to reduce diversity of native 
species, and can change the character of a habitat.  
 
Power Generation 
The BNPD site consists of a large area of buildings and associated infrastructure occupying a 
large proportion of Douglas Point, effectively eliminating areas of natural vegetation from the 
exposed bedrock areas along the shoreline.  In conjunction with this, the transmission corridor 
cuts through several woodlands within the right of way, including the northern portion of the 
Glammis Bog, a provincially significant wetland, ANSI and locally significant ESA.   
 
More recently, a wind generation facility has been built and is now functioning to the east of the 
BPND site. Because the wind turbines have been placed entirely on agricultural lands their 
impacts in terms of habitat loss are minimal. Studies conducted for other comparable large wind 
turbine facilities have also shown that direct impacts to birds and bats (i.e., kills related to 
collision with turbines or related infrastructure) are also minimal (e.g., Fairley 2007; James 
2008).  However, this is a relatively new area of research and the full range of potential impacts 
of large wind turbine facilities are not well understood, particularly with respect to bats which 
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are much more difficult to study (e.g., Arnett et al. 2008; Barclay et al. 2007; Kingsley and 
Whittam 2007). 
 
Construction of infrastructure related to power generation and transmission tends to foster 
successional vegetation.  Many areas of the Bruce Power site are dominated by cultural meadow.  
Vegetation is kept short under transmission lines so tree growth does not interfere with the lines, 
with the result that many transmission corridors are also dominated by successional vegetation.  
However, as in farmland throughout the Municipality, there is considerable diversity of wildlife 
associated with the successional habitat, while diversity associated with forest habitat has 
decreased. 
 
Residential and Industrial Development 
The Municipality of Kincardine currently has approximately 12,000 residents.  The population of 
the Municipality is concentrated in two main areas: the former Geographic Town of Kincardine 
with 6,100 residents and along the lakeshore with approximately 1,200 residents.  The remainder 
are found in the villages of Tiverton, Armow, Bervie and Underwood and scattered throughout 
the agricultural area (Terms of Reference 2008).  Recent residential and industrial development 
has occurred primarily within the Municipality’s Schedule C Lakeshore Area, though there has 
been some expansion of the village of Tiverton.  Generally, urban development has reduced 
diversity of native vegetation and wildlife, as was noted during field surveys in areas classified 
as FO (forest)-R in Figures 4a to 4d, and as can be inferred from the aerial photograph, which 
shows a reduced density of tree cover in areas of intensive development and in residential areas.  
 
2.3.8.2 Natural Disturbances 
Natural forces used to initiate succession within southern Ontario.  Disturbance such as fire, ice 
storms, beaver activity and insect damage were the primary determinants of diversity in the pre-
settlement landscape.  However, most of the vegetation growing in natural sites at present is a 
result of the large-scale forest removal in the 1850s.  The only remaining natural disturbance 
throughout the Municipality is the continuing gradual succession of vegetation communities to 
forest, occasional changes in hydrology caused by beaver.  Small areas of natural disturbance 
caused by shifting and blowing sand are also present along the Lake Huron waterfront.  Natural 
disturbances are exacerbated or modified by human activities throughout agricultural and 
residential landscapes. 
 
Tolerance of the forces that create natural disturbance such as flooding and fire may be a 
technique for management to foster diversity in some circumstances.  As discussed in the 
following sections, without the natural disturbance related to periodic fires or flooding, the 
vegetation within the Municipality may gradually become more homogeneous in some areas, 
succeeding to deciduous or mixed climax forest.  The disturbance related to residential 
development will likely lead to a greater diversity of non-native vegetation, with a few non-
native species becoming dominant, while native diversity related to succession continues to be 
lost. 
 
Forest Succession 
There are four stages of forest growth after a macro-disturbance such as logging (William Draper 
Consulting 1999), three of which are present within the Municipality of Kincardine, with the first 
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two stages mainly below the Algonquin Bluff.  The forests within the Kincardine Ecodistrict are 
generally in the third stage of forest succession. 
 
In the first stage, the stand initiation stage, woody shrub species co-exist with both old field and 
forest species, and diversity is high.  However, being shade intolerant, these shrubs are soon 
eliminated by trees as woody shade-intolerant species (poplar, birch) invade as a dense sapling 
layer in the second stage, the stem exclusion stage.  These dense saplings create radical changes 
in microclimate (and therefore reduce diversity) by increasing shade.  However, soil moisture 
and soil nutrients are also increased.  The understory is sparse, because of the competition for 
light and nutrients by trees.  Following this stage, mid-tolerant species (oak, white ash) may 
become established.  However, shade-tolerant species (sugar maple, beech, hemlock) begin to 
establish in the microclimate created by the intolerant and mid-tolerant species: these eventually 
eliminate the intolerant and mid-tolerant species entirely.  In this understory re-initiation stage, 
diversity again increases as more light becomes available beneath the canopy because the forest 
vegetation becomes stratified into distinct canopy, subcanopy, shrub and ground layers.  In this 
stage, an even-aged canopy develops, with all trees roughly the same age, having begun to grow 
after the initial disturbance.   
 
Old-growth generally starts to occur after the original canopy begins to die and is replaced by 
regeneration in areas of micro-disturbance in tree gaps, producing a characteristic “super-
canopy” of extremely large trees with an underlying canopy of smaller, but still mature trees.  
Old-growth forest supports a high diversity of microhabitats, with abundant large and small 
woody debris, great stratification, areas of large and small trees and associated variations in 
shade conditions, and varied microtopography on the forest floor because of pits created by tree 
fall.  There are no known old-growth forests within the Municipality.  However, without 
disturbance, successional areas will eventually succeed to forests dominated by shade-tolerant 
species.  Forest succession will likely continue to occur on hazard lands such as watercourses 
and unstable bluffs, unless they are stabilized by artificial means.   
 
Changes in Hydrology  
Changes in the vegetation of rivers and creeks could occur periodically as a result of changes in 
hydrology, related especially to beaver activity.  Beavers are well known in Ontario forest 
landscapes (including ravines in urban areas) for their tendency to cause widespread, long-term 
fluctuations in hydrology (Naiman et al. 1986).  Beavers build dams to form ponds, which 
expand the saturated surface of a riparian zone to increase the habitat and food supply and to 
protect themselves from predators.  As a result of the increased saturated surface area, the 
terrestrial community converts to an aquatic community.  The beavers only remain in an area as 
long as the food supply lasts.  When the preferred foods (poplar and birch) are exhausted they 
move to a new area abandoning the dams, which eventually deteriorate and wash out.  They may 
also move if their ponds silt up as a result of sediment washing in from upstream.  As beaver 
colonies abandon and reoccupy sites, successional changes may include development of 
emergent or shrub-rich wetland that can also revert back to open water habitat, perpetuating a 
state of vegetation flux.  If beavers do not return to a site, early successional vegetation will 
appear, and eventually the site will return to a forested community (Syphard and Garcia 2001).    
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Beavers tend to be very poorly tolerated in urban landscapes, especially if they cause flooding.  
They may therefore be eliminated within the Municipality of Kincardine in areas that become 
urbanized.  However, other changes in hydrology may continue to occur in river and creek 
systems from periodic flooding associated with heavy rain events and spring seasonal snowmelt. 
 
Coastal Dynamics 
Another important natural disturbance, or dynamic, that continues to shape the Municipality of 
Kincardine’s (and the County of Bruce’s) natural heritage is the continual fluctuation of lake 
levels and the interaction of wind, water and ice along the lakeshore.  The forces of wind, water 
and ice are continually interacting with the land and determining vegetation patterns as well as 
habitat diversity along the lakeshore areas.  Both terrestrial vegetation and the associated habitats 
are affected by long-term, seasonal and short-term fluctuations in lake levels which, in concert 
with the forces of wind, water and ice, determine the character of the shoreline.  Storms can 
cause accelerated erosion and deposition, both forming and destroying dune communities.  These 
actions both destroy and create opportunities for vegetation colonization, as shorelines expand 
and contract while sands further inland stabilize and succeed to savannas and woodlands.   
 
Shoreline development for recreational, residential and industrial land uses can alter these 
dynamics, and change the natural vegetation patterns and wildlife habitat creation / destruction 
which are part of the natural coastal dynamics.  Installation of groynes, piers and other structures, 
as well as dredging, all affect natural erosion and sediment transport processes along the 
lakeshore.  These dynamics along the Lake Huron shoreline are what create unique conditions 
for a number of regionally and provincially significant vegetation communities and species, and 
disrupting these dynamics can result in loss of habitat for these specialized species. 
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3.0 SUMMARY OF PROCESS TO DETERMINE APPROACH & METHODOLOGY 
 
From the outset, the approach and methodology developed for the Oxford (County) Natural 
Heritage Study (2006) was identified as the suggested starting point for identifying significant 
natural heritage features and functions in the Municipality of Kincardine.  Therefore, Oxford’s 
approach and the related methodology was used as the basis for initiating discussions with the 
Study Steering Committee and the Science Committee (see Section 1.1). 
 
Given the emphasis on the development of an ecologically-based approach and scientifically-
defensible criteria for identification of a Natural Heritage System (NHS) for the Municipality of 
Kincardine, it was a priority to draw on the most current sources and expertise in natural heritage 
planning available within the study timeline.  
 
The methodology for identifying and defining the criteria to be used was based on: 

• consultations with a Science Committee assembled for this study; 
• consideration of criteria and approaches developed for other current municipal natural 

heritage planning studies in southern Ontario; 
• careful consideration of the criteria (and methodology) developed for the Oxford Natural 

Heritage Study (2006) (as recommended in the study Terms of Reference); 
• consideration of how the Oxford NHS criteria may need to be refined or altered to better 

reflect the natural heritage of the Municipality of Kincardine; and 
• consideration of some of the relevant and current science in the fields of conservation 

biology and landscape ecolog. 
 
A discussion of each of these is provided in the sections below. 
 
3.1 Composition of and Consultations with the Science Committee 
The Terms of Reference that set out the framework for this project stated that the methodology 
that would be used for defining the Municipality of Kincardine Natural Heritage System (NHS) 
should be based on the methodology used by the Oxford Natural Heritage System (2006).  A 
Science Committee was selected to scrutinize this methodology and to determine how it could be 
applied to the Municipality of Kincardine.  The committee was composed of the following 
volunteer members: 

• Madeline Austen, Campbellville, Ontario; 
• Dr. Jane Bowles, Ecological Consultant and Adjunct Professor, University of Western 

Ontario 
• Amber Cowie, Conservation Coordinator , Ontario Nature 
• Bill DeYoung, Bradwill Consulting  
• Dave Featherstone, Manager, Watershed Monitoring Program Nottawasaga Valley 

Conservation Authority 
• Bob Gray, OMNR Ecologist (retired), Owen Sound Area Office, Midhurst District 
• Dan Kraus, Manager of Conservation Science, Nature Conservancy of Canada 
• Geoff Peach, Coastal Resources Manager, Lake Huron Centre for Coastal Conservation 
• Tara Tchir, Ecologist, Upper Thames River Conservation Authority; 
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The consulting team for the Science Committee was composed of the following: 
• Sarah Mainguy, Senior Ecologist, North-South Environmental Inc.; 
• Dr. Brent Tegler, Applied Ecologist/Partner, North-South Environmental Inc.; 
• Ken Ursic, Senior Ecologist, Dougan & Associates; and 
• Margot Ursic, Planning Ecologist, Dougan & Associates. 
 

All members of the committee received a summary of a presentation that included an initial 
outline of the Oxford methodology, and a summary of the issues associated with the 
methodology if it were to be applied to the Municipality of Kincardine.  All but two members of 
the committee attended a meeting where the methodology and issues were discussed as a group 
(some attended by telephone).   
 
A summary of the methodology resolved and/or discussed by the group was circulated to each 
committee member by email.  Members were asked to comment on the methodology and suggest 
changes.  All members were also asked to comment on the information sources that should be 
used for implementing the methodology.  All but two members provided comments, with one 
advising that prior commitments prevented further comment, and one not responding. 
 
A final meeting of the consulting team was held to resolve any outstanding issues from the 
meetings and consultations.  The methodology arrived at by the group, including any comments, 
was summarized in a draft final methodology, which was circulated to the Science Committee to 
provide an opportunity for final comment, if desired.  Two members provided further comment, 
which was incorporated into the final report. 
 
3.2 Key Principles for Criteria Evaluation  
Although the identification of Natural Heritage Systems (NHS) using established and defensible 
criteria is becoming more widespread in southern Ontario, there remains some variability in the 
approaches used to apply the criteria.  For this study, some key principles which the consulting 
team has used in other comparable studies (e.g., Peel-Caledon Significant Woodlands and 
Significant Wildlife Habitat Study, Draft Report, 2008) were established at the outset to try and 
ensure that the recommended criteria for identifying a terrestrial NHS in the Municipality of 
Kincardine remained ecologically-based and implementable with data collected for this study or 
readily collected at the site-specific level.  The key principles applied for criteria selection are 
summarized below. 
 
Separate Identification of Significance from Policies 
The process for identifying significant natural areas should be kept separate from the means used 
to protect them (i.e., the policies).  Criteria selection should be based on strictly ecological and 
conservation considerations, and not on whether and how they should be protected.  This 
approach should focus this study on the science and conservation issues, leaving the debate on 
policy (i.e., on the degree of protection afforded to specific natural heritage features) to the 
policy development stage. Notably, this approach is reflected in the separation of the study 
reports into Volume 1, which focuses on existing natural heritage and identification and 
application of the recommended criteria, and Volume 2, which discusses potential policy options 
and directions. 
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Base Criteria Selection on Ecology and Conservation Principles 
Criteria selection should be based mainly on a review of ecological and conservation principles, 
and experience that might have been gained by other municipalities.  It is also recognized that in 
some circumstances economic and social values should also be considered in the development of 
criteria and thresholds.  This helps ensure a science-driven approach that is “top down” whereby 
criteria are applied uniformly across the study area.   
 
Keep the Process of Identification as Simple and Objective as Possible 
Approaches to developing criteria-based systems include: 

• weighting particular criteria more than others; 
• ranking criteria as being of “high”, “medium” or “low” importance; or 
• requiring that two or three criteria need to be satisfied to confer significance. 

These approaches are complex and often require making value judgments on the relative merits 
of particular criteria.  This study puts forward an approach (as in the Oxford NHS) whereby each 
recommended criterion would be applied individually, and that areas meeting any one of the 
recommended criteria would qualify as candidate significant natural heritage areas. Notably in 
some cases portions of or entire areas will meet more than one criteria, however this only further 
confirms a given area’s significance in the same way that a given area can have multiple 
environmental designations. 
 
Ensure the Criterion Can Be Applied with Consistency 
A criterion may be sound ecologically but is of limited practical use if it cannot be readily 
applied with data that is readily available through secondary sources or readily obtained through 
site-specific studies.  Ideally, criteria for which there is reasonably accurate and current data 
would be selected.  However, it is recognized in the Municipality of Kincardine that there are 
significant natural heritage data gaps, and that for some important criteria (i.e., especially many 
types of significant wildlife habitat) require site-specific verification and/or assessment. In 
addition, criteria that can be quantified (i.e., as either presence/absence or by established 
thresholds) are preferable to those that require judgment and professional opinion for their 
application since this ensures a greater degree of consistency between different studies. 
Therefore criteria selection should ensure data can be relatively easily collected at the site or 
landscape level, and that determination of significance is measurable.  
 
3.3 Review of Approach and Criteria Used in Other Municipalities  
Criteria-based identification of significant natural heritage features and/or municipal natural 
heritage systems is increasingly recognized as defensible, transparent and a practical approach to 
natural heritage planning. This approach has been adopted in a number of municipalities (e.g., 
Norfolk County, City of Toronto, Town of Oakville, Region of Waterloo, City of Hamilton, 
Town of Fort Erie) and is under development in a number of others (e.g., Town of Caledon / 
Region of Peel, County of Oxford, City of Guelph). 
 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

 Kincardine Natural Heritage Study – Volume 1 – January 2009 page 70 

This section provides a review of seven current criteria-based Natural Heritage Systems for 
different jurisdictions in southern Ontario, as follows: 

• Oxford County 
• Norfolk County 
• Lake Simcoe Region 
• Town of Fort Erie 
• Duffins-Rouge Area 
• Oak Ridges Moraine 

 
These represent a combination of upper tier, single-tier and lower tier jurisdictions that were 
selected because they demonstrate consistency with the current Provincial Policy, have 
considered the current science in landscape ecology and conservation biology, and have been 
adopted at some level by the jurisdiction (see Tables 10 through 15).  In addition, all of them 
except for Oxford (which was included because it was identified as the “model” system to be 
used in this study) and the Oak Ridges Moraine have lakeshore areas within their jurisdictions 
requiring special consideration. 
 
Table 9. Summary of Natural Heritage System criteria developed for Oxford County. 

Jurisdiction OXFORD COUNTY 

Source STUDY:  Oxford Natural Heritage Study (Upper Thames Conservation Authority 
2006) 

Status Study completed and adopted as basis for NHS by UTRCA. 

Criteria Based on PATCH units = all forest and wetland, plantation, hedgerows (,>50 m wide) 
thickets, and water. Polygons >0.5 ha and incl. unnatural areas within or adjacent to 
polygon with max. width of 20 m comprising no more than 25% total area. NOTES: no 
meadows incl. and no known prairies; also no linkage criterion per se (just proximity). 
 
1. Patches containing rare species 

• Based on NHIC records; provincial, regional and locally rare (Note: NHIC 
only provincial) 

2. Patches designated in County OP 
• Incl. ANSIs, ESAs, PSWs and LSWs 

3. Patches within 150m of designated, non-wetland habitats in the OP (see #2) or 
within 750m of designated wetland habitats in the OP (i.e., PSW and LSW) 

4. Patches ≥10ha (Note: threshold determined by plotting distribution curve). 
5. Woodland patches with interior habitat (area 100 m from perimeter) 
6. Patches within well-head capture zones or intrinsic groundwater susceptibility 

areas (>20 ha) 
7. Patches containing an open watercourses or within 50 m of an open watercourse 
8. Patches with the largest area on each landform and soil type, AND all patches in 

valley lands (defined through slope stability and erosion lines). 
9. Patches which contain large amounts of each natural vegetation community type 

• Wet conifer >4 ha; wet mixed >60 ha; shrub >4 ha, wet deciduous >45ha; 
conifer >15 ha, mixed >45 ha; open wetland >10 ha and  deciduous >20 ha 
(Note: thresholds determined by plotting distribution curves for each veg type).

Implementation Areas that meet at least 1 criterion are to be considered significant and components of 
the Natural Heritage System. 
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What makes the approach used by the Oxford NHS, as summarized in Table 9, (Upper Thames 
River Conservation Authority 2006) unique compared to most of the other municipal criteria-
based NHS is the concept of a “patch” being used as the base unit on which to confer 
significance (or not, as the case may be).  The implication of this approach is that rather than 
assessing distinct natural feature types (e.g., wetlands, woodlands, meadows) for their 
significance on an individual basis, patches of closely associated natural features (e.g., 
woodland, wetlands and potentially other natural features such as thickets) are treated as a single 
unit so that significance conferred onto any component within this patch becomes assigned to the 
entire patch. 
 
From a strictly ecological perspective, this approach is sound because it recognizes the 
importance of closely associated habitats in supporting each other’s functions and also provides a 
basis for protection of greater biodiversity than a strictly features-based approach which may 
result in the exclusion of certain “less significant” natural areas even if they are surrounded by 
significant natural features.  Furthermore, this approach also tends to build a more robust and 
sustainable natural heritage system because to some extent it captures buffers within its design. 
The disadvantage of this approach is that it tends to amalgamate features and functions of 
varying significance and is consequently difficult to translate directly into features-based natural 
heritage policy and mapping.  Distinguishing between “no development” and “potential 
development” zones within these significant natural heritage patches then must either be done at 
the site specific level, or by superimposing features-based mapping that distinguishes between 
the different features as identified in Provincial Policy (e.g., significant woodlands, significant 
wetlands, etc.).   
 
The scientific rationale for the Oxford NHS criteria is discussed in more detail in Section 3.4 as 
these were the criteria that were primarily considered for the Municipality of Kincardine NHS.  
 
The approach and criteria developed for the County of Norfolk, summarized in Table 10, are 
more strictly features-based (i.e., significant natural areas correspond more directly to specific 
features identified in Provincial Policy) (see Table 10).  However, the Natural Heritage System 
Strategy recently developed in support of the Official Plan Amendment for the Lakeshore 
Special Policy Area (Marshall Macklin Monaghan 2007) recommends additional components for 
confirmation as part of the NHS at the site-specific level (i.e., representation of: (i) the diversity 
of natural landforms; (ii) the diversity of vegetation communities; (iii) all significant species 
(incl. Special Concern, S1-S3, “rare” in Norfolk County, as per the local Natural Areas 
Inventory); (iv) indicators of significant wildlife habitat (including forest patches that provide 
habitat for forest interior and area-sensitive forest birds, stopover habitat for migratory birds and 
butterflies, habitat for declining species of upland grassland birds, and ephemeral wetlands that 
provide breeding habitat for herpetofauna); and (v) representation of terrestrial contributors to 
aquatic ecosystems (including headwater forests, headwater wetlands, riparian vegetation; and 
areas of groundwater  discharge). 
 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

 Kincardine Natural Heritage Study – Volume 1 – January 2009 page 72 

Table 10. Summary of Natural Heritage System criteria developed for Norfolk County, including 
the Lakeshore Special Policy Area. 
Jurisdiction NORFOLK COUNTY (including the LAKESHORE SPECIAL POLICY AREA) 

Source STUDY: Norfolk County Lakeshore Special Policy Area Secondary Plan Natural Heritage 
System Strategy (Marshall Macklin Monaghan 2007) 

Status Takes Norfolk County Official Plan and starts to develop more science-based and 
ecologically-based approach to development of a NHS for the Lakeshore Special Policy 
Area. 

Criteria From Norfolk County OP: 
1. PSWs & Habitat for THR + END species  
2. ANSIs 
3. Significant Woodlands : 

a. Size:  ≥ 10 ha for the eastern side of County; ≥ 25 ha for western side  
b. Interior Forest (100m from edge) 
c. Proximity/Connectivity: any woodland within 50m of a significant natural area 

(i.e., ESAs, PSWs and Life Science ANSI) 
d. Proximity to Water: any woodland within 30m of any hydrological feature, 

incl. all streams, headwater areas, wetlands and lakes. 
e. Rare Species: any woodland containing threatened or endangered species. 

4. Significant Valleylands: to be identified with Conservation Authority regulatory lines, 
flood plain mapping, unstable slope mapping, where available, or the edge (outer 
boundary) of any associated natural heritage feature, whichever is the greater.  

5. Hazard Lands 
 
Additional components recommended for confirmation as part of the NHS - representation 
of: 
(i) the diversity of natural landforms;  
(ii)  the diversity of veg. communities;  
(iii) all significant species ( incl. Special Concern, S1-S3, “rare” in Norfolk County, as per 
the NAI);  
(iv) indicators of significant wildlife habitat incl.: 

a) forest patches that provide habitat for forest interior and area-sensitive forest 
birds but do not contain forest interior; 
b) identified important bird areas; 
c) stopover habitat for migratory birds; 
d) stopover habitat for migratory butterflies; 
e) habitat for declining species of upland grassland birds; 
f) unevaluated wetlands;  and 
g) ephemeral wetlands that provide breeding habitat for salamanders, frogs and 
toads. 

v) representation of terrestrial contributors to aquatic ecosystems, including: 
a) headwater forests; 
b) headwater wetlands; 
c) riparian vegetation; and 
d) areas of groundwater  discharge 

Implementation Existing OP designations to be applied in conjunction with NHS components listed above to 
comply with PPS. A secondary plan draft Official Plan Amendment was completed Jan. 23, 
2008 by Marshall Macklin Monaghan. 

 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

 Kincardine Natural Heritage Study – Volume 1 – January 2009 page 73 

 
These additional components are of particular relevance to the Municipality of Kincardine whose 
lakeshore area, like Norfolk’s, is the location of some of the municipality’s most unique and 
most sensitive ecosystems, and also the area of most intense development pressure.  In Norfolk’s 
draft OPA for the Lakeshore Special Policy Area (Marshall Macklin Monaghan 2008), some of 
these additional areas have been identified on a preliminary basis on maps and are subject to 
Environmental Impact Studies for development proposed within them and, in the case of 
unevaluated small forest patches and upland grassland habitat patches, in lands within 50 m of 
them.  Identification of these additional NHS features is progressive, particularly with respect to 
bird conservation since it recognizes the significant wildlife habitat through the importance of 
some smaller forest patches and upland grassland areas in addition to larger forest patches. It also 
recognizes the importance of lakeshore and near-lakeshore habitats for migratory birds (and 
butterflies).   
 
Notably, for significant woodlands the threshold for patch size is 10 or 25 ha depending on the 
location in the County, interior forest is calculated at 100 m from the forest edge, and proximity 
extends 50 m to another designated natural area and within 30 m of a watercourse.  Also of note 
is the inclusion of provincially, regionally and locally rare species as indicators of significant 
wildlife habitat. 
 
The Lake Simcoe Region NHS, summarized in Table 11, takes a slightly different approach in 
that it identifies a series of natural heritage features and then divides them into one of four levels 
with different levels of significance (i.e., provincial level 1, provincial level 2, regionally 
significant, supporting functions).  In this approach, the full range of significant natural heritage 
features is identified (except for significant wildlife habitat for which they have acknowledged 
data gaps) but the implication is that the level of protection afforded to these will be greater for 
level 1 than for the other levels. 
 
Like the other NHS reviewed, Lake Simcoe’s identifies criteria for the full range of features 
identified under the Provincial Policy Statement.  Notably this includes woodlands (including 
plantations) ranging in size from 2 ha to more than 25 ha, all unevaluated wetlands greater than 
0.5 ha and specific significant wildlife habitat, including deer wintering yards, colonial waterbird 
nesting sites, provincially rare vegetation types, and habitat for grassland birds of at least 10 ha. 
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Table 11. Summary of Natural Heritage System criteria developed for Lake Simcoe Region. 
Jurisdiction LAKE SIMCOE REGION 

Source STUDY: Natural Heritage System for the 
Lake Simcoe Watershed, Phase 1: Components and Policy Templates (Lake Simcoe Region 
Conservation Authority and Beacon Environmental, 2007) 

Status Adopted by the LSRCA as a tool for plan review, providing advice to its municipal partners 
and members of the public. 

Criteria Natural Heritage System Components: 
Significant Habitat for END and THR Species, Significant Wetlands, Significant 
Woodlands, Significant Valleylands, Significant Wildlife Habitat, Areas of Natural and 
Scientific Interest, Habitat for Fish, and Linkages 
 
Provincially Significant - Level 1: 
• Provincially Significant Wetlands (PSWs) 
• Woodland Patches ≥ 25 ha 
• Significant Habitat of END & THR Species 
Provincially Significant - Level 2: 
• All non-evaluated wetlands ≥ 10 ha 
• Any wetland contiguous with evaluated non-PSWs where the total area ≥ 10 ha 
• Unevaluated wetlands contiguous with PSWs 
• Woodland patches ≥ 10 and < 25 ha 
• Significant valleylands 
• Core Winter Deer Yards (Stratum 1) 
• Colonial waterbird nesting sites 
• Rare vegetation communities  
• Confirmed Provincial Life Science ANSIs 
Watershed Significant - Level 3: 
• Evaluated non-PSWs and designated LSWs 
• Watercourses, waterbodies, drains, online ponds and mapped offline ponds within 30 m 

of another NHS feature (Habitat for Fish) 
• Confirmed Regional Life Science ANSIs 
• Woodlands ≥ 0.5 and < 10 ha that within 30 m of any other identified Level 1, 2 or 3 

feature 
• Unevaluated wetlands ≥ 0.5 ha w/in 30 m of any identified Level 1, 2 or 3 NHS feature 
• Woodlands ≥ 4 ha and < 10 ha in urban areas 
• Stream Linkages minimum 30 m from creek between Level 1, Level 2 and/or Level 3 

features (or their continuous Level 4 features) 
• Proximity Linkages between Level 1, 2 and/or 3 features (or continuous Level 4 

features) 
Supporting - Level 4: 
• Unevaluated wetland units ≥ 0.5 and < 10 ha 
• Cultural thickets (CUTs) continuous w NHS Level 1, 2 and/or 3 woodlands / wetlands 
• Woodland patches ≥ 2 and < 10 ha 
• Grassland communities: CUM and CUT ≥ 15 ha; CUT and CUM ≥ 10 ha when 

surrounded by other NHS components; and contiguous CUT/CUM ≥ 20 ha 

Notes Level 1 – no development except infrastructure; Level 2,3 – subject to EIS; Level 4 – 
opportunities for conservation. 
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Table 12. Summary of Natural Heritage System criteria developed for the Town of Fort Erie. 
Jurisdiction TOWN OF FORT ERIE 

Source POLICY: Town of Fort Erie Official Plan (2006) 

Status ADOPTED Sept. 2006: Natural Heritage (Section 8) 

Criteria 1. Environmental Protection Areas 
• Provincially Significant Wetlands  
• ANSIs 
• Habitat of Vulnerable, Threatened, and Endangered Species  
• Natural Hazard Areas (Note: includes policy for Dunes) 
 

2. Environmental Conservation Areas 
• Locally Significant Natural Areas (LSNAs): higher ecological significance than 

areas below in that they meet 3 or more criteria (see below) of the Town’s Natural 
Areas Inventory 

• Locally Significant Wetlands 
• Woodlands (more than 2 ha), Thickets and Meadowlands 
• Environmental Corridors and Linkages (areas with potential for improved 

ecological integrity if rehabilitated) 
 

3. Valleylands, Stream Corridors and Fish Habitat Areas 
 
Adjacent Lands (trigger EIS) 

• PSW – 120m 
• ANSIs, Habitat of VTE Species, Environmental Conservation Areas – 50m 
• Critical Fish Habitat – 30m from top of bank 
• Other Fish Habitat – 15m from top of bank 

 
LSNA Criteria (Town of Fort Erie Natural Areas Inventory, Dougan & Associates 2003): 
1. Designated Areas (e.g., ESAs, PSWs, ANSIs)  
2. Hydrologic & Climatologic Functions (incl. groundwater discharge/recharge areas) 
3. Site Condition (e.g., high quality areas) 
4. Areas supporting moderate to high levels of biological and physical diversity 
5. Significant landforms, species, communities or wildlife habitats 
6. Key Natural Heritage System components (e.g., core areas, linkages, enhancement 

zones)   
7. Representative Habitats  
8. Educational, Recreational or Spiritual value 
9. Economic Value (e.g., forest resources, fisheries, or ecotourism potential) 

Notes No development in PSWs, ANSIs. EIS required for proposed development in all other lands 
as well as adjacent lands in all categories. 
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The natural heritage section of the Town of Fort Erie’s Official Plan, summarized in Table 12, 
combines provincially significant natural heritage features (i.e., all those listed under 
“Environmental Protection Areas”, notably including specific policy for dunes within natural 
hazard lands) with other regionally and locally significant natural heritage features (i.e., 
“Environmental Conservation Areas”, based in part on a Natural Areas Inventory which 
identified Locally Significant Natural Areas (LSNAs)).  The Environmental Conservation Areas 
include environmental corridors and linkages which may be areas in need of restoration.  Also of 
note is the fact that like the Oxford NHS, the LSNA study identified patches of significant 
habitat rather than isolated features based on seven ecologically based and two social criteria (as 
listed in Table 12).  The Town of Fort Erie’s policy also identified valleylands, stream corridors 
and fish habitat.   
 
The Town of Fort Erie may provide a good model for the Municipality of Kincardine in terms of 
natural heritage policy direction because: (a) it combines provincially and regionally / locally 
significant natural heritage features to build a NHS, (b) is a lakeshore community that is under 
increasing development pressure in large part because of its lakeshore, and (c) because it 
provides a practical and progressive approach to natural heritage protection that is fully 
consistent with Provincial Policy. 
 
The Duffins-Rouge Corridor NHS, summarized in Table 13, is another recently completed NHS 
in an urbanizing area just east of Toronto that contains lakeshore habitat.  This NHS, like the 
others reviewed, goes beyond protecting provincially significant natural heritage and also 
identifies seepage areas; woodlands of at least 0.5 ha, 1 ha or 4 ha depending on their 
composition and context; intermittent streams; the entire Lake Iroquois shoreline; designated 
ESAs; linkages of at least 100 m wide and buffers of at least 30 m around all wetlands, streams 
and significant woodlands. 
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Table 13. Summary of Natural Heritage System (NHS) criteria developed for the Duffins Rouge 
Agricultural Preserve and NHS in the City of Pickering. 
Jurisdiction SEATON LANDS / DUFFINS-ROUGE 

Source STUDY: Central Pickering Development Plan, City of Pickering (OMNR Aurora, May 
2005) 

Status ADOPTED  

Criteria 1. Wetlands  
• identified and mapped by OMNR; supplemented with ELC mapping 

2. Seepage/Discharge Areas/Groundwater Flow System 
• all groundwater seeps observed 
• any vegetative indicator species of cold-water discharge 

3. Significant Woodlands 
• having an average width of at least 40 m and at least 4 ha 
• at least 0.5 hectare if any portion is within 30 m of a wetland stream. 
• as small as 1 hectare are significant if found to be ecologically important (e.g. 

supporting a mature forest) 
4. Streams 

• All permanent and intermittent streams 
5. Lake Iroquois Shoreline 

• mapped with air photos, contour maps, and field checks by OMNR 
6. Valleys  

• mapped with air photos, contour maps and field checking  
7. Species at Risk (as designated) 
8. Environmentally Significant Areas (as designated) 
9. Flora and Fauna (species list) 
10. Linkages  

• minimum of 100 m in width and based on proximity of features and distance 
between features (i.e. the shorter the distance the better).  

• aligned to be relatively straight (to allow wildlife passage to be as direct as 
possible) 

• connections between identified core NHS blocks  
11. Buffers 

• 30 m on both sides of all streams and around all significant woodlands (back from 
the dripline), valleys (back from top-of-bank), and the Iroquois shoreline. 

• Min. 30 m buffer was applied around all wetlands, except for headwater wetlands 
where minimum of 120 m or the limit of the catchment basin was applied 

Implementation NHS combines all criteria for system of:  Lake Iroquois shoreline, wetlands, woodlands, 
waterbodies, linkages and buffer areas. 

 
 
The summary of ecological features and functions identified for the Oak Ridges Moraine is the 
last NHS reviewed for this study.  Although lacking lakeshore habitat, the Oak Ridges Moraine 
Conservation Area is, like the Municipality of Kincardine, predominantly agricultural and, like 
many municipalities in southern Ontario, subject to increasing development pressures.  The Oak 
Ridges Moraine Conservation Plan went through a lengthy study and review process (including 
OMB hearings) and has been the subject of much scrutiny because of its location, and because of 
the number of precedents for NHS conservation which it set. 
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The Oak Ridges Moraine Conservation Plan, which was developed in support of the Oak Ridges 
Moraine Conservation Act (2001), is an ecologically-based plan established by the Ontario 
government to provide land use and resource management direction for the 190,000 hectares of 
land and surface water features on the Moraine.  A series of technical papers, last revised in 
2007, were developed by the provincial government to facilitate implementation of the plan. 
These papers were developed using the best available science and data, and integrating feedback 
received from other provincial ministries, conservation authorities, municipalities, environmental 
and community groups, the development community and the aggregate industry.  Although these 
technical papers were developed specifically for the Oak Ridges Moraine Conservation Plan 
area, they contain specific guidance on progressive approaches to identifying significant 
woodlands and significant wildlife habitat, as well as terrestrial linkages. 
 
The Oak Ridges Moraine Conservation Plan (approved in 2002) identifies many features for 
protection that had normally not been included in NHS prior to the new Provincial Policy 
Statement (approved in 2005).  This includes consideration for all wetlands of at least 0.5 ha, 
significant woodlands of at least 0.5 ha or 4 ha depending on their location, specific categories of 
significant wildlife habitat (waterfowl stopover / staging / nesting areas, colonial nesting bird 
habitat, snake hibernacula, rare habitat types, amphibian woodland breeding habitat, and habitat 
for specified species of conservation concern); linkages between 60 m and 240 m wide; and 
landform conservation areas. 
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Table 14. Summary of Natural Heritage System criteria developed for Oak Ridges Moraine. 
Jurisdiction OAK RIDGES MORAINE 

Source Oak Ridges Moraine Conservation Plan (ORMCP) (2002) and supporting Technical Papers 
(last updated July 2007) (OMNR) 

Status ADOPTED through the Oak Ridges Moraine Conservation Act (2001) and implemented 
through the ORMCP and Technical Guidelines. 

Criteria NOTE: The following Key Natural Heritage Features  
have been summarized for the purposes of brevity but do not capture the full scope of the 
guidelines. 
 
1. Wetlands: ≥ 0.5 ha meeting specified criteria; min. 30 m vegetation protection zone 
2. Significant portions of the habitat of endangered, rare and threatened species: guidance 

provided in Technical Paper #6; site and species-specific approaches required 
3. Fish habitat:  as per OMNR / DFO mapping OR all permanent or intermittent streams, 

kettle lakes, and all ponds other than off stream constructed ponds shall be considered 
4. Areas of natural and scientific interest (life science):  as per  OMNR 
5. Significant valleylands 

• all streams with well defined valley morphology of 25 m or more;   
• all spillways and ravines with flowing or standing water for at least 2 mo/yr; OR  
• as identified by OMNR 

6. Significant woodlands  
• ≥ 4 ha in Countryside / Settlement Areas 
• ≥ 0.5 ha in Natural Core / Linkage Areas 
• ≥ 0.5 ha in key natural heritage / hydrologically sensitive feature 

7. Significant wildlife habitat  
• As defined by OMNR; thresholds provided for some in Tech. Paper #2 

8. Sand barrens, savannahs and tallgrass prairies 
• Defined in Technical Paper #1; min. veg. protection zone of 30 m 

9. Supporting Connectivity  
• Already identified as part of KNHF and Core Linkages; Countryside linkages to be 

at least 60 m wide, or half the width of the separation area to max. of 240 m 
10. Landform Conservation  

• Category 1: 50% or more of the land surface comprised of lands with slopes in 
excess of 10%; land with distinctive landform features such as ravines, kames and 
kettles; and/or land with a high diversity of land slope classes. 

• Category 2:  20% to 50% of the land surface comprised of lands with slopes in 
excess of 10%;  with distinctive landform features (e.g., ravines, kames and 
kettles); and/or land with a diversity of land slope classes 

Implementation Area municipalities required to be consistent with ORMCP policies in their Official Plans. 

 
 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

 Kincardine Natural Heritage Study – Volume 1 – January 2009 page 80 

3.4 County of Oxford NHS Criteria 
The Oxford Natural Heritage Study (Upper Thames River Conservation Authority 2006) 
identified nine criteria for determining whether or not a habitat patch9 should be considered 
significant (as listed in Table 9).  The rationale for each of these criteria is discussed below in the 
context of the Municipality of Kincardine’s natural heritage.  Recommended methodology for 
including significant patches is based on their intrinsic characteristics, such as size, presence of 
rare species and presence of habitat interior.  The methodology also builds substantially on 
designation of significant upland polygons associated with wetlands, streams and other features, 
as discussed below. 
 
1. Patches that Sustain Rare Species 
Woodlands and other vegetation communities that provide habitat for rare species, whether they 
are provincially or regionally rare, contribute to the maintenance of provincial and regional 
biodiversity.  Rare species frequently have habitat requirements that are more specific than 
common species (Crins 1997).  For example, rare flora species may require a certain set of 
moisture conditions, soils, shade, or disturbance.  This is evident in the rare flora species noted 
within the Municipality of Kincardine: rare flora species include orchids with particular 
requirements for moist, calcareous seepage, dune species with tolerance for unstable substrates 
that are subject to natural disturbances (wind and water erosion) but intolerant of some human 
disturbances such as trampling.  Many rare birds within the Municipality (see Section 2.3.6.3) 
require habitat elements as specific as a certain height and density of trees, certain density of 
understory vegetation, and particular types or species of food resources.  If a rare species is 
present within a patch, it is likely that the patch has the specific set of habitat elements that the 
species requires and that if the habitat changes the species will move away, or (as is the case with 
plant species, and many reptiles and amphibians) will die.  Preservation of habitats with rare 
species is a strategy for preservation of diversity within the landscape.  Furthermore, some recent 
research indicates that protecting habitat for species of special conservation concern also tends to 
result in habitat protection for other species of conservation concern (Roberge and Angelstam 
2004; Larsen et al. 2007). 
 
2. Patches that Contain Habitat Designated in Municipal Official Plans 
Designated natural areas are typically areas that have been studied and recognized as 
contributing significantly to local and regional natural heritage. Significant areas designated by 
the OMNR and SVCA are included in the County of Bruce Official Plan.  Several types of 
habitat have been identified as significant through many years of assessment by the Ontario 
Ministry of Natural Resources (for example Areas of Natural and Scientific Interest (ANSIs) and 
Provincially Significant Wetlands (PSWs)).  Surveys by regional agencies (e.g., Conservation 
Authorities, municipalities) have mapped local wetlands because they play a significant role in 
the landscape.  ESAs have not been mapped previously in Municipal or County Official Plans.  
In some cases, the apparent rationale for identifying local and regional ESAs appears minimal 
(possibly because funding for formal surveys of non-provincial areas was minimal at the time).  
However, in most cases identification of these areas was a result of the combined expertise of 

                                                 
 
9  Habitat “patches” may include one or more contiguous habitat types and form the basis or building blocks for the 
NHS. The specific protocols for identifying these units, which has also been applied for the preliminary NHS for the 
Municipality of Kincardine, is provided in Section 4.1 below. 
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field naturalists and other groups with considerable knowledge of local natural habitat, who later 
developed and applied formal criteria for identification of significant areas (e.g., municipal 
Environmentally Significant Areas within Bruce County; Hilts and Parker 1980).   
 
Ecological features and functions within remnant habitat patches in the landscape are often 
dependent not only on the conditions within the designated habitat, but on the habitat adjacent to 
the designated feature (e.g., Joyal at el. 2001; Haila 2002; Lambeck and Hobbs 2002).  
Therefore, identification of larger habitat patches encompassing designated areas recognized as 
performing critical ecological functions is important in contributing to the overall sustainability 
of a NHS.  Patches surrounding designated significant areas provide a supporting role such as 
providing additional habitat for species that forage outside the designated area (for example 
providing upland foraging habitat for reptile, amphibian and bird species that breed in wetlands, 
many of which occur in the Municipality).  Surrounding patches also provide a buffer to adjacent 
land uses which may include residential, commercial or industrial development (for example 
protecting plant and animal species of swamps, which rely on high soil moisture levels, from 
drying winds and ambient light). 
 
Wetlands, both provincially and locally significant, are particularly important for inclusion 
within a NHS.  Wetlands, even those that are very small, can sustain a high diversity out of 
proportion to their size, particularly if they are in proximity to a larger wetland or wooded 
ecosystem.  The fauna and flora that depend on wetlands often also depend on upland habitat 
within a certain distance of the wetland (as described for criterion 3 below), and so protecting 
habitat patches that include combinations of different feature types also helps ensure greater 
long-term sustainability of the NHS.  For example, Semlitsch and Bodie (2003) found large areas 
of upland forest within 127 – 290 m of a breeding wetland to be essential for amphibian and 
reptile survival, and that breeding wetlands were typically small (i.e., as small as 0.2 ha).  The 
use of vernal pools (defined as seasonal waterbodies generally less than 0.8 ha) as essential 
breeding habitat for many species of salamanders, frogs and shrimps (Calhoun and Klemens 
2002) also points to the importance of small, ephemeral wetland habitats in the landscape. These 
studies, and others, support the importance of protecting natural areas adjacent to and/or closely 
associated with designated (or core) natural features such as provincially significant wetlands.   
 
3. Patches within 150 m of habitat designated in the Official Plan that do not contain wetland 
habitat (e.g. Life Science ANSIs, ESAs, other protected areas in Official Plan) and patches 
within 750 m of habitat designated in the Official Plan that do contain wetland habitat (including 
all wetlands) 
In a landscape where natural habitats have been fragmented, as in the Municipality of Kincardine 
where agricultural land uses now dominate, it has been shown that habitat fragments that are 
relatively close to each other can provide supportive ecological functions for a number of 
species.  Patches within close proximity (i.e., 150 m) to designated natural areas are highly likely 
to have supportive ecological functions.  Species breeding within habitat patches are generally 
mobile.  Recent research on breeding birds has noted that many species depend on more than one 
patch of habitat within the landscape during and immediately after breeding, for example, they 
may breed in one woodland and include other woodlands in the vicinity within their home range, 
where they obtain forage and search for additional mates (Norris and Stutchbury 2001).  Juvenile 
birds are particularly reliant on habitat patches adjacent to their natal habitat during the post-
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fledging period when they are incapable of long-distance flight (Desrochers and Hannon 1997).  
Juvenile forest songbirds prefer to stay within woodlands as they travel across the landscape, 
detouring around gaps and using closely-spaced woodlands as stepping stones and corridors 
(Desrochers and Hannon 1997). 
 
There are two reasons for including patches that are within 750 m of patches containing 
wetlands: it maintains patches that directly support wetland functions, and it also increases the 
probability that wetland habitat will be recolonized if their fauna declines or dies out.  Patches 
within approximately 750 m of wetlands are likely to have functions that support wetland flora 
and fauna.  Dispersal distances are highly variable, and the distance of 750 m is suggested by the 
Ontario Wetland Evaluation System (OMNR 1993) as it includes the home range and dispersal 
requirements for many species.  Many species of wetland-dependent fauna, including groups 
originally thought to be sedentary such as turtles, frogs and salamanders, have been shown to 
cross farmland in order to reach habitat patches at distances ranging from 30 m to 500 m from 
wetland breeding habitat (e.g. Kolozsvary and Swihart 1999, Lanoo 2005, AmphibiaWeb 2008).  
Conversely, if wetland species in isolated habitat patches die out (for example, amphibians may 
become locally extinct in a patch because of an exceptionally cold spring) patches can be 
recolonized by frogs in adjacent habitat.   
 
Although 750 m may seem like an excessive distance for supportive ecological functions 
between habitats, in a predominantly rural landscape there is evidence to support this distance as 
being reasonable. Movements of newly-transformed juveniles can be up to 1500 m for some 
species of frogs (Lanoo 2005), and in a unique study on two turtle species in Maine, Joyal et al. 
(2001) reported movement between wetlands between 70 m and 1620 m apart.  In her review, 
Helferty (2002) found many amphibians disperse up to 1 km from their breeding habitat 
(although juveniles can migrate up to 6 km) as long as they have suitable ‘corridors’ to travel in.  
Although studies indicate that forested corridors with natural ground cover are preferred, 
amphibians are also able to move across hedgerows, vegetated ravines, meadows and even active 
and abandoned agricultural fields (Helferty 2002, Guerry and Hunter 2002, Rothermel and 
Semlitsch 2002, Calhoun and Kelemens 2002, Weyrauch and Grubb 2004). 
 
4. Patches in Proximity to a Watercourse 
There is an inseparable linkage between water quality and riparian vegetation, and the main 
purpose of this criterion is to ensure protection of habitat in close proximity to a watercourse so 
that both riparian habitat and water quality are protected.   
 
Numerous studies and guidelines suggest different minimum riparian buffer widths for 
protection of water quality.  For example, it has been demonstrated that a 15 - 20m wide 
vegetation zone along each side of a stream (i.e., meander belt width) will improve water quality 
by anchoring soil, minimizing erosion, stabilizing channel, filtering sediment, preventing soil 
compaction by raindrops, and removing excess nutrients (Budd et al. 1987, Forman and Baudry 
1984, Ahern 1991).  According to Environment Canada (2004) and Hillard et al (2002), the 
minimum buffer width generally accepted for stabilizing stream banks, preventing erosion, 
filtering nutrients and moderating stream temperatures is 30 m on each side of a watercourse.  It 
has also been demonstrated that a buffer width of 30m to 60m is necessary to protect water 
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resources (Semlitsch and Bodie 2003).  Therefore. Environment Canada (2004) and Knutson and 
Naef (1997) recommend that fish-bearing streams should have a minimum of 50 m on both sides. 
 
Upland habitats along the vicinity of watercourses also have considerable significance from a 
terrestrial perspective.  To include 99% of streamside plant species it has been shown that a 
minimum of 30 m is required along streams from the high water mark (Spackman and Hughes 
1995).  Breeding birds are particularly dependent on riparian habitats in fragmented landscapes, 
with 90% of bird species retained when the width of the riparian area is 75 to 175 m (Spackman 
and Hughes 1995).  Migratory birds follow riparian corridors inland from lakeshore areas, and 
are dependent on riparian habitat for food resources during stopovers after a long flight over 
water (Ewert et al. 2006).  Turtle species follow river corridors in search of upland nesting sites, 
which may be as much as 275 m from the edge of a watercourse (Burke and Gibbons 1995).  
Many organisms (particularly amphibians and reptiles) are reluctant to cross ecological barriers 
(land types that render movement of fauna and flora difficult to impossible, such as busy roads, 
large rivers and paved areas), or are highly vulnerable to predation or drying when they cross 
gaps, and protection of a vegetated corridor is important to enable movement of organisms 
between a watercourse and adjacent upland habitats. 
 
5. Patches with Area Greater than the 75th Percentile 
The intent of this criterion is to capture all of the largest habitat patches within a given 
jurisdiction or study area. There has been abundant research on the importance of large patches 
in fragmented landscapes.  Numerous studies show that larger patches appear to have a greater 
diversity of organisms with more conservative habitat requirements (particularly so-called 
interior-dependent or area-sensitive species) (e.g., Austen and Bradstreet 1996, Bender et al 
1998, Kolozsvary and Swihart 1999, Soulé and Terborgh 1999, Rodewalda and Vitzb 2005).  
The increase in numbers of organisms in larger patches can be attributed to: 

• Greater diversity of vegetation, microclimate, microhabitat elements (e.g. tree cavities) 
and topography within larger patches; and 

• Areas of specialized habitat such as forest-interior, which are only found in larger 
habitats (particularly those with a circular configuration, as discussed in the next section). 

 
Forty of the bird species reported within the Municipality of Kincardine are reportedly area-
sensitive (Appendix 3).  Area-sensitive bird species are not only those that depend on forest, but 
also some that depend on successional habitat (Rodewalda and Vitzb 2005).  In addition, 
amphibian species such as red-backed salamander and wood frog are generally found in larger 
forests (deMaynadier and Hunter 1998). 
 
6. Patches with forest interior (interior is defined as the amount of patch habitat left after 100 m 
have been removed from the inside perimeter of a natural feature) 
Many species have been shown to experience detrimental habitat effects, such as predation, 
decline in breeding success or decline in food resources, at forest habitat edges (using as a rough 
measure the area 100 m from the edge of a habitat).  These have been particularly well-studied in 
birds (e.g. Burke and Nol 1998) but also include amphibians (deMaynadier and Hunter 1998), 
and plants which require interior forest conditions (e.g., shade, moisture) to survive.   
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Many of the 40 area-sensitive bird species recorded in the Municipality are forest-interior 
sensitive.  An example includes ovenbird (Burke and Nol 1998), recorded in many of the squares 
within the interior part of the Municipality, as well as in the forests of the BNPD site.  The 
Ontario Herpetofaunal Summary shows red-backed salamander, also considered a forest-interior 
species, to be well-distributed within the Municipality both below and above the Bluff. These 
records indicate that the Municipality of Kincardine, despite having its habitats fragmented by 
agricultural land uses as well as some residential and industrial development, in its current 
condition is still able to provide habitat for numerous area-sensitive species, which speaks to the 
health and value of its current natural heritage. 
 
7. Patches that occur within well-head capture zones or intrinsic groundwater susceptibility areas  
Groundwater is a critical resource in the Municipality of Kincardine, and maintenance of natural 
vegetation in well-head capture zones and locations of significant groundwater recharge or 
discharge is known to contribute to the protection of that resource.  Groundwater provides the 
only source of potable water for most of the Municipality, although the Geographic Town of 
Kincardine obtains water from Lake Huron (Mansell et al. 2004).  In addition to its direct 
importance to people in the form of drinking water, water quality in streams and rivers is often 
dependent on groundwater discharge, which also affects fisheries and other aquatic biota.  
Maintenance of groundwater recharge is therefore important for preservation of most aspects of 
rural life and natural heritage within the Municipality. 
 
Groundwater susceptibility areas in the Municipality have been mapped on the basis of certain 
soil types, presence of wetlands and seepages and well-head capture zones (Mansell et al. 2004).  
For groundwater susceptibility, a high susceptibility is considered less than 30, moderate is 30 - 
80, and low is greater than 80 (MOE 2001 Groundwater Studies).  Areas of high groundwater 
susceptibility, which include much of the area below the Algonquin Bluff, are mapped in Figure 
2.    
 
8. & 9. Representative Patches 
The Natural Heritage Reference Manual (OMNR 1999) notes that significant areas include those 
that are ecologically important in terms of features, functions, representation or amount, and 
contributing to the quality and diversity of an identifiable geographic area or natural heritage 
system  Representative habitats are those which contribute to a goal of protecting the “best” 
examples of vegetation landform combinations within a given Ecodistrict, assessed on the basis 
of size, condition, diversity and special features.  This type of approach ensures that the full suite 
of diversity associated with different types of soils, vegetation types and landforms is retained.   
 
In the Municipality of Kincardine area above the bluff, the areas of largest landform 
representation include St. Joseph Till, glaciolacustrine deposits and Lake Warren shoreline.  The 
largest areas of deciduous forest on those areas would be candidate representative areas.  In 
addition, other plant communities would be ideally included as representative areas, as 
recommended in Section 4.2.  Detailed ELC mapping that would provide the basis for finding 
the areas of best representation is not available at this time for the entire Municipality.  However, 
it is anticipated that many of these areas will be picked up by one or more of the other NHS 
criteria recommended for this study, as described in Section 4.2.  Below the bluff there is ample 
representation of forest on Elma Till and beach deposits associated with Lake Algonquin. 
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3.5 Additional Criteria Identified for the Municipality of Kincardine  
In addition to the criteria from the Oxford NHS, as discussed above, several additional criteria 
were proposed as part of the preliminary set of criteria discussed by the Science Committee 
based on consideration for the 2005 Provincial Policy Statement and the Natural Heritage 
Reference Manual (OMNR 1999): significant valleylands and significant wildlife habitat. These 
are discussed below. 
 
10. Significant Valleylands 
Significant valleylands are defined by the Provincial Policy Statement as “Valleylands means a 
natural area that occurs in a valley or other landform depression that has water flowing through 
or standing for some period of the year.”  Valleylands are included in the definition and mapping 
for hazard lands, which are regulated by the SVCA and composed of wetlands, steep slopes and 
other areas; features that are often related to valleylands (Development, Interference with 
Wetlands and Alterations to Shorelines and Watercourses Regulation). 
 
Rationale for protecting valleylands is summarized in the Natural Heritage Reference Manual 
(OMNR 1999) as follows: 
“Valleys may contain important economic and environmental resources, as well as rich cultural 
and recreational resources.  In many locations, valleys are the present and historic focus of 
entire communities.  In highly urbanized or intensively farmed landscapes, valleylands may 
comprise the bulk of the remaining natural area within the planning area and are often 
considered essential in defining the basic character of a community. 
 
Valleys may also: 

• convey and provide short-term storage for storm and melt waters; 
• perform other functions such as nutrient and sediment transport; 
• often contain springs and other seepage areas which are critical to the maintenance of 

stream flows and water levels within riverine wetlands, as well as to the maintenance of 
water quality within watersheds; 

• provide important fish and wildlife habitat;  and 
• form important natural linkages between different habitat features, providing important 

migration corridors (OMNR 1999). 
 
Valleylands have not been specifically mapped within the Municipality.  However, mapping of 
hazard lands captures most stream and river valleys within the Municipality (as shown in Figure 
3) and these features are considered a key component of an NHS for providing connectivity in a 
fragmented landscape, as well as riparian and aquatic habitat in their own right. 
 
11. Significant Wildlife Habitat 
As noted by the Provincial Policy Statement, wildlife habitat means areas where plants, animals 
and other organisms live, and find adequate amounts of food, water, shelter and space needed to 
sustain their populations.  Specific wildlife habitats of concern may include areas where species 
concentrate at a vulnerable point in their annual life cycle and/or areas which are important to 
migratory or non-migratory species.  If these areas are not protected, diversity of fauna and flora 
inevitably declines.   
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The four main categories of significant wildlife habitat, as defined by the OMNR (2000) are: 

• seasonal concentrations of animals; 
• rare vegetation communities or specialized habitats for wildlife; 
• habitats of species of conservation concern;  and 
• wildlife movement corridors. 

 
These four categories encompass a wide range of species and habitats, and whicle the OMNR 
provides some guidance for identifying and defining these areas through their Significant 
Wildlife Habitat Technical Guide (OMNR 2000) and the associated on-line decision support 
system, determining exactly what makes a given habitat “significant” is a difficult task even for a 
skilled biologist.  In part, this determination is difficult because “significance” changes relative 
to a given jurisdiction’s natural heritage resources, and in most jurisdictions there is not enough 
information to assess this for many species or specialized habitat types.  It also takes specialized 
knowledge and expertise, using detailed mapping, to evaluate most types of significant wildlife 
habitat.  Furthermore, significant wildlife habitat is intended to capture significant features and 
functions not already encompassed by other categories identified in the Provincial Policy 
Statement (i.e., ANSIs, provincially significant wetlands, significant woodlands, significant 
valleylands) and so is best applied after these other features have been defined and identified. 
 
Consequently, most municipalities identify significant wildlife habitat on a jurisdiction-wide 
basis based on information provided by OMNR, where available, and then rely on site-specific 
studies by environmental consultants.  In a few municipalities (e.g., Norfolk County – Lakeshore 
Special Policy Area and the Town of Caledon-Region of Peel), an attempt has been made to 
identify specific types of significant wildlife habitat, in policy at least, to ensure that site-specific 
studies are all considering the same items.  However, it was outside the scope of this study to 
identify a comprehensive list of all potential significant wildlife habitat in the Municipality of 
Kincardine. 
 
Significant wildlife habitat is not currently mapped by the Municipality, and insufficient 
information exists for most of the elements of significant wildlife habitat to use it as a criterion 
for inclusion of certain areas within the NHS for this report.  There is guidance in the Significant 
Wildlife Habitat Technical Guide (SWHTG) for evaluating and mapping SWH, but the 
evaluation, in particular, is subjective and open to interpretation, based on unspecified numbers 
of species, as well as quality and area of the habitat.   
 
Nonetheless, this study does identify two components of significant wildlife habitat (amphibian 
breeding ponds and migratory bird habitat) as follows based on available information.  
 
Amphibian Woodland Breeding Ponds (Specialized Habitats for Wildlife) 
Amphibian breeding habitat has been mapped within the Schedule C Lakeshore Study Area, at 
the BNPD site and records are available from the Ontario Herpetofaunal Summary for amphibian 
breeding sites in many places within the municipality (Figure 3, Section 2.3.6.1).  Pond-breeding 
woodland amphibians are a group of organisms for which information is relatively easy to 
obtain, and if resources are available conducting a study of Municipal-wide amphibian breeding 
pond survey would be useful.  Protection of amphibians is important because they provide prey 



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

 Kincardine Natural Heritage Study – Volume 1 – January 2009 page 87 

for many other species of wetland wildlife, because they represent the highest biomass of 
invertebrates in some wetlands and woodlands, and because they are highly vulnerable to 
alterations in the landscape. While many of these areas would be encompassed within protected 
wetlands, some smaller and somewhat isolated ponds may not. 
 
Migratory Bird Habitat (Seasonal Concentrations of Animals) 
Inferences can be made about the importance of migration habitat within the Municipality, 
particularly habitat in the lakeshore study area, as bird migration habitat is known to be 
concentrated along Great Lakes shorelines. 
 
Studies of migration along the Great Lakes coast indicate that small and large remnants of forest 
and cultural communities in shoreline areas are heavily used as stopover habitat for migratory 
songbirds.  Studies within the City of Toronto indicated that the highest densities of migrant 
birds occurred in natural areas of all types within a few hundred metres of the shoreline (Dougan 
& Associates and North-South Environmental 2008).  While the Lake Huron coastline is less 
urbanized than the Lake Ontario coastline, and there is almost continuous forest cover along the 
coast, certain areas of the coast are known to attract very high densities of birds, such as the area 
between MacGregor Point Provincial Park and Inverhuron Provincial Park, where the “Huron 
Fringe Birding Festival” is held every year.  Studies modeling stopover habitat suitability for 
migratory birds along the Lake Erie shoreline (Ewert et al. 2006) provide useful information to 
aid in determining which areas of the Municipality of Kincardine are most important.   
 
Migrant landbirds appear to avoid at least some agricultural landscapes, and concentrate in 
relatively forested landscapes irrespective of core forest area in the Great Lakes basin.  Migrating 
landbirds often concentrate adjacent to barriers (such as Lake Huron), especially when birds are 
forced to land due to weather conditions (e.g., opposing winds, fog, precipitation).  Relatively 
high numbers occur at least 1.7-5 km inland from Great Lakes shorelines, particularly along 
wooded and brushy beach ridges, and in areas with high aquatic insect productivity.  Landbird 
migrants are noted to be most concentrated less than 0.4 km of shoreline along the northern shore 
of Lake Huron (Ewert et al. 2006) where midges are most abundant. 
 
The entire lakeshore, including the Schedule C Lakeshore Study Area, fits the description of an 
area of very high to medium conservation priority along the Great Lakes coastline for migrating 
landbirds (Ewert et al. 2006), as follows: 
 

Very high priority. Strips of continuous undeveloped or natural habitat on the mainland 
(especially habitat paralleling shorelines and bays, on beach ridges and perhaps at tips of 
peninsulas), islands, and isolated habitat patches less than 0.4 km of the shoreline where 
there is high insect productivity (especially midges and lepidoptera larvae), good habitat 
structural (vertical and horizontal) diversity, and woody species which bloom throughout 
the spring migration period (e.g., willow, elm, oak, and others) or fruit throughout fall 
migration, or where these characteristics can be restored. 
 
High priority. Undeveloped cover (area requirements are unknown) from 0.4-1.6 km of 
the lakeshore with the same characteristics as the highest priority sites. 
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Medium priority. Strips of undeveloped or natural cover within 0.2 km of the edge of 
rivers, lakes and wetlands and that are greater than 1.6 km from Lake Erie. 

 
Open wetlands with standing water along the coastline as well as inland can also provide 
important migrating habitat for waterfowl.  A general summary of attributes important to 
migrating waterfowl is described below.  The large coastal wetlands north of Douglas Point, and, 
surprisingly the Glammis bog complex at the east edge of the Municipality, fit the description of 
areas important to migrating waterfowl: 

• Wetland complexes of various sizes (2 to 500 ha,) and with vegetative cover that provide 
multiple values under various environmental (or managed) conditions; 

• Agricultural fields with hydric soils and potential wetland restoration sites less than 24 
km of the Lake Erie shoreline; 

• Shallow (0-1 m) and deep (greater than 1 m) wetlands with adequate (or potential) water 
quality for aquatic plants and invertebrates; 

• Complexes of large shallow and open-water marsh near (less than 16 km,) agricultural 
fields that are under a conservation tillage/no-till cultivation regime; 

• Wetland and open-water sites near (less than 20 km) large protected areas with little 
human disturbance; and 

• Ephemeral wetlands of various sizes (0.5-4 ha) in agricultural fields and pastured land. 
 
Shorebirds are likely to use some of the same areas as dabbling ducks (those that feed by 
“upending” to reach the bottom of a water body without diving).  In the southwestern Lake Erie 
basin of Ohio, most shorebirds prefer: 

• mudflats with up to 20 cm of water and less than 25% vegetation cover; 
• Moist soils and flooded fields on farmlands  
• shallow wetlands (2-20 cm) and  
• shallows of ephemeral and semi-permanent wetlands including flooded fields, drawn 

down ponds and reservoirs, marsh edges, and wet prairies. 
 
Although these specific features have not all been specifically mapped through the preliminary 
NHS mapping, they should all be considered as potential significant wildlide habitat in terms of 
their capacity to support concentrations of migratory birds during site-specific studies. 
 
Colonial Nesting Habitat Areas (e.g., Bank Swallow Colonies, Heron Colonies)  
Habitats for colonial nesters can be considered Significant Wildlife Habitat because they 
constitute seasonal concentration areas, and also may be specialized habitat for wildlife (for 
example sandy banks).  Colonial species are those which tend to nest in aggregations.  The 
reasons for this are not completely understood, but likely include advantages for food-finding, 
predator alerts and timing of reproduction.  Colonial nesting birds are considered vulnerable 
because there is the potential for large numbers to be affected by a single impact, and because 
they may be conspicuous to predators and human vandalism. 
 
Dune/Grassland Recovery Plan Areas 
Dune and grassland recovery plan areas can be considered Significant Wildlife Habitat because 
they support communities of conservation concern and rare plant species, as well as bird species 
of conservation concern.  These are dune and grassland habitats which have been identified as 
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having the greatest chance of supporting significant species of these habitats, with appropriate 
restoration techniques and protection.  Grasslands and dunes are considered threatened in many 
areas not only by development but also by succession.  These areas have not been mapped, but 
mapping areas of high quality grassland and dune habitat would help to further plans for 
restoration of these habitats. 
 
Important Bird Areas 
IBAs are key sites designated by Birdlife International (Birdlife International 2008) for 
conservation – small enough to be conserved in their entirety and often already part of a 
protected-area network. They do one (or more) of three things: 

• Hold significant numbers of one or more globally threatened species  
• Are one of a set of sites that together hold a suite of restricted-range species or biome-

restricted species  
• Have exceptionally large numbers of migratory or congregatory species 

 
A site is recognised as an IBA only if it meets certain criteria, based on the occurrence of key 
bird species that are vulnerable to global extinction or whose populations are otherwise 
irreplaceable. An IBA must be amenable to conservation action and management. 
 
Deer Wintering Yards (Seasonal Concentrations of Animals) 
The Ontario Ministry of Natural Resources has mapped deer wintering yards in southern Ontario 
according to vegetation such as concentrations of eastern white cedar.  A Deer Wintering Area is 
the area occupied by deer in early winter or occasionally all winter during mild winters. A mild 
winter occurs when the snow cover in the area is light and fluffy, and less than 30 centimetres in 
depth (Ernsting 2007).  A deer yard is often referred to as the core of a deer wintering area.  Deer 
use this area when mobility is most restricted under severe winter conditions (that is, when snow 
reaches depths greater than 46 centimetres).   
 
Wildlife Corridors, Primary and Secondary Linkages 
Animal movement corridors are defined by the Significant Wilidlife Habitat Technical Guideline 
(OMNR 2000) as “elongated, naturally vegetated parts of the landscape areas used by animals 
to move from one habitat to another.  They exist at different scales and frequently link or border 
natural areas.  Animal movement corridors encompass a wide variety of landscape features 
including riparian zones and shorelines, wetland buffers, stream and river valleys, woodlands, 
and anthropogenic features such as hydro and pipeline corridors, abandoned road and rail 
allowances, and fencerows and windbreaks”.   
 
The Natural Heritage Component of the Provincial Policy Statement (2005) further states that 
“The diversity and connectivity of natural features in an area, and the long-term ecological 
function and biodiversity of natural heritage systems, should be maintained, restored or, where 
possible, improved, recognizing linkages between and among natural heritage features and 
areas, surface water features and ground water”. 
 
These corridors are important because they allow animals to move across the landscape and they 
increase the dispersal and recolonization ability of both plant and animal species (thereby off-
setting some of the negative impacts of habitat fragmentation and supporting long-term 
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population viability) (e.g., Saunders et al. 1991; Fahrig and Merriam 1994; Boulinier et al.  
2001).  They are especially important for species that require a variety of habitats for survival 
(e.g., forest salamanders that spend summer and winter in forest soils but breed in ponds in the 
spring) or move in response to seasonal changes (e.g., white tailed deer, migratory birds), and 
can also provide permanent habitat for some plants and animals. 
 
Although corridors are also known to facilitate dispersal of undesirable (e.g., invasive) species 
and, depending on their structure and size, may create environments that make some species 
more vulnerable to predators, scientific research and practice continues to demonstrate that 
maintaining terrestrial linkages and connectivity between natural habitats ensures better 
ecosystem functioning than having a number of isolated natural areas (e.g., Noss 1993; Naiman 
et al. 1993; Forman 1995a,b; Fleury and Brown 1997; Beier and Noss 1998).  As stated by 
Merriam (1991): "In regional planning and management, connectivity in general, corridors 
connecting patch populations, and corridors connecting vital resource patches, will be critical to 
retaining ecological integrity”. 
 
In terms of ideal sizes for corridors there are no standards in the literature or technical guidelines.  
This is in part because optimal sizes, which have been examined for a number of wildlife species 
and groups, vary so much between and within taxonomic groups, and are unknown for many 
other species.  Minimum widths and lengths of corridors also depend on habitat structure and 
quality within individual corridors, nature of the surrounding habitat, and human use patterns.  
However, there are some general principles and guidelines that can be extrapolated from the 
literature. 

• The longer the corridor, the wider it should be.  For example, in southern Ontario, a 
natural corridor of about 0.5 km wide extending through the settled areas (as has been 
identified in the Province’s Greenbelt Plan (MMAH 2004)) is recommended for 
maintaining a healthy natural heritage system on a relatively large scale. 

• A corridor should be wide enough to shelter the animal species from predators, allow for 
movement, and provide nesting and feeding opportunities for slower moving wildlife 
groups (Forman 1995a; Spackman and Hughes 1995; Fleury and Brown 1997).   

• In general, a corridor that is continuously at least 200 m wide but no less than 100 m 
wide allows for the movement of many species but not breeding or feeding (Environment 
Canada et al. 2004; Forman 1995a). 

• There is evidence that even narrow linkages, such as fencerows connecting woodlands, 
can help relieve the isolating effects of fragmented landscapes as well as provide 
temporary habitat for migrating birds and small mammals (Wegner and Merriam 1979; 
Merriam 1991; Hess and Bay 2000; Aude et al. 2004).   

 
Certainly, the value of corridors and linkages has been recognized by many municipalities in 
southern Ontario, and in a review of 25 upper tier Official Plans, CDGL (1999) found 20 of them 
provided for some type of natural connections between habitat patches.  However, the main 
challenge to developing size thresholds for animal movement corridors is that minimum size 
requirements of corridors for many species is unknown, and for those species where data is 
available, requirements appear to vary tremendously for different species and different types of 
wildlife.  An additional challenge is that it is seldom possible to observe wildlife species actually 
using corridors, and so corridors must be designed based on (a) a knowledge of the species 
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present in a given landscape, (b) a review of the most current data of habitat needs and mobility 
of those species, (c) an analysis of the most suitable pathways available in a given landscape, and 
(d) with consideration for the minimum requirements of the key species and/or those with the 
broadest needs. 
 
Animal movement corridors, as described above, are utilized and should be identified at various 
scales, and typically vary in size (width and length) as well as quality (e.g., plant species 
composition, diversity and structure).  For the Municipality of Kincardine NHS, three important 
corridors have been identified based on the information collected as part of this study: 
 

1. The lakeshore area corridor, where the bulk of the Municipality’s remaining habitat, 
species and communities of significance occur.  

2. Primary Linkages: Regional movement corridors (e.g., along natural linear features such 
as river valleys) which have been identified along the Municipality’s main river corridors 
and streams, as identified through the SVCA’s hazard lands mapping. 

3. Secondary Linkages: Linkages needed to connect otherwise isolated habitat patches in 
the NHS along existing habitat remnants (e.g., small wooded patches, hedgerows,  
naturalized lands along powerlines, pipelines, railways and highway rights-of-ways) as 
well as through agricultural fields.  

 
Notably, the agricultural landscape in the Municipality is considered to be supportive of 
movement for most species of wildlife, and a recommended linkage identified on those lands is 
not meant to result in a change in farming practices. 
 
Site-specific developments should also consider site-specific linkages between habitats on and 
off-site, as well as connectivity to the linkages identified above. 
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4.0 METHODOLOGICAL SUMMARY FOR THE MUNICIPALITY OF KINCARDINE 

NATURAL HERITAGE SYSTEM (NHS) 
 
This section summarizes: 

• how the building blocks (i.e., polygons and patches) of the Natural Heritage System 
(NHS) are defined and identified; 

• the draft criteria recommended for defining and linking habitats that comprise the NHS 
for the Municipality of Kincardine; and 

• special considerations for application of the NHS in the Schedule C Lakeshore Study 
Area. 

 
4.1 Definining Habitat Polygons and Patches 
The smallest unit types or building blocks within the NHS are the individual habitat polygons 
identified on the landscape.  These may be isolated single habitat polygons or assemblages of 
multiple polygon habitat types forming larger habitat patches.  Patches consisting of one or more 
polygons are then screened against the recommended NHS criteria to determine whether or not 
they should be included in the NHS.  
 
Natural habitat polygons used as the basis for patch identification include the following, 
including vegetation communities delineated on the basis of ELC (best delineated at the ecosite 
level of detail, or at a coarser level if more detailed classification is unavailable).   
 
Polygons to be included in mapping may include: 

• Hedgerows10 
• Plantations11  
• Open inclusions (i.e., non-treed communities enclosed by other patches, that are less than 

25 m in width and/or less than 25% of the patch area including old fields or marshes)  
• Forest (deciduous, coniferous or mixed) 
• Shrub/thicket (not including those still under strong cultural influences such as grazing, 

etc.) 
• Wetlands (swamps, marshes, fens and bogs)  
• Aquatic features (lakes, ponds, rivers associated with vegetation communities that can be 

classified using ELC) 
• Sand Barrens, Beaches, Bluffs and Dunes 
• Other rare vegetation communities as defined by OMNR or the Great Lakes Conservation 

Blueprint (Henson and Brodribb 2005) 
 
The methodology for using polygons to define patches is laid out in detail in Table 15. 
                                                 
 
10 The consulting members of the Science Committee recommend these be included if they support linkages, or are 
directly adjacent to other natural features. 
 
11 The consulting members of the Science Committee recommend that all plantations will be identified based on 
existing information, but at the site-specific level, this category will include those with identifiable ecological 
functions 
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Table 15.  Methodology for using polygons to define habitat patches for the Municipality of Kincardine Natural Heritage System  

Recommended Methodology Refinements added by the Consulting 
Science Committee 

Polygon Definition  

Individual polygons are defined as areas > 0.5 ha based on Ecological Land 
Classification (ELC) of vegetation communities at the level appropriate to 
the information (ecosite level of detail is proposed wherever data is 
sufficient). Where ELC is unavailable, forest resource or significant 
woodlands as well as wetlands mapping may be used. 
 

• Polygons will generally not include a cultivated fruit or 
nut orchard, or a plantation established for the purpose of 
producing Christmas trees, or a hedgerow (as these are 
exempted from the County of Bruce definition of 
woodland), unless these can be shown to sustain or 
enhance ecological features or functions, including 
habitat for significant species, functions as linkage or 
enhancement of forest interior area. 

Polygons less than 25 m apart and of the same vegetation community type 
separated by drains, rivers, hydro lines, gravel (farm) laneways, firebreaks, 
ponds or old fields are considered contiguous and part of the same polygon. 
 

• none 

Polygons less than 25 m apart separated by permanent structures or 
permanent land use (i.e. roads, buildings and active agricultural fields) 
belong to separate polygons, regardless of community type 

• none 

Habitat Patch Definition 
Vegetation patches are formed by dissolving all vegetation community 
polygon boundaries described above (except large open inclusions) into a 
single vegetation patch if they touch one another, or are less than 25 m apart.  
 

• none 

Vegetation community polygon boundaries of large open inclusions that are 
either less than 25 meters in width and/or less than 25% of the patch area are 
dissolved into the vegetation patch. 

• none 

The outside boundary of the vegetation patch is the outermost boundary of 
all contiguous vegetation community polygons considered to be part of the 
patch.  Therefore, vegetation polygons can be of different vegetation types 
and still form a single vegetation patch.   

• none 

All patch criteria are applied to the outside boundary of the vegetation patch, 
not the boundaries of the vegetation community polygons • none 
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4.2 Recommended NHS Criteria  
This section summarizes the criteria to be used to identify significant patches and linkages (as 
defined in the section above) within the Municipality of Kincardine’s NHS.  As noted in Section 
3, the Oxford NHS methodology formed the basis for the criteria used here and the rationale 
behind each of the criteria is provided is Section 3.4.   
 
Modifications of the Oxford NHS criteria (UTRCA 2006) were suggested by the Science 
Committee because of the differences in landscape between Oxford and Kincardine. Key natural 
heritage differences are as follows:  

• Kincardine has a significant area of coastline while Oxford does not have a coastline; 
• Kincardine is divided into two distinct physiographic zones, with distinct differences in 

vegetation and topography associated with the two zones:  
1. the Algonquin Bluff and shoreline, which is approximately 62% forested, mainly 

consisting of successional forest and coniferous forest; and  
2. the area above the Algonquin Bluff, approximately 10% forested, consisting of 

mature to immature deciduous forest isolated to some extent by farmland. 
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Table 16.  Recommended criteria (and related measures) for inclusion of habitat patches in the Municipality of Kincardine’s NHS 
Recommended Criteria and Measures Issues identified by the Science Committee

1.  Patches that contain rare species and/or rare vegetation communities  Place a 25 m 
buffer around all patches (zone of influence) and any record from the last 25 years that hits 
that buffer will highlight the patch 

• Rare species/communities should include: 
o COSEWIC-designated as END, THR or SC 
o COSSARO-designated as END, THR or SC 
o Species or communities NHIC ranked as S1, S2, S3 or S3S4 
o Species rare in Bruce County flora (as defined by the list of significant species 

for Bruce County (Johnson 1990, Oldham 1993)  
o Regionally rare species as determined by Breeding Bird Atlas (to be updated 

based on the results of the second Atlas) 
o Rare species based on DFO fish/mussel information 
o target vegetation communities identified in the  Great Lakes Conservation 

Blueprint for Terrestrial Biodiversity (Henson and Brodribb 2005) 

• Some discretion or flexibility may be 
required in cases where patches are to be 
included in the NHS on the basis of a 
single observation of a locally or 
regionally rare species; notably locations 
for these were not available for the 
preliminary NHS mapping available for 
this study 

• Locally rare species could be included in 
Significant Wildlife Habitat 

• List of regionally rare bird species is 
likely to be updated from results of the 
current Atlas 

2.  Patches that contain natural areas designated in the official plan (i.e. Regional and 
Provincial Life Science and Earth Science Areas of Natural and Scientific Interest 
(ANSIs) and Provincially Significant Wetlands (PSWs)), or Locally Significant 
Wetlands (LSWs)   

• Mapping should be informed by the Ontario Nature Greenway mapping 
• unevaluated wetlands will be protected if they are evaluated and dermined to be 

either a PSW or LSW, and may also be protected if site-specific studies demonstrate 
that they provide significant wildlife habitat 

• Some members of Science Committee 
recommended that all wetlands should be 
included; others suggested 0.5 ha 
minimum size  

• Environmentally Significant Areas 
(ESAs) should be added 

• Conservation Authority Regulations note 
that “wetlands” are protected  

• Under ELC guidelines, a vegetation 
needs to be over 0.5 ha to be mapped 
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Recommended Criteria and Measures Issues identified by the Science Committee

3.  Patches within 150 m of natural areas designated in the official plan (i.e. Regional 
and Provincial Life Science and Earth Science Areas of Natural and Scientific Interest 
(ANSIs)) and patches within 750 m of of patches containing PSWs or LSWs 

• Use the patch as the criterion, and base the distance from the edge of the patch  
• Unevaluated wetlands that are evaluated as PSWs or LSWs should be re-considered 

under this criterion 

• Some concerned that 750 m is too 
inclusive: could end up with mega-
wetland complex; 

• Suggestion from consulting team to 
include all wetlands for which there is a 
reasonable rationale for a functional 
connection based on the wetland and on 
the size and characteristics of the patch in 
question 

4.  Large Habitat Patches (i.e. >7.6 ha in size)  
• Include entire lakeshore (including Schedule C Lakeshore) area in this exercise  
• coastal woodlands will likely all fall into one patch; therefore suggest other 

approaches be used to define protected areas in the coastal woodland 
• coastal natural areas are significant even with roads and cottages so it was decided 

that all coastal patches that met the criteria should be included in the NHS 
Note: Determined by distribution curve of percent landscape area by size and percent of 
number of patches by size. Size criterion of 7.6 ha includes all patches greater than the 75th 
percentile based on the analysis conducted for this study using the available information. 

• Inclusion of lakeshore area in the 
calculations skews the size criterion to a 
larger number; as it is largely forested.  
However, the analysis indicates that the 
capture of woodlands is appropriate 

5.  Patches with forest interior  
• There must be a minimum of 0.5 ha of continuous patch interior to be considered 

interior habitat: map all patches equally 
• Adjacent forested polygons of different forest types within a patch are treated an a 

single unit for analysis 
Note: Interior is defined as the amount of forest habitat left after 100 m have been removed 
from the inside perimeter of a forested patch.   

• none  

6.  Patches that occur within well-head capture zones or intrinsic groundwater 
susceptibility areas  

• identified as high-risk and >20 ha by the Source Water Protection Group 

• Data are schematic but provide area 
within which patches should be 
highlighted 
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Recommended Criteria and Measures Issues identified by the Science Committee

7.  Patches that contain an open watercourse or are within 50 m of an open 
watercourse.   

• This criterion applies equally to natural watercourses, award drains and other 
open water channels and open municipal drains approved under the Drainage Act.

• The criterion also applies equally to permanent flowing and intermittent 
watercourses.    

• It is not intended that this criterion apply to ephemeral swales which only convey 
water for very brief periods at the height of runoff.   

• To meet this criterion, the drainage feature should have a defined channel and 
have a watercourse dynamic and associated benefit.    

• none 

8.  Significant Wildlife Habitat (SWH), particularly: 
• Woodland amphibian breeding habitat 
• Migratory bird habitat (this would include a large area of the lakeshore and riparian 

corridors inland; see Section 3.4); 
• Colonial nesting habitat areas (e.g., bank swallow colonies, heron colonies) 
• Dune/grassland recovery plan areas  
• Important Bird Areas;  
• Deer wintering yards 

Note: This is not an exclusive list of all SWH that may occur in the Municipality of 
Kincardine but is rather a list of SWH that are confirmed with existing data at this time. Site-
specific studies should consider the full range of potential SWH. 

• Criterion not in Oxford NHS (UTRCA 
2006) - added by Science Committee 

• Availability of data in question 
• Many components cannot be mapped and 

need to be determined on a site-specific 
basis 

• Other committee members suggest 
including all SWH as defined by SWHTG

9.  Patches with the largest amount of area on each landform and on each surficial 
geological classification in the County as well as all patches identified through 
Conservation Authority slope stability and erosion lines (these likely correspond to 
“valley lands”) 

• Vegetation mapping is not sufficiently detailed; however, the largest patches on 
the Lake Warren, Algonquin and Nipissing shorelines are highlighted by other 
criteria 

• Not necessary to break this criterion out 
into separate category of “representation”

• “ABC” (abiotic, biotic, cultural) approach 
should be incorporated wherever feasible 
to encompass physical as well as 
biological features, but this study will not 
include study of cultural attributes  
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Recommended Criteria and Measures Issues identified by the Science Committee

10.  Patches that contain the largest amount of the natural vegetation communities as 
determined by distribution curves of area and vegetation community type.   

• Vegetation communities not yet identified for the Municipality of Kincardine, nor 
have thresholds been developed 

• Available targets are based on Oxford 
NHS data; these need to be developed for 
the Municipality of Kincardine but there 
is insufficient information (i.e., ELC for 
the Municipality is lacking) to develop 
thresholds at this time 

• condition measures could be incorporated 
using ELC information 

Linkages 

11A  PRIMARY LINKAGES: Riparian corridors 
• Corresponds to SVCA mapped Hazard Lands  

 

• Linkages not identified as a criterion in 
the Oxford NHS but considered a critical 
component of any NHS and 
recommended as a criterion by the 
Science Committee 

11B  SECONDARY LINKAGES: Natural linkages that connect otherwise isolated NHS 
habitat patches across the landscape  

• Recommended secondary linkages have been mapped as part of the preliminary NHS 
but should be refined or added to as appropriate, when development proposals or 
municipal infrastructure is proposed. 

• Linkages between isolated habitat patches within the NHS should be at least 100m 
wide and can include any types of natural and semi-natural habitat as well as 
plantations, hedgerows and agricultural fields. 

• May include small woodlands within 100 m of NHS habitat patches that, if possible, 
could be connected using intervening open space. 

• Hedgerows should be used if they are sufficiently wide and provide adequate 
connectivity between otherwise isolated patches, or can be widened by adjacent open 
space. 

• Mapping should be informed by the Ontario Nature Greenway mapping. 
 

• Linkages should be specific (i.e., 
correspond to specific areas on a map).   

• In the Kincardine area it may be difficult 
to link across watersheds using existing 
corridors because many of the natural 
features are oriented along rivers and 
their tributaries (see hazard land 
mapping) 

• Distinguish the lakeshore area as a 
Coastal Linkage Corridor: regionally and 
provincially significant in terms of 
linkage as well as habitat 
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Recommended Criteria and Measures Issues identified by the Science Committee

Note: The intent of linkages is not to impede farming practices, as these are promoting a high 
degree of diversity in the Municipality of Kincardine.  These would only be changed if land 
use changed in the vicinity of the patches. 
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4.3 Special Considerations for the Lakeshore Area 
The following recommendations were made by the Science Committee concerning the 
Municipality’s lakeshore area. (Notably, this is broader than the specific Schedule C Lakeshore 
Study Area identified for more detailed assessment as part of this study): 

• The same approach to mapping of the Municipality should apply to the lakeshore.  
• The criteria should be applied independently and a patch, both within and outside the 

lakeshore area, should only need to meet one criterion to be considered significant; 
• Given the significance of the lakeshore area from a natural heritage perspective it should 

be defined as a “coastal corridor” with special land use policies that recognize its 
ecological significance. 

• The mapping can be more general or conceptual in nature as long as the policy is clear 
and specific. 

• Set land use planning decisions at a scale of 1:10,000 to 1:30,000; 
• Consider options for the lakeshore area such as: 

o limits on housing density, tree preservation; 
o policies that limit the footprint, for example: 

 communal septic systems are an example of methods that would reduce 
footprint; 

 small parcel development areas that concentrate development (with tree 
retention policy areas) and large parcel development areas that restrict 
development to lower density; 

 development policies that preserve the integrity of dune systems and 
coastal wetlands; and 

 maintaining core areas of sufficient size to provide long term viable 
habitat for those species intended to be protected by the NHS. 

 
Suggestions were made by the Science Committee to include the “ABC approach”, (i.e. 
abiotic, biotic cultural) in the development of criteria (Peach 2008, pers. comm., DeYoung 
2008, pers. comm.).  The ABC approach was developed as a resource survey and planning 
method for parks, reserves and other environmentally significant areas, encompassing 
independent analysis and integration of wildlife, historic and other resource values, 
biophysical hazards and sensitivities and land use conflicts (Bastedo et al. 1984).  
Environmental significance comprises a summary of resource values derived from the 
combination of abiotic, biotic and cultural features judged important for the maintenance of 
essential ecological processes, life support systems and cultural heritage (Bastedo et al. 
1984).  Table 17 provides information on examples of data that would inform each of these 
components. 
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Table 17.  Examples of surveys of environmentally significant areas required by the ABC 
approach (derived from Table 1 in Bastedo et al. 1984) 

ENVIRONMENTAL COMPONENT 

Abiotic Biotic Cultural 

• Uniqueness or 
representativeness of abiotic 
features or processes 

• Ecological importance 
• Geomorphic hazard potential  
• Terrain sensitivity 

• Faunal diversity 
• Community diversity 
• Community uniqueness 
• Faunal habitat 

dependency 
• Vegetation 

recoverability 
• Fire susceptibility 

• Historical uniqueness or 
representativeness 

• Archaeological importance 
• Aesthetic or symbolic value 
• Rate of land use change 
• Land use interactions 
• Environmental impact 

 
 

This approach was used recently in developing a management plan for a dune system at Sauble 
Beach further north on Lake Huron’s shoreline (Peach 2006).  The survey involved identifying 
and recording abiotic features and processes, the dominant plant communities and signature 
species, and the values and impacts that the human community places on the beach-dune 
ecosystem.  The geomorphic features of the beach were studied, and the dune species analysed 
for their contribution to maintaining the stability of the beach as well as their contribution to 
Ontario’s biodiversity.  Lastly, human interaction with the beach was studied: with reference to 
the aesthetic value placed on the beach with the impacts of high use: direct impacts such as 
trampling and erosion, parking, and beach raking, and indirect effects such as breakdown of 
rhizomes needed to maintain sand stability.  This approach has led to a more comprehensive 
identification of conservation strategies throughout the beach, instead of confining them to 
“sanctuaries” in public parks (Peach 2006). 
 
This approach has largely been adopted for this NHS, with the exception that there is little 
documentation of cultural features. 
 
4.4 Mapping Sources and Key Gaps 
A summary of the sources for data and data layers used to develop the preliminary NHS mapping 
for the Municipality of Kincardine is provided in Table 18 below. The mapping should be 
updated periodically as new information becomes available. 
 
Mapped information was not available to separate communities, except in the Schedule C 
Lakeshore Study Area (where ELC was completed as part of this study), but the County 
woodlands layer and the OMNR NRVIS layer were used, in conjunction with wetland mapping, 
to map vegetation communities at a coarse level.  
 
One key data gap identified through this study was the need for Municipal-wide ELC mapping, 
at least to the Community Series level, for better analysis of existing habitat types and also as a 
baseline to allow for monitoring of land use changes. This should be pursues as part of future 
Municipal natural heritage studies. 
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Table 18.  Sources for Natural Heritage Information and Mapping 
Data / Information Source (Comments) 

Hazard Land Mapping • Saugeen Valley Conservation Authority (SVCA) – 
hazard lines are a composite of floodlines, steep slopes, 
wetlands, etc. the separate components of these lines 
must be refined at a fine scale which is usually done at 
the EIS stage;  

• this information sometimes ends up being refined to 
narrower areas when the fine-scale mapping is done  

Information on rare fish and 
mussel species 

• DFO may have this information 
• Conservation Ontario website 

District Office Element 
Occurrence (EO) (i.e., rare 
species) data and Ontario 
Herpetofaunal Summary data 

• Suzanne Robinson is the contact 
• NOTE: EOs correspond to observed rare species records

NHIC personal species records • NHIC could provide this 

Breeding bird records • Contact OMNR for significant species; Regional 
Coordinator should have records of regionally significant 
bird species and colonial species (as defined by the 
Atlas) 

ESA mapping • digitized from ESA report 

Rare habitats/plant communities • Natureserve/NHIC rare Ontario community types 
• Coastal environmental sensitivity atlas mapping of 

coastal types 
• Global, provincial community ranks 
• ANSI reports 
• EIS reports 
• Great Lakes Conservation Blueprint 

Plant species regional status lists • Available from Oldham’s 1991 Southwestern Region 
status document;  

• Owen Sound Field Naturalists’ vascular plants of Grey 
and Bruce Counties 

• also contact Joe Johnson 
• Great Lakes Conservation Blueprint 

Direct and Indirect Fish Habitat 
information 

DFO or SVCA 

Surficial Geology mapping Available from Ontario Ministry of Northern Development 
and Mines (MNDM), Great Lakes Conservation Blueprint 
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5.0 IMPLEMENTATION OF METHODOLOGY 
 
5.1 Municipality of Kincardine Preliminary Natural Heritage System (NHS) 
5.1.1 Summary of Analysis and Findings 
Figure 5 shows the results of the preliminary mapping of an NHS for the Municipality of 
Kincardine using the available data.  Implementation of the methodology as it stands results in 
inclusion of 453 patches in the NHS (19.3% of the total area of the Municipality), with a total 
area of 10,360 ha.   
 
Implementation of this methodology has resulted in inclusion of all designated natural areas in 
the Municipality including all wetlands mapped by the County of Bruce, all hazard lands, 
ANSIs, and International Biological Program sites as well as ESAs, which are not formally 
designated by the County or Municipality but were considered worthy of inclusion in the NHS.  
The NHS also includes most riparian areas along watercourses, contributing to maintenance of 
water quality and fisheries habitat, provision of riparian habitats for birds, nesting habitat for 
reptiles and a migratory corridor for birds.  Only 66 patches, totalling 135 ha, are not included 
within the NHS. 
 
Table 19 provides a breakdown of the amount of cover and number of patches triggered by each 
aspect of the methodology.  The criteria that encompassed the most patches, and the greatest 
amount of area, were those that included all patches within 750 m of wetlands, all patches within 
50 m of a watercourse, and the largest patches according to the size criterion (all patches over 7.6 
ha).  The criterion that included patches with 0.5 ha forest interior encompassed few patches, but 
the total area of the patches highlighted by this criterion was the second-largest of any criterion.  
Many of the criteria were overlapping; that is, many patches were identified by more than one 
criterion.
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Table 19.  Breakdown of the number and area of habitat patches included as the result of 
implementation of individual criteria 

Criterion Number of 
Patches 

Area of patches combined 
(Ha) 

Patches that contain rare species 10 

5033 
Note: Regionally and locally 
rare species not mapped, so 
not used to apply this criterion

Patches that contain habitat designated in the 
official plan + ESAs + LSWs 110 5957 

Patches within 150 m of ANSIs  17 4864 

Patches within 750 m of PSWs or LSWs 289 8103 

Patches > 7.6 ha in size 130 8427 

Patches with 0.5 ha forest interior 91 9419 

Patches that contain an open watercourse or 
are within 50 m of an open watercourse 283 9783 

Patches containing Significant Wildlife 
Habitat (information available includes 
amphibian breeding habitat, OMNR deer 
yards) 

10  

Patches with the largest amount of area on 
each landform and on each surficial 
geological classification in the County as well 
as all patches that occur on valley lands 
identified through SVCA slope stability and 
erosion lines 

not estimated 
(insufficient 
information) 

 

Patches that contain the largest amount of the 
natural vegetation communities as determined 
by distribution curves of area and vegetation 
community type. 

not estimated 
(insufficient 
information) 

 

Primary Linkages (i.e., Hazard Lands) 
 
Secondary Linkages (of 100 m wide between 
isolated habitat patches, primarily above the 
bluff) 

not estimated, as 
these are 

schematic only 

Note: NHS is well-linked but 
there remain some isolated 
patches; these must be linked 
using professional judgement 
(not a GIS exercise) 
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5.2 Schedule C Lakeshore Study Area 
5.2.1 Summary of Analysis and Findings: 
A more detailed analysis within this area was possible because of the ELC mapping and scoped 
field surveys conducted here as part of this study.  Within the Schedule C Lakeshore Study Area, 
implementation of the methodology encompasses virtually all forests and wetlands within the 
NHS.  As in application of the methodology to the Municipality as a whole, the NHS includes 
areas that are particularly significant to the maintenance of natural heritage within the Schedule 
C Lakeshore Area, including: 

• All wetlands; 
• All significant areas previously identified within the Schedule C Lakeshore Study Area ; 
• Amphibian breeding habitat, as well as adjacent upland habitat important for their 

persistence; 
• All significant woodlands previously identified within the Schedule C Lakeshore Study 

Area ; 
• Shorelines within the Schedule C Lakeshore Study Area; 
• All watercourses within the Schedule C Lakeshore Study Area ; 
• Target vegetation communities identified by Henson and Brodribb (2005). 

 
Because the NHS has included these elements, it has encompassed significant migratory bird 
habitat.  The NHS likely includes areas of significant shoreline vegetation as well.  
 
Notably, Kincardine has several preliminary Secondary Plans under review but because they 
have not yet been approved they were not taken into consideration for mapping the NHS. 
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6.0 RESULTS OF STAKEHOLDER CONSULTATION  
 
6.1 Stakeholder Workshop Goals, Participants & Format 
As part of this study, a round table workshop with invited stakeholders was held in order to: 

4. inform participants about the status and preliminary findings of this study; 
5. solicit general input on the concept of a NHS for the Municipality of Kincardine; and 
6. solicit specific input on options, beyond policy and regulation, for implementing such a 

system. 
 
The stakeholder workshop was held Monday, September 29th, 2008 from 6 to 9 pm in the 
Municipality of Kincardine Offices (1475 Concession 5, R.R #5). A total of 25 individuals were 
invited (see the list of invitees at the beginning of this report) and just over half (14) attended. 
Potential participants were contacted over August and early September to confirm interest and 
availability of as many people as possible. 
 
Individuals were selected by the Municipality of Kincardine and the Saugeen Valley 
Conservation Authority in order to capture a representative cross-section of the different 
stakeholder groups within the Municipality who would potentially be affected by implementation 
of an NHS. Groups represented included farmers, naturalists, developers, the Bruce Nuclear 
Power Plant, the OMNR, rate payers associations and the Chamber of Commerce. The workshop 
was led and facilitated by the consulting team, and attended by the members of the Study 
Steering Committee (listed at the beginning of this report) who were there as observers but were 
also available to answer questions as needed. 
 
The workshop started with a slide presentation by the consultants which summarized the goals of 
the study, the rationale for the study, the study process, the natural heritage context in 
Kincardine, the draft criteria developed for identifying an NHS and the preliminary application 
of these criteria in mapping format. 
 
6.2 Stakeholder Workshop Feedback 
Feedback was obtained (a) at the workshop itself in verbal format, and (b) through comment 
sheets submitted subsequent to the workshop. The verbal question and answer period, as 
recorded by the consultants and circulated afterwards to the stakeholder group, is summarized 
below. This is followed by a summary of written responses received after the workshop from 
some of the participants is summarized in Table 20. 
 
Record of Verbal Questions (and Answers) and Issues Raised 
Q1: What data were used for the draft mapping and analysis? 
A1: 2006 air photos plus a combination of digital layers provided by the OMNR and County 
(e.g., FRI mapping). NHIC rare species records still need to be obtained. Hazard lands could also 
be used to help identify linkages. 
 
Q2: What is the process after this study is completed? 
A2: Moving forward with policy development as well as exploring / pursuing other options 

(e.g., voluntary stewardship measures, partnerships). 
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Q3: We would like the opportunity to review the methodology, and particularly the criteria, 
more closely. 

A3:  A copy of the presentation made at this meeting including the criteria used in the 
preliminary analyses will be provided, however it is not considered the stakeholders role 
to review or critique the criteria per se. This role is being filled by Science Committee of 
technical experts developed as part of this study. 

 
Q4: What is the timeline for moving forward? 
A4: This has yet to be determined, but is anticipated to occur over 2009. 

• It would be of interest to see the different mapping layers (e.g., Provincially Significant 
Wetlands, Hazard Lands, etc.) independently. 

• It is important to look at natural heritage from a landscape scale; this has been a gap in 
the planning process for a long time.  Guidelines for identifying significant natural 
heritage features in the municipality are urgently needed. 

• Lakeshore area: 
o Concern about lakeshore area being mapped as almost entirely “green” in the 

draft mapping presented; mapping should be more discretionary. 
o Support for lakeshore being identified as an ecologically sensitive area, and 

pleased to see linkages between the lakeshore and other associated natural areas. 
• Should recognize important ecological linkage between the Algonquin Bluffs and 

Greenock. 
• ALUS is an initiative whereby farmers receive financial compensation for protecting / 

supporting natural heritage on their land. There is a pilot study underway in Norfolk 
County; this should be considered in Kincardine as it seems to be getting good support 
elsewhere. 

• The Oxford NHS is a good model, however there are issues around their mapping being 
out-dated and a lack of flexibility with respect to implementation over the long-term. 

• Agriculture: 
o Need to be careful about defining “active” agricultural lands 
o Concern about additional regulations for farmers and restrictions on agricultural 

lands that may impact farmers’ ability to expand their production 
o Supportive of partnerships with groups like Ducks Unlimited 
o Consider advertising to farmers about voluntary initiatives like ALUS 
o Many farmers supportive of natural heritage protection, but do not get any 

compensation for the costs of their support (e.g., damage to their property and 
crops by wildlife like wolves, coyotes, cougar and wild turkeys) 

o Should be farmers on the Science Committee; they understand the land  
• Should build on natural corridors already identified and protected on Bruce Power lands 
• Natural heritage “buzz words” for Kincardine that should be included in the NH Study 

include: Huron Fringe, Algonquin Ridge, and Nipissing Glacial Bluff 
• There is no clear process for moving forward with natural heritage policies; in the 

meantime large-scale developments are being delayed 
• Important to make sure landowners are included in this process in the short and long 

term. For example, landowners could be contacted to share natural heritage information 
about their property, and some may be interested in learning how to monitor for the 
presence of wildlife. 
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Table 20. Summary of Written Input from Stakeholders (received over October 2008). 
Stakeholder Summary of Comments 

Terry Brown, 
Bruce Nuclear 
Power Plant 

• require more details to provide an informed response 
• generally supportive of the concept of a NHS and the implementation of 

mechanisms to protect and enhance a NHS 
• cautions that scientific defensibility only as good as the data 

Ron Coristine, 
CHAT 
Tourism  

• require more details (i.e., especially about the criteria) to provide an 
informed response 

• request opportunity to dialogue as policy is developed 

Maithel Lee 
Wilson, Huron 
Fringe 
Naturalists 

• generally supportive of the concept of a NHS and the implementation of 
mechanisms to protect and enhance a NHS 

• specific areas that require attention include: lakeshore, harbour, 
Penetangore River and tributaries, sewage lagoon off Bruce Ave. 
(migratory bird habitat in spring and fall), Bruce Ave.-Saratoga Rd (turtle 
habitat), bottom of Wickham Cove Lane (significant plant habitat – hoary 
puccoon, Kincardine Town Hall & Annex (habitat for at least 12 chimney 
swifts) 

• support for habitat enhancement initiatives offered 

Janice 
McKean, 
Kincardine 
Environmental 
Advisory 
Committee 

• generally supportive of the concept of a NHS and the implementation of 
mechanisms to protect and enhance a NHS 

• this study shares many objectives with the Grey Bruce Greenway Initiative 
(i.e., a partnership of farm and community organizations to promote natural 
heritage conservation through voluntary stewardship of private lands with 
logistical support from Ontario Nature); hopefully these efforts are 
coordinated 

• NOTE: information on the Greenway Initiative (i.e., list of members and 
contact information, background, objectives) was provided on the 
Alternative Land Use Services (ALUS) initiative which is another 
voluntary collaboration of rural landowners linked to municipal incentives 
for protecting local natural heritage 

Eugene 
Bourgeois, 
Inverhuron 
Rate-Payers 
Association 

• generally supportive of the concept of a NHS  
• concern about potential impacts of Bruce Nuclear station on flora and 

fauna 
• interest in financial (and other) incentives for farmers and local 

stakeholders to support their protection of local natural heritage 
• farmers and local stakeholders should help inform this study 
• NOTE : provided an addendum of local flora and fauna observations 

 
7.0 APPLICATION OF METHODOLOGY TO THE COUNTY OF BRUCE 
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Table 21 reiterates the summary of the criteria that were developed for the Municipality of 
Kincardine, and discusses the issues that would be associated with implementing this 
methodology for the County of Bruce.  Within the Niagara Escarpment area of Bruce County, 
issues would be similar to those associated with the Schedule C Lakeshore Study Area; most of 
the mapped forests and wetlands would be encompassed by the NHS.  However, there are some 
significant data gaps that are associated with the current mapping resources.  First, many areas of 
open land on the Bruce Peninsula support provincially significant plant species that are not 
mapped independently and would not be captured with the mapping resources available for the 
County of Bruce.  The second issue is that the Bruce Peninsula supports among the highest 
concentrations of threatened and endangered reptiles and amphibians, and their habitat needs are 
highly complex, and are also not mapped in current mapping databases.   
 
For the southern and eastern part of the County, the NHS would likely be similar to the one 
mapped for the Municipality as a whole.  The resulting NHS would be well-connected and likely 
serve as a highly effective means of protecting natural heritage features within the County of 
Bruce 
 
Table 21.  Issues related to implementation of methodology to the County of Bruce 

CRITERION ISSUES ASSOCIATED WITH THE COUNTY OF 
BRUCE 

1. Patches that contain provincially, 
regionally or locally rare species 
or communities 

• Large areas of Bruce County on the Bruce Peninsula 
contain rare species and communities which are well-
known; but there are many other species for which 
habitat cannot be delineated 

• Many other rare species such as significant reptiles 
have complex habitat requirements, for which the 
areas are not well-known 

• Much more site specific knowledge of rare species 
distribution would be required; outside the known 
areas of significance, for example, the presence of rare 
vegetation (e.g., alvar species) is not well predicted by 
mapped forest blocks; hibernacula and gestation areas 
for reptiles may be widely distributed.   

2. Patches that contain habitat 
designated in the Official Plan 
(ANSIs and PSWs) as well as 
ESAs and LSWs 

• Need to consider unevaluated wetlands in some 
capacity 

3. Patches within 150 m of ANSIs 
and patches within 750 m of 
PSWs or LSWs 

• Mega-wetland complex is likely along the coast of the 
Bruce Peninsula; in other parts of the County the 
issues would be similar to Kincardine 
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CRITERION ISSUES ASSOCIATED WITH THE COUNTY OF 
BRUCE 

4. Large Habitat Patches  • A different threshold size (i.e., likely more than 7.6 
ha) would need to be determined based on a County 
wide analysis 

• Issues in the southern and eastern portion of the 
County would be similar to those in Kincardine 

5. Patches with at least 0.5 ha forest 
interior 

• Almost all of the Bruce Peninsula would be included 
within the NHS. 

• Issues in the southern and eastern portion of the 
County would be similar to those in Kincardine. 

6. Patches that occur within well-
head capture zones or intrinsic 
groundwater susceptibility areas  

• These could be mapped as in the Municipality of 
Kincardine 

7. Patches that contain an open 
watercourse or are within 50 m of 
an open watercourse 

• On the Bruce Peninsula, this criterion would not result 
in additional features being included in the NHS after 
the implementation of Criteria 1-5. 

• Most woodland patches would be encompassed by this 
criterion in the south and east portions of the County. 

8. Significant Wildlife Habitat (not 
including patches supporting 
regionally/locally significant 
species) 

• There is no mapping of most significant wildlife 
habitat components for the County available through 
OMNR or other sources. 

• On the Bruce Peninsula, regionally rare species such 
as bear, bobcat, are highly mobile, locations are not 
well-known and habitat needs are huge. 

• On the Bruce Peninsula, there are high concentrations 
of reptiles and amphibians with needs for  discrete, 
well-connected upland and wetland habitat; habitat 
needs are much larger than assumed . 

• Mapping is insufficient to implement this criterion in 
the southern and eastern parts of the County. 

9. Patches with the largest amount of 
area on each landform and on 
each surficial geological 
classification in the County as 
well as all patches that occur on 
valley lands identified through 
Conservation Authority slope 
stability and erosion lines  

• Very large areas could be encompassed as hazard 
lines; the resulting NHS would be well-connected 
along hazard lines. 

• Vegetation community mapping is not available for 
much of the County 
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CRITERION ISSUES ASSOCIATED WITH THE COUNTY OF 
BRUCE 

10. Patches that contain the largest 
amount of the natural vegetation 
communities as determined by 
distribution curves of area and 
vegetation community type  

• Data are not available to implement this criterion, but 
could be determined if a County-wide ELC mapping 
exercise were undertaken (to the Community Series 
level). 

11. Linkages • As in Kincardine, much of the NHS would be 
effectively linked by hazard lands but additional 
linkages (e.g., between isolated woodlots or habitat 
patches) should also be identified. 
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8.0   GLOSSARY OF KEY TERMS 
 
ANSI = Areas of Natural and Scientific Interest 
BNPD = Bruce Nuclear Power Development site 
COSEWIC = Committee on the Status of Endangered Wildlife in Canada 
COSSARO = Committee on the Status of Species at Risk in Ontario 
CVC = Credit Valley Conservation Authority 
Dbh = Diameter at breast height (for trees) 
ELC = Ecological Land Classification 
ESA = Environmentally Sensitive Area 
GIS = Geographic Information System 
GRCA = Grand River Conservation Authority 
LSNA = Locally Significant Natural Area 
LSW = Locally Significant Wetland 
NHIC = Natural Heritage Information Center 
NHS = Natural Heritage System 
OMB = Ontario Municipal Board 
OMNR = Ontario Ministry of Natural Resources 
PSW = Provincially Significant Wetland 
SAR = Species at Risk 
SVCA = Saugeen Valley Conservation Authority 
TRCA = Toronto Region Conservation Authority 
 
Species at Risk (SAR) Definitions from COSEWIC (Canada) and COSSARO (Ontario) 

 Threatened (THR): A wildlife species likely to become endangered if limiting factors are 
not reversed. 

 Endangered (END): A wildlife species facing imminent extirpation or extinction.  
 Special Concern (SC): A wildlife species that may become a threatened or an endangered 

species because of a combination of biological characteristics and identified threats. 
 Extirpated (XT): A wildlife species no longer existing in the wild in Canada, but 

occurring elsewhere. 
 Extinct (X): A wildlife species that no longer exists. 
 Data Deficient (DD): A wildlife species for which there is inadequate information to 

make a direct, or indirect, assessment of its risk of extinction. 
 Not At Risk (NAR): A wildlife species that has been evaluated and found to be not at risk 

of extinction given the current circumstances. 
 
Natural Heritage Information Centre (NHIC) Ranking Definitions (OMNR) 
Provincial (or Subnational) ranks are used by the Natural Heritage Information Centre to set 
protection priorities for rare species and natural communities. These ranks are not legal 
designations. Provincial ranks are assigned in a manner similar to that described for global ranks, 
but consider only those factors within the political boundaries of Ontario. By comparing the 
global and provincial ranks, the status, rarity, and the urgency of conservation, needs can be 
ascertained. The NHIC evaluates provincial ranks on a continual basis and produces updated lists 
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at least annually. The NHIC welcomes information which will assist in assigning accurate 
provincial ranks. 

 S1: Critically Imperiled - Critically imperiled in the nation or state/province because of 
extreme rarity (often 5 or fewer occurrences) or because of some factor(s) such as very 
steep declines making it especially vulnerable to extirpation from the state/province. 

 S2: Imperiled - Imperiled in the nation or state/province because of rarity due to very 
restricted range, very few populations (often 20 or fewer), steep declines, or other factors 
making it very vulnerable to extirpation from the nation or state/province. 

 S3: Vulnerable - Vulnerable in the nation or state/province due to a restricted range, 
relatively few populations (often 80 or fewer), recent and widespread declines, or other 
factors making it vulnerable to extirpation. 

 S4: Apparently Secure - Uncommon but not rare; some cause for long-term concern due 
to declines or other factors. 

 S5: Secure - Common, widespread, and abundant in the nation or state/province. 
 SX: Presumed Extirpated - Species or community is believed to be extirpated from the 

nation or state/province. Not located despite intensive searches of historical sites and 
other appropriate habitat, and virtually no likelihood that it will be rediscovered. 

 SH: Possibly Extirpated (Historical) - Species or community occurred historically in the 
nation or state/province, and there is some possibility that it may be rediscovered. Its 
presence may not have been verified in the past 20-40 years.  

 SNR: Unranked - Nation or state/province conservation status not yet assessed. 
 SU: Unrankable - Currently unrankable due to lack of information or due to substantially 

conflicting information about status or trends. 
 SNA: Not Applicable - A conservation status rank is not applicable because the species is 

not a suitable target for conservation activities. 
 S#S#: Range Rank - A numeric range rank (e.g., S2S3) is used to indicate any range of 

uncertainty about the status of the species or community. Ranges cannot skip more than 
one rank (e.g., SU is used rather than S1S4). 

 
Areas of Natural and Scientific Interest (ANSIs) 
Areas of land and water containing natural landscapes or features which the Ministry of Natural 
Resources has identified as having provincial significance, possessing values related to natural 
heritage appreciation, scientific study or education: 
 

• Life Science Areas of Natural and Scientific Interest are those areas identified by the 
Ministry of natural Resources for their high quality representation of important provincial 
biotic attributes. 

• Earth Science Areas of Natural and Scientific Interest are those areas identified by the 
Ministry of Natural Resources for their high quality representation of important provincial 
geological attributes. 
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Environmentally Significant Areas (ESAs) 
Places where ecosystem functions or features warrant special protection.  These may include but 
are not limited to rare or unique plant or animal populations or habitats, plant or animal 
communities, or concentrations of ecological functions.  In the Municipality of Kincardine, a 
number of ESAs were identified through a study conducted in the southern portion of the County 
of Bruce by the Saugeen Valley Field Naturalists (Hilts and Parker 1980), but these have never 
been designated through Municipal or County Official Plans. 
 
Wetland 
For the purpose of this study wetlands includes only those wetlands that would be defined as a 
wetland if evaluated using the Provincial Wetland Evaluation System.  Unevaluated wetlands 
may be subject to evaluation in the future and a determination made that these features are 
wetlands in accordance with the Provincial Wetland Evaluation System - Southern Manual.  
 
Wetlands are defined in the PPS as:  “means lands that are seasonally or permanently covered 
by shallow water, as well as lands where the water table is close to or at the surface.  In either 
case the presence of abundant water has caused the formation of hydric soils and has favoured 
the dominance of either hydrophytic plants or water tolerant plants. The four major types of 
wetlands are swamps, marshes, bogs and fens.   Periodically soaked or wet lands being used for 
agricultural purposes which no longer exhibit wetland characteristics are not considered to be 
wetlands for the purposes of this definition.” 
 
Watercourse 
The definition of a watercourse will be as defined in the Conservation Authorities Act “an 
identifiable depression in the ground in which a flow of water regularly or continuously occurs.”   
For the purpose of this study, the limits of any watercourse so defined will be determined using 
the meander belt width as defined by the relevant conservation authorities. 
 
Surface Water Features:  This includes lakes, woodland ponds, watercourses, springs, seeps, 
reservoirs, etc. which provide ecological functions.  It is not intended to include small surface 
water features such as farm ponds or stormwater management ponds, which would have limited 
ecological function.  Some judgment will have to be exercised when assessing eligibility of 
features for the application of this criterion. 
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Appendix 1:  Recorded flora within the Municipality of Kincardine. 
 
* indicates an introduced species 
END indicates an endangered species as designated by COSWEIC and OMNR 
 

Scientific Name Common Name G Rank S Rank 

 Poaceae    

 Deschampsia cespitosa (L.) Beauv. Tufted Hairgrass G5 S4S5 

 Selaginellaceae       

 Selaginella eclipes W.R. Buck   Hidden Spike-moss G4   S4   

 Dennstaedtiaceae       

 Pteridium aquilinum (L.) Kuhn var. 
latiusculum (Desv.) L. Underw. ex A. Heller Bracken Fern G5   S5   

 Dryopteridaceae       

 Cystopteris bulbifera (L.) Bernh.   Bulblet Bladder Fern G5 S5 

 Dryopteris carthusiana (Vill.) H.P. Fuchs   Spinulose Wood Fern G5 S5 

 Dryopteris intermedia (Muhlenb. ex Willd.) 
A. Gray   Intermediate Wood Fern G5 S5 

 Dryopteris marginalis (L.) A. Gray   Marginal Wood Fern G5 S5 

 Pinaceae       

 Abies balsamea (L.) Miller   Balsam Fir G5 S5 

 Larix laricina (Du Roi) K. Koch   Tamarack G5 S5 

* Picea abies (L.) Karsten   Norway Spruce G5 SE3 

 Picea glauca (Moench) Voss   White Spruce G5 S5 

 Picea mariana (Miller) B.S.P.   Black Spruce G5 S5 

 Pinus resinosa Sol. ex Aiton   Red Pine G5 S5 

 Pinus strobus L.   White Pine G5 S5 

* Pinus sylvestris L.   Scotch Pine G? SE5 

 Tsuga canadensis (L.) Carrière   Eastern Hemlock G5 S5 

 Cupressaceae       
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Scientific Name Common Name G Rank S Rank 

 Juniperus communis L.   Ground Juniper G5 S5 

 Juniperus horizontalis Moench   Creeping Juniper G5 S5 

 Juniperus  virginiana L.  Eastern Red Cedar G5 S5 

 Thuja occidentalis L.   Eastern White Cedar G5 S5 

 Taxaceae       

 Taxus canadensis Marshall   Canadian Yew G5 S5 

 Ranunculaceae       

 Actaea pachypoda Elliott   White Baneberry G5 S5 

 Actaea rubra (Aiton) Willd.   Red Baneberry G5 S5 

 Anemone canadensis L.   Canada Anemone G5 S5 

 Anemone multifida Poir. Early Anemone G5 S5 

 Anemone quinquefolia L. Wood Anemone G5 S5 

 Anemone virginiana L. Virginia Anemone G5   S5   

 Aquilegia canadensis L.   Wild Columbine G5 S5 

 Ranunculus abortivus L.   Kidney-leaved Buttercup G5 S5 

* Ranunculus acris L.   Tall Butter-cup G5 SE5 

 Ranunculus pensylvanicus L. f.   Bristly Crowfoot G5 S5 

 Ranunculus recurvatus Poir. var. recurvatus  Rough Crowfoot G5 S5 

 Thalictrum pubescens Pursh   Tall Meadow-rue G5 S5 

 Ulmaceae       

 Ulmus americana L.   American Elm G5? S5 

 Ulmus rubra Muhlenb.   Slippery Elm G5 S5 

 Juglandaceae       

END Juglans cinerea L.   Butternut G3G4 S3? 

 Fagaceae       

 Fagus grandifolia Ehrh.   American Beech G5 S5 
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Scientific Name Common Name G Rank S Rank 

 Betulaceae       

 Betula alleghaniensis Britton   Yellow Birch G5 S5 

 Betula papyrifera Marshall   White Birch G5 S5 

 Caryophyllaceae       

* Cerastium fontanum Baumg.   Mouse-eared Chickweed G?   SE5   

* Silene vulgaris (Moench) Garcke   Bladder Campion G? SE5 

 Polygonaceae       

 Polygonum amphibium L.   Water Smartweed G5 S5 

* Polygonum aviculare L.   Prostrate Knotweed G? SE5 

 Polygonum lapathifolium L.   Dock-leaf Smartweed G5 S5 

* Rumex crispus L.   Curly Dock G? SE5 

 Guttiferae       

 Hypericum kalmianum L.   Kalm St. John's-wort G4 S4 

* Hypericum perforatum L.   Common St. John's-wort G? SE5 

 Tiliaceae       

 Tilia americana L.   American Basswood G5 S5 

 Violaceae       

 Viola nephrophylla Greene   Northern Bog Violet G5 S4 

 Salicaceae       

 Populus balsamifera L. ssp. balsamifera  Balsam Poplar G5 S5 

 Populus deltoides Bartram ex Marshall ssp. 
deltoides  Eastern Cottonwood G5T5 SU 

 Populus tremuloides Michx.   Trembling Aspen G5 S5 

 Salix bebbiana Sarg.   Beaked Willow G5 S5 

 Salix discolor Muhlenb.   Pussy Willow G5 S5 

 Salix lucida Muhlenb.   Shining Willow G5 S5 

 Salix petiolaris Sm.   Slender Willow G5 S5 
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Scientific Name Common Name G Rank S Rank 

 Salix sp. Willow G? S? 

 Brassicaceae       

 Arabis lyrata L.   Lyre-leaf Rock-cress G5   S4   

* Lepidium campestre (L.) R. Br.   Field Pepper-grass G? SE5 

 Ericaceae       

 Arctostaphylos uva-ursi (L.) Spreng.   Common Bearberry G5 S5 

 Gaultheria procumbens L.   Wintergreen G5 S5 

 Pyrolaceae       

 Orthilia secunda (L.) House   One-side Wintergreen G5 S5 

 Primulaceae       

 Lysimachia quadriflora Sims   Four-flowered Loosestrife G5? S4 

 Primula mistassinica Michx.   Bird's-eye Primrose G5 S4 

 Trientalis borealis Raf. ssp. borealis  Star-flower G5T? S5 

 Grossulariaceae       

 Ribes cynosbati L.   Prickly Gooseberry G5 S5 

 Ribes triste Pall.   Swamp Red Currant G5 S5 

 Crassulaceae       

* Sedum acre L.   Mossy Stonecrop G? SE5 

 Rosaceae       

 Agrimonia gryposepala Wallr.   Tall Hairy Groovebur G5 S5 

 Amelanchier alnifolia (Nutt.) Nutt. ex R. 
Roem.   Saskatoon Berry G5 S4? 

 Crataegus sp. Hawthorn G? S? 

 Fragaria vesca L. ssp. americana (Porter) 
Staudt Woodland Strawberry G5 S5 

 Fragaria virginiana Miller ssp. glauca (S. 
Watson) Staudt Strawberry G5   S5   

 Geum aleppicum Jacq.   Yellow Avens G5 S5 
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Scientific Name Common Name G Rank S Rank 

 Geum canadense Jacq.   White Avens G5 S5 

 Physocarpus opulifolius (L.) Maxim.   Ninebark G5 S5 

 Potentilla anserina L. ssp. anserina  Silverweed G5   S5   

 Potentilla norvegica L. Norway Cinquefoil G5 S5 

 Prunus serotina Ehrh.   Black Cherry G5 S5 

 Prunus virginiana L. Choke Cherry G5 S5 

 Rosa acicularis Lindl. ssp. sayi (Schwein.) 
W. Lewis Prickly Rose G5 S5 

 Rosa blanda Aiton   Smooth Rose G5 S5 

 Rosa sp. Rose G? S? 

 Rubus idaeus L. ssp. melanolasius (Dieck) 
Focke Red Raspberry G5T5   S5   

 Rubus occidentalis L.   Black Raspberry G5 S5 

 Rubus pubescens Raf.   Dwarf Raspberry G5 S5 

* Sorbus aucuparia L.   European Mountain-ash G5 SE4 

 Fabaceae       

 Desmodium canadense (L.) DC.   Showy Tick-trefoil G5 S4 

 Lathyrus japonicus Willd.   Beach Pea G5 S4 

* Lotus corniculatus L.   Birds-foot Trefoil G? SE5 

* Medicago lupulina L.   Black Medic G? SE5 

* Melilotus alba Medik.   White Sweet Clover G5 SE5 

* Vicia cracca L.   Tufted Vetch G? SE5 

 Elaeagnaceae       

 Shepherdia canadensis (L.) Nutt.   Canada Buffalo-berry G5 S5 

 Lythraceae       

* Lythrum salicaria L.   Purple Loosestrife G5 SE5 

 Onagraceae       

 Circaea alpina L.   Small Enchanter's Nightshade G5 S5 
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Scientific Name Common Name G Rank S Rank 

* Epilobium hirsutum L.   Great-hairy Willow-herb G? SE5 

* Epilobium parviflorum Schreb.   Small-flower Willow-herb G? SE4 

 Oenothera biennis L.   Common Evening-primrose G5 S5 

 Cornaceae       

 Cornus alternifolia L. f.   Alternate-leaf Dogwood G5 S5 

 Cornus amomum Miller ssp. obliqua (Raf.) 
J.S. Wilson Silky Dogwood G5 S5 

 Cornus foemina Miller ssp. racemosa (Lam.) 
J.S. Wilson Grey Dogwood G5 S5 

 Cornus rugosa Lam.   Round-leaved Dogwood G5 S5 

 Cornus stolonifera Michx.   Red-osier Dogwood G5 S5 

 Santalaceae       

 Comandra umbellata (L.) Nutt.   Umbellate Bastard Toad-flax G5 S5 

 Euphorbiaceae       

* Euphorbia cyparissias L.   Cypress Spurge G5 SE5 

 Rhamnaceae       

 Rhamnus alnifolia L'Hér.   Alder-leaved Buckthorn G5 S5 

* Rhamnus cathartica L.   European Buckthorn G? SE5 

 Vitaceae       

 Vitis riparia Michx.   Riverbank Grape G5 S5 

 Polygalaceae       

 Polygala paucifolia Willd.   Gay-wing Milkwort G5 S5 

 Aceraceae       

 Acer rubrum L.   Red Maple G5 S5 

 Acer saccharum Marshall ssp. saccharum  Sugar Maple G5T5 S5 

 Acer spicatum Lam.   Mountain Maple G5 S5 

 Anacardiaceae       
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Scientific Name Common Name G Rank S Rank 

 Rhus radicans L. ssp. negundo (Greene) 
McNeill Climbing Poison-ivy G5T5   S5   

 Rhus typhina L.   Staghorn Sumac G5 S5 

 Geraniaceae       

 Geranium carolinianum L. var. 
confertiflorum Fern. Carolina Crane's-bill G5T5? SU 

* Geranium robertianum L.   Herb-robert G5 SE5 

 Araliaceae       

 Aralia nudicaulis L.   Wild Sarsaparilla G5 S5 

 Apiaceae       

* Daucus carota L.   Wild Carrot G? SE5 

 Gentianaceae       

 Gentianopsis virgata (Raf.) Holub   Smaller Fringed Gentian G5   S4   

 Apocynaceae       

 Apocynum cannabinum L. Indian Hemp G5 S5 

 Asclepiadaceae       

 Asclepias syriaca L.   Common Milkweed G5 S5 

* Cynanchum nigrum (L.) Pers.   Black Swallow-wort G? SE 

 Solanaceae       

* Solanum dulcamara L.   Climbing Nightshade G? SE5 

 Boraginaceae       

* Echium vulgare L.   Common Viper's-bugloss G? SE5 

 Lithospermum caroliniense (Walter ex J. 
Gmel.) MacMill. var. croceum (Fern.) Cronq. Carolina Gromwell G4G5   S3   

 Verbenaceae       

 Verbena hastata L.   Blue Vervain G5 S5 

 Verbena stricta Vent.   Hoary Vervain G5 S4 

 Lamiaceae       
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Scientific Name Common Name G Rank S Rank 

 Calamintha arkansana (Nutt.) Shin   Low Calamint G5 S4S5 

 Lycopus americanus Muhlenb. ex Bartram   American Bugleweed G5 S5 

* Mentha spicata L.   Spearmint G? SE4 

* Nepeta cataria L.   Catnip G? SE5 

* Origanum vulgare L.   Wild Marjoram G? SE5 

 Prunella vulgaris L. ssp. lanceolata (W.C. 
Barton) Hultén Heal-all G5T5 S5 

 Plantaginaceae       

* Plantago lanceolata L.   English Plantain G5 SE5 

 Oleaceae       

 Fraxinus americana L.   White Ash G5 S5 

 Fraxinus nigra Marshall   Black Ash G5 S5 

 Fraxinus pennsylvanica Marshall   Green Ash G5 S5 

 Scrophulariaceae       

 Agalinis paupercula (Gray) Britton Small-flowered Agalinis G5 SU 

 Melampyrum lineare Desr.   Cow-wheat G5 S4S5 

* Verbascum thapsus L.   Great Mullein G? SE5 

 Veronica peregrina L. ssp. peregrina  Purslane Speedwell G5T? S5 

* Veronica serpyllifolia L. ssp. serpyllifolia  Thyme-leaved Speedwell G5T? SE5 

 Campanulaceae       

 Campanula rotundifolia L.   American Harebell G5 S5 

 Lobelia kalmii L.   Kalm's Lobelia G5 S5 

 Lobelia spicata Lam.   Pale-spiked Lobelia G5 S4 

 Rubiaceae       

 Galium palustre L.   Marsh Bedstraw G5 S5 

 Galium triflorum Michx.   Fragrant Bedstraw G5 S5 

 Caprifoliaceae       
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Scientific Name Common Name G Rank S Rank 

 Diervilla lonicera Miller   Bush Honeysuckle G5 S5 

 Linnaea borealis L. ssp. longiflora (Torr.) 
Hultén Twinflower G5 S5 

 Lonicera canadensis Bartram   Fly Honeysuckle G5 S5 

 Lonicera dioica L.   Mountain Honeysuckle G5 S5 

 Lonicera hirsuta Eaton   Hairy Honeysuckle G4G5 S5 

* Lonicera tatarica L.   Tartarian Honeysuckle G? SE5 

 Sambucus racemosa L. ssp. pubens (Michx.) 
House Red-berried Elderberry G5 S5 

 Viburnum acerifolium L.   Maple-leaved Viburnum G5 S5 

 Viburnum trilobum Marshall   Highbush Cranberry G5T5 S5 

 Asteraceae       

* Achillea millefolium L. Common Yarrow G5T? SE 

 Ambrosia artemisiifolia L.   Annual Ragweed G5 S5 

 Bidens frondosa L.   Devil's Beggar-ticks G5 S5 

* Centaurea maculosa Lam.   Spotted Starthistle G? SE5 

* Chrysanthemum leucanthemum L.   Oxeye Daisy G? SE5 

* Cichorium intybus L.   Chicory G? SE5 

* Cirsium vulgare (Savi) Ten.   Bull Thistle G5 SE5 

 Erigeron philadelphicus L. Philadelphia Fleabane G5T5 S5 

 Erigeron strigosus Muhlenb. ex Willd.   Daisy Fleabane G5 S5 

 Eupatorium maculatum L. ssp. maculatum  Spotted Joe-pye-weed G5T?   S5   

 Eupatorium perfoliatum L.   Common Boneset G5 S5 

 Euthamia graminifolia (L.) Nutt.   Flat-top Fragrant-golden-rod G5 S5 

* Hieracium caespitosum Dumort. ssp. 
caespitosum  Yellow Hawkweed   SE5 

* Hieracium piloselloides Vill.   Tall Hawkweed G? SE5 

 Petasites frigidus (L.) Fr.   Sweet Coltsfoot G5 S5 
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Scientific Name Common Name G Rank S Rank 

 Senecio pauperculus Michx.   Balsam Ragweed G5 S5 

 Solidago altissima L. var. altissima  Tall Goldenrod G5T5   S5   

 Solidago caesia L.   Bluestem Goldenrod G5 S5 

 Solidago canadensis Canada Goldenrod G5 S5 

 Solidago gigantea Aiton   Smooth Goldenrod G5 S5 

 Solidago hispida Hairy Goldenrod G5 S5 

 Solidago nemoralis Field Goldenrod G5 S5 

 Solidago ohioensis Riddell   Ohio Golderod G4 S4 

 Symphyotrichum ciliolatum (Lindl. in Hook) 
Löve & Löve Lindley's Aster G5 S5 

 Symphyotrichum laeve (L.) Löve & Löve Smooth Blue Aster G5 S5 

 Symphyotrichum lanceolatum Panicled Aster G5 S5 

 Symphyotrichum lateriflorum Starved Aster G5 S5 

 Symphyotrichum pilosum White Heath Aster G5 S5 

* Tussilago farfara L.   Colt's Foot G? SE5 

 Juncaginaceae       

 Triglochin palustre L.   Slender Bog Arrow-grass G5 S5 

 Juncaceae       

 Juncus alpinoarticulatus Chaix   Richardson Rush G5 S5 

 Juncus balticus Willd.   Baltic Rush G5 S5 

 Juncus brachycarpus Engelm.   Shore Rush G4G5 S1 

 Juncus brachycephalus (Engelm.) Buch.   Small-head Rush G5 S4S5 

 Juncus dudleyi Wiegelb   Dudley's Rush G5 S5 

 Juncus effusus L. ssp. solutus (Fern. & 
Wiegand) Hämet-Ahti Soft Rush G5 S5? 

 Juncus nodosus L.   Knotted Rush G5 S5 

 Juncus tenuis Willd.   Path Rush G5 S5 

 Cyperaceae       
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 Carex arctata Boott   Black Sedge G5? S5 

 Carex aurea Nutt.   Golden-fruited Sedge G5 S5 

 Carex buxbaumii Wahlenb.   Brown Sedge G5 S5 

 Carex crawei Dewey   Crawe's Sedge G5 S4 

 Carex deweyana Schwein.   Short-scale Sedge G5 S5 

 Carex eburnea Boott   Ebony Sedge G5 S5 

 Carex flava L.   Yellow Sedge G5 S5 

 Carex garberi Fern.   Elk Sedge G4 S4 

 Carex granularis Muhlenb. ex Willd.   Meadow Sedge G5 S5 

 Carex hystericina Muhlenb. ex Willd.   Porcupine Sedge G5 S5 

 Carex lasiocarpa Ehrh.   Slender Sedge G5 S5 

 Carex leptalea Wahlenb. ssp. leptalea  Slender Sedge G5T? S5 

 Carex muhlenbergii Schkuhr ex Willd. var. 
muhlenbergii  Muhlenberg's Sedge G5T5   S4S5   

 Carex pseudo-cyperus L.   Cyperus-like Sedge G5 S5 

 Carex richardsonii R. Br.   Richardson Sedge G4 S4? 

 Carex viridula Michx. ssp. viridula  Green Sedge G5 S5 

 Carex vulpinoidea Michx.   Fox Sedge G5 S5 

 Cladium mariscoides (Muhlenb.) Torr.   Twig Rush G5 S5 

 Cyperus bipartitus Torr.   Umbrella Sedge G5 S5 

 Eleocharis elliptica Kunth   Slender Spike-rush G5 S5 

 Rhynchospora fusca (L.) Aiton f.   Brown Beakrush G4G5 S4? 

 Scirpus atrovirens Willd.   Dark-green Bulrush G5? S5 

 Scirpus cespitosus L. ssp. cespitosus  Cespitose Bulrush G5   S5   

 Scirpus cyperinus (L.) Kunth   Wool-grass G5 S5 

 Scleria verticillata Muhlenb. ex Willd.   Low Nutrush G5 S3 

 Poaceae       



North-South Environmental Inc. 
Specialists in Sustainable Landscape Planning 

Kincardine Natural Heritage Study – Volume 1 – January 2009 page 142 

Scientific Name Common Name G Rank S Rank 

* Agrostis gigantea Roth   Red-top G4G5 SE5 

 Agrostis scabra Willd.   Rough Bentgrass G5 S5 

 Ammophila breviligulata Fern.   American Beachgrass G5 S3 

 Andropogon gerardii Vitman   Big Bluestem G5 S4 

* Bromus inermis Leyss. ssp. inermis  Smooth Brome G5T? SE5 

* Dactylis glomerata L.   Orchard Grass G? SE5 

 Danthonia spicata (L.) P. Beauv. ex Roem. & 
Schult.   Poverty Oat-grass G5 S5 

* Elymus lanceolatus (Scribn. & J.G. Smith) 
Gould ssp. lanceolatus  Wild Rye G5T5 SEH 

 Festuca occidentalis Hook.   Western Fescue G5 S4? 

* Festuca pratensis Hudson   Meadow Fescue G5 SE5 

 Glyceria canadensis (Michx.) Trin.   Canada Manna-grass G5 S4S5 

 Glyceria striata (Lam.) A. Hitchc.   Fowl Manna-grass G5 S5 

 Hierochloe odorata (L.) P. Beauv. ssp. 
odorata  Sweet Grass G4G5 S4 

* Hordeum jubatum L. Foxtail Barley G5 SE5 

 Panicum acuminatum Sw. var. acuminatum  Acuminate Panic Grass G5T5 S5 

 Panicum virgatum L.   Old Switch Panic Grass G5   S4   

 Phalaris arundinacea L.   Reed Canary Grass G5 S5 

* Poa compressa L.   Canada Bluegrass G? SE5 

 Schizachne purpurascens (Torr.) Swallen ssp. 
purpurascens  Purple Oat Grass G5 S5 

 Schizachyrium scoparium (Michx.) Nees   Little Bluestem G5 S4 

 Sorghastrum nutans (L.) Nash   Yellow Indian-grass G5   S4   

 Sphenopholis intermedia (Rydb.) Rydb.   Slender Wedge Grass G5   S4S5   

 Sporobolus vaginiflorus (Torr. ex A. Gray) 
Torr. ex Alph. Wood   Sheathed Dropseed G5   S4   

 Typhaceae       
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Scientific Name Common Name G Rank S Rank 

* Typha angustifolia L.   Narrow-leaved Cattail G5 SE5 

 Liliaceae       

 Lilium philadelphicum L.   Wood Lily G5 S5 

 Maianthemum canadense Desf.   Wild-lily-of-the-valley G5 S5 

 Maianthemum racemosum (L.) Link ssp. 
racemosum  False Solomon's Seal G5 S5 

 Maianthemum stellatum (L.) Link   Starflower False Solomon's-
seal G5 S5 

 Tofieldia glutinosa (Michx.) Pers. ssp. 
brevistyla C. Hitchc. Sticky False Asphodel G5 S4? 

 Zigadenus elegans Pursh ssp. glaucus (Nutt.) 
Hultén White Camass G5 S4 

 Iridaceae       

 Iris lacustris Nutt.   Dwarf Lake Iris G3 S3 

 Iris versicolor L.   Blueflag G5 S5 

 Sisyrinchium mucronatum Michx.   Michaux Blue-eyed-grass G5 S4S5 

 Orchidaceae       

 Corallorhiza striata Lindl.   Striped Coral-root G5 S4 

 Cypripedium calceolus L. var. parviflorum 
(Salisb.) Hultén Small Yellow Lady's Slipper G5 S5 

* Epipactis helleborine (L.) Crantz   Eastern Helleborine G? SE5 

 Goodyera oblongifolia Raf.   Giant Rattlesnake-plantain G5? S4 

 Liparis loeselii (L.) Rich. ex Lindl.   Loesel's Twayblade G5 S4S5 

 Malaxis monophyllos (L.) Sw. ssp. 
brachypoda (A. Gray) A. & D. Löve White Adder's-mouth G5 S4 

 Piperia unalascensis (Spreng.) Rydb.   Alaskan Rein-orchid G5 S4 

 Platanthera orbiculata (Pursh) Lindl. Large Round-leaved Orchid G5? S4S5 

 Spiranthes lucida (Eaton) Ames   Shining Ladies'-tresses G5 S4 

 Spiranthes romanzoffiana Cham.   Hooded Ladies'-tresses G5 S5 
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Appendix 2.  Amphibians noted within the Municipality of Kincardine by the Ontario Herpetofaunal Summary (Oldham et al. 2002) 

Study Area Distribution 
Species COSEWIC 

Status 
Provincial 

Status 
Provincial 

Rank 
Breeding Habitat 

Requirements 

Non-Breeding 
Habitat 

Requirements 
Kincardine 

Municipality 
Lakeshore Study 

Area 

Mudpuppy 
(Necturus 
maculosus) 

NAR NAR S4 Large lakes and 
rivers 

Large lakes and 
rivers 

Lakeshore north 
of Douglas Point Not noted 

Eastern Newt 
(Notophthalmus 
iridescens) 

  S5 Ponds, marshes 

Terrestrial larva 
requires forested 
habitat; adults 
require aquatic 
habitat 

Lakeshore north 
of Douglas Point Not noted 

Blue-spotted 
Salamander 
(Ambystoma 
laterale) 

  S4 Vernal pools 
Forest; need to 
burrow below 
frost line in winter

 Not noted 

Jefferson Complex 
(Ambystoma 
jeffersonianum x 
A. laterale) 

  S2 Vernal pools 
Forest; need to 
burrow below 
frost line in winter

Glammis Bog Not noted 

Spotted 
Salamander 
(Ambystoma 
maculatum) 

  S4 Vernal pools 
Forest; need to 
burrow below 
frost line in winter

Lakeshore 
northeast of 
Douglas Point, 
Glammis Bog 

Not noted 

Redback 
Salamander 
(Plethodon 
cinereus) 

  S5 Rotting logs 
Mature forest; 
need to get below 
frost line in winter

Scattered 
locations inland 

Forested areas 
along lakeshore 
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Study Area Distribution 
Species COSEWIC 

Status 
Provincial 

Status 
Provincial 

Rank 
Breeding Habitat 

Requirements 

Non-Breeding 
Habitat 

Requirements 
Kincardine 

Municipality 
Lakeshore Study 

Area 

American Toad 
(Bufo americanus)   S5 Vernal pools 

Forest, thicket; 
needs to burrow 
below frost line in 
winter 

Throughout Throughout 

Spring Peeper 
(Pseudacris 
crucifer) 

  S5 

Marshes, well-
vegetated lake 
edges, vernal 
pools,  

Forest, late 
successional 
woodland; winter 
under leaf litter; 
freeze-tolerant 

Throughout Throughout 

Western Chorus 
Frog (Pseudacris 
triseriata) 

THR  S4 Flooded fields, 
marshes 

Successional 
areas, forest; 
winter under 
litter; freeze-
tolerant 

Throughout Throughout 

Gray Treefrog 
(Hyla versicolor)   S5 

Well-vegetated 
ponds, vernal 
pools, lake edges 

Forest; winter 
under leaf litter; 
freeze-tolerant 

Larger river 
systems 

Larger river 
systems 

Wood Frog (Rana 
sylvatica)   S5 Vernal pools Mature forest Throughout Throughout 

Northern Leopard 
Frog (Rana 
pipiens) 

  S5 
Ponds, marshes, 
well-vegetated 
lake edges 

Marshes; wetland 
swales; winter in 
well-oxygenated 
water  

Throughout Throughout 
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Study Area Distribution 
Species COSEWIC 

Status 
Provincial 

Status 
Provincial 

Rank 
Breeding Habitat 

Requirements 

Non-Breeding 
Habitat 

Requirements 
Kincardine 

Municipality 
Lakeshore Study 

Area 

Green Frog (Rana 
clamitans)   S5 

Deep marshes, 
lake edges, 
stormwater ponds 

Deep marshes, 
lake edges, 
stormwater ponds; 
winter on lake 
bottom 

Throughout Throughout 

Mink Frog (Rana 
septentrionalis)   S5 

Aquatic marshes 
with submergent 
vegetation 

Aquatic marshes 
with submergent 
vegetation 

North of 
Douglas Point, a 
few points 
inland 

South of Douglas 
Point 

American Bullfrog 
(Rana catesbeiana)   S4 

Deep lakes with 
well-vegetated 
edges 

Deep lakes with 
well-vegetated 
edges 

Near Douglas 
Point 

Just south of 
Douglas Point 
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Appendix 3.  Reptiles noted within the Municipality of Kincardine by the Ontario Herpetofaunal Summary (Oldham et al. 2002) 
Study Area Distribution and 

Abundance Common Name COSEWIC 
Status 

Provincial 
Status 

Provincial 
Rank 

Breeding 
Habitat 

Requirements 

Non-Breeding 
Habitat 

Requirements Kincardine 
Municipality 

Lakeshore Study 
Area 

Snapping Turtle   S4 Dry sandy banks 

Large lakes and 
marshes; winters on 
lake bottom (anoxia 
tolerant) 

Throughout Throughout 

Midland Painted 
Turtle   S5 Dry, sandy banks

Ponds, marshes, 
lakes, winters on 
pond bottom (anoxia 
tolerant) 

Throughout Throughout 

Northern Map 
Turtle SC SC S3 Dry, sandy banks Lakes or rivers, 

anoxia-intolerant  Not noted Not noted 

Wood Turtle END END S2 Dry, sandy banks

Open woodlands, 
marshes; winter 
under water (anoxia-
intolerant) 

Lake Huron 
shoreline north 
of Douglas Point

Not noted 

Spotted Turtle END END S3 Dry, sandy banks

Marshes, ponds, 
fens, seepage areas, 
woodlands; winter in 
shallow water 
(anoxia-tolerant) 

Douglas Point 
and surrounding 
shoreline 

Just south of 
Douglas Point 

Eastern 
Gartersnake   S5 Fields, thickets, 

woods 

Fields, thickets, 
woods; needs to get 
below the frost line 
in winter 

Throughout Throughout 
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Study Area Distribution and 
Abundance Common Name COSEWIC 

Status 
Provincial 

Status 
Provincial 

Rank 

Breeding 
Habitat 

Requirements 

Non-Breeding 
Habitat 

Requirements Kincardine 
Municipality 

Lakeshore Study 
Area 

Eastern 
Ribbonsnake SC SC S3 Marshes, pond 

and lake edges 

Marshes; pond and 
lake edges; needs to 
get below the frost 
line in winter 

Douglas Point 
and Lake Huron 
shoreline to 
north; Glammis 
Bog, Saugeen 
headwaters  

Not noted 

Northern 
Watersnake   S5 Forests near 

water 

Forests near water; 
needs to get below 
the frost line in 
winter 

Douglas Point Not noted 

Queen Snake THR THR S2 Stream edges 

Rocky-bottomed 
rivers, streams with 
abundant crayfish, 
stream edges 

Douglas Point Not noted 

Northern Red-
bellied Snake   S5 Forests, fields, 

marshes, swamps

Forests, fields, 
marshes, swamps; 
needs to get below 
the frost line in 
winter 

Douglas Point 
South of Douglas 
Point near Lake 
Huron shoreline 

Northern 
Brownsnake  NAR S5 

Forests, fields, 
successional 
areas 

Forests, fields, 
successional areas; 
needs to get below 
the frost line in 
winter 

Douglas Point  
South of Douglas 
Point near Lake 
Huron shoreline 
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Study Area Distribution and 
Abundance Common Name COSEWIC 

Status 
Provincial 

Status 
Provincial 

Rank 

Breeding 
Habitat 

Requirements 

Non-Breeding 
Habitat 

Requirements Kincardine 
Municipality 

Lakeshore Study 
Area 

Eastern Smooth 
Greensnake   S4 Moist grassy 

areas 

Moist grassy areas; 
needs to get below 
the frost line in 
winter 

Douglas Point  Not noted 

Northern 
Ringneck Snake   S4 Forests 

Forests; needs to get 
below the frost line 
in winter 

Douglas Point 
and north, near 
Lake Huron 
coast; 1 location 
inland 

Not noted 

Eastern 
Milksnake SC SC S3 

Successional 
areas, woodland 
edges 

Successional areas, 
woodland edges; 
needs to get below 
the frost line in 
winter 

Douglas Point, 
Glammis Bog Not noted 
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Appendix 4: Breeding birds, from Ontario Breeding Bird Atlas square numbers 17MK51, 17MK61, 17MK50, 17MK60, 17MK70, 
17MJ59, 17MJ69, 17MJ58.  Two species are not shown that occurred frequently throughout the study area: European starling, a 
European species that occurs in many different habitats, and brown-headed cowbird, which is parasitic on other bird species. 
 
* indicates an introduce species 
** indicates an area-sensitive species 
 

Rarity Status Habitat Guild 
Scientific Name Common Name 

G Rank S Rank COSEWIC MNR FG FS TG TS WG WS MG MS Anthro-
pogenic

Lake 
Shore Bank

 Branta canadensis Canada Goose G5 S5B,SZN       x       

 Aix sponsa Wood Duck G5 S5B,SZN        x      

 Anas americana American Wigeon G5 S4B,SZN        x      

 Anas rubripes American Black Duck G5 S5B,SZN        x      

 Anas platyrhynchos Mallard G5 S5B,SZN       x       

 Anas discors Blue-winged Teal G5 S5B,SZN        x      

 Anas crecca Green-winged Teal G5 S4B,SZN        x      

 Lophodytes cucullatus Hooded Merganser G5 S5B,SZN        x      

** Mergus merganser Common Merganser G5 S5B,SZN        x      

** Mergus serrator Red-breasted Merganser G5 S4B,SZN        x      

 Bonasa umbellus Ruffed Grouse G5 S5    x          

 Meleagris gallopavo Wild Turkey G5 S4   x           

** Gavia immer Common Loon G5 S4B,SZN NAR NAR      x      

 Podilymbus podiceps Pied-billed Grebe G5 S4B,SZN        x      
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Rarity Status Habitat Guild 
Scientific Name Common Name 

G Rank S Rank COSEWIC MNR FG FS TG TS WG WS MG MS Anthro-
pogenic

Lake 
Shore Bank

** Botaurus lentiginosus American Bittern G4 S4B,SZN        x      

** Ixobrychus exilis Least Bittern G5 S3B,SZN THR THR      x      

 Ardea herodias Great Blue Heron G5 S5B,SZN        x      

 Butorides virescens Green Heron G5 S4B,SZN       x       

 Cathartes aura Turkey Vulture G5 S4B,SZN    x          

 Pandion haliaetus Osprey G5 S4B,SZN        x      

** Circus cyaneus Northern Harrier G5 S4B,SZN NAR NAR        x    

** Accipiter striatus Sharp-shinned Hawk G5 S5B,SZN NAR NAR  x          

** Accipiter cooperii Cooper's Hawk G5 S4B,SZN NAR NAR  x          

** Buteo platypterus Broad-winged Hawk G5 S5B,SZN    x          

 Buteo jamaicensis Red-tailed Hawk G5 S5B,SZN NAR NAR x           

 Falco sparverius American Kestrel G5 S5B,SZN     x         

 Falco columbarius Merlin G5 S4B,SZN NAR NAR  x          

 Rallus limicola Virginia Rail G5 S4B,SZN        x      

 Porzana carolina Sora G5 S4B,SZN        x      

 Gallinula chloropus Common Moorhen G5 S4B,SZN        x      

 Tyto alba Barn Owl G5 S1 END END         x   

 Charadrius vociferus Killdeer G5 S5B,SZN           x   
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Rarity Status Habitat Guild 
Scientific Name Common Name 

G Rank S Rank COSEWIC MNR FG FS TG TS WG WS MG MS Anthro-
pogenic

Lake 
Shore Bank

 Actitis macularia Spotted Sandpiper G5 S5B,SZN       x       

** Bartramia longicauda Upland Sandpiper G5 S4B,SZN          x    

 Gallinago gallinago Wilson's Snipe G5 S5B,SZN        x      

 Scolopax minor American Woodcock G5 S5B,SZN    x          

 Larus delawarensis Ring-billed Gull G5 S5B,SZN            x  

 Larus argentatus Herring Gull G5 S5B,SZN            x  

 Sterna hirundo Common Tern G5 S4B,SZN NAR NAR          x  

* Columba livia Rock Pigeon G5 SE           x   

 Zenaida macroura Mourning Dove G5 S5B,SZN   x           

 Coccyzus 
erythropthalmus Black-billed Cuckoo G5 S4B,SZN    x          

 Coccyzus americanus Yellow-billed Cuckoo G5 S4B,SZN    x          

 Otus asio Eastern Screech-owl G5 S5 NAR NAR x           

 Bubo virginianus Great Horned Owl G5 S5   x           

** Strix varia Barred Owl G5 S4S5    x          

 Asio otus Long-eared Owl G5 S4    x          

** Asio flammeus Short-eared Owl G5 S3S4B,S
ZN SC SC        x    

 Chordeiles minor Common Nighthawk G5 S4B,SZN   x           
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Rarity Status Habitat Guild 
Scientific Name Common Name 

G Rank S Rank COSEWIC MNR FG FS TG TS WG WS MG MS Anthro-
pogenic

Lake 
Shore Bank

** Caprimulgus vociferus Whip-poor-will G5 S4B,SZN    x          

 Chaetura pelagica Chimney Swift G5 S5B,SZN           x   

 Archilochus colubris Ruby-throated 
Hummingbird G5 S5B,SZN   x           

 Ceryle alcyon Belted Kingfisher G5 S5B,SZN             x 

 Melanerpes carolinus Red-bellied 
Woodpecker G5 S4    x          

** Sphyrapicus varius Yellow-bellied 
Sapsucker G5 S5B,SZN    x          

 Picoides pubescens Downy Woodpecker G5 S5   x           

** Picoides villosus Hairy Woodpecker G5 S5    x          

 Colaptes auratus Northern Flicker G5 S5B,SZN   x           

** Dryocopus pileatus Pileated Woodpecker G5 S4S5    x          

 Contopus cooperi Olive-sided Flycatcher G5 S5B,SZN        x      

 Contopus virens Eastern Wood-pewee G5 S5B,SZN   x           

** Empidonax alnorum Alder Flycatcher G5 S5B,SZN        x      

 Empidonax traillii Willow Flycatcher G5 S5B,SZN       x       

** Empidonax minimus Least Flycatcher G5 S5B,SZN    x          

 Sayornis phoebe Eastern Phoebe G5 S5B,SZN   x           

 Tyrannus tyrannus Eastern Kingbird G5 S5B,SZN      x        
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Rarity Status Habitat Guild 
Scientific Name Common Name 

G Rank S Rank COSEWIC MNR FG FS TG TS WG WS MG MS Anthro-
pogenic

Lake 
Shore Bank

 Myiarchus crinitus Great Crested 
Flycatcher G5 S5B,SZN   x           

 Lanius excubitor Northern Shrike G5 S2S3B,S
ZN        x      

** Vireo flavifrons Yellow-throated Vireo G5 S4B,SZN    x          

** Vireo solitarius Blue-headed Vireo G5 S5B,SZN    x          

 Vireo gilvus Warbling Vireo G5 S5B,SZN      x        

 Vireo olivaceus Red-eyed Vireo G5 S5B,SZN   x           

 Cyanocitta cristata Blue Jay G5 S5   x           

 Corvus 
brachyrhynchos American Crow G5 S5B,SZN   x           

 Corvus corax Common Raven G5 S5    x          

 Eremophila alpestris Horned Lark G5 S5B,SZN           x   

 Progne subis Purple Martin G5 S4B,SZN           x   

 Tachycineta bicolor Tree Swallow G5 S5B,SZN        x      

 Stelgidopteryx 
serripennis 

Northern Rough-winged 
Swallow G5 S5B,SZN             x 

 Riparia riparia Bank Swallow G5 S5B,SZN             x 

 Poecile atricapillus Black-capped 
Chickadee G5 S5   x           

** Sitta canadensis Red-breasted Nuthatch G5 S5B,SZN    x          
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Rarity Status Habitat Guild 
Scientific Name Common Name 

G Rank S Rank COSEWIC MNR FG FS TG TS WG WS MG MS Anthro-
pogenic

Lake 
Shore Bank

** Sitta carolinensis White-breasted 
Nuthatch G5 S5   x           

** Certhia americana Brown Creeper G5 S5B,SZN    x          

 Troglodytes aedon House Wren G5 S5B,SZN     x         

** Troglodytes troglodytes Winter Wren G5 S5B,SZN    x          

 Cistothorus palustris Marsh Wren G5 S5B,SZN        x      

** Polioptila caerulea Blue-gray Gnatcatcher G5 S4B,SZN    x          

 Sialia sialis Eastern Bluebird G5 S4S5B,S
ZN NAR NAR        x    

** Catharus fuscescens Veery G5 S4B,SZN    x          

** Catharus guttatus Hermit Thrush G5 S5B,SZN    x          

 Hylocichla mustelina Wood Thrush G5 S5B,SZN   x           

 Turdus migratorius American Robin G5 S5B,SZN   x           

 Dumetella carolinensis Gray Catbird G5 S5B,SZN     x         

 Mimus polyglottos Northern Mockingbird G5 S4B,SZN           x   

 Toxostoma rufum Brown Thrasher G5 S5B,SZN      x        

 Bombycilla cedrorum Cedar Waxwing G5 S5B,SZN     x         

 Vermivora chrysoptera Golden-winged Warbler G4 S4B,SZN THR     x        

 Vermivora ruficapilla Nashville Warbler G5 S5B,SZN      x        
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Rarity Status Habitat Guild 
Scientific Name Common Name 

G Rank S Rank COSEWIC MNR FG FS TG TS WG WS MG MS Anthro-
pogenic

Lake 
Shore Bank

** Parula americana Northern Parula G5 S4B,SZN    x          

 Dendroica petechia Yellow Warbler G5 S5B,SZN     x         

 Dendroica 
pensylvanica Chestnut-sided Warbler G5 S5B,SZN    x          

** Dendroica magnolia Magnolia Warbler G5 S5B,SZN    x          

** Dendroica 
caerulescens 

Black-throated Blue 
Warbler G5 S5B,SZN    x          

 Dendroica coronata Yellow-rumped 
Warbler G5 S5B,SZN    x          

** Dendroica virens Black-throated Green 
Warbler G5 S5B,SZN    x          

 Dendroica castanea Bay-breasted Warbler G5 S5B,SZN    x          

** Mniotilta varia Black-and-white 
Warbler G5 S5B,SZN    x          

** Setophaga ruticilla American Redstart G5 S5B,SZN    x          

** Seiurus aurocapillus Ovenbird G5 S5B,SZN    x          

 Seiurus noveboracensis Northern Waterthrush G5 S5B,SZN        x      

 Oporornis philadelphia Mourning Warbler G5 S5B,SZN    x          

 Geothlypis trichas Common Yellowthroat G5 S5B,SZN       x       

** Wilsonia canadensis Canada Warbler G5 S5B,SZN    x          

** Piranga olivacea Scarlet Tanager G5 S5B,SZN    x          
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Rarity Status Habitat Guild 
Scientific Name Common Name 

G Rank S Rank COSEWIC MNR FG FS TG TS WG WS MG MS Anthro-
pogenic

Lake 
Shore Bank

 Pipilo 
erythrophthalmus Eastern Towhee G5 S4B,SZN      x        

 Spizella passerina Chipping Sparrow G5 S5B,SZN   x           

 Spizella pallida Clay-colored Sparrow G5 S4B,SZN           x   

 Spizella pusilla Field Sparrow G5 S5B,SZN      x        

 Pooecetes gramineus Vesper Sparrow G5 S4B,SZN          x    

** Passerculus 
sandwichensis Savannah Sparrow G5 S5B,SZN         x     

** Ammodramus 
savannarum Grasshopper Sparrow G5 S4B,SZN          x    

 Melospiza melodia Song Sparrow G5 S5B,SZN     x         

 Melospiza georgiana Swamp Sparrow G5 S5B,SZN        x      

 Zonotrichia albicollis White-throated Sparrow G5 S5B,SZN        x      

 Junco hyemalis Dark-eyed Junco G5 S5B,SZN    x          

 Cardinalis cardinalis Northern Cardinal G5 S5   x           

 Pheucticus 
ludovicianus Rose-breasted Grosbeak G5 S5B,SZN   x           

 Passerina cyanea Indigo Bunting G5 S5B,SZN     x         

 Spiza americana Dickcissel G5 SZB,SZN      x        

** Dolichonyx oryzivorus Bobolink G5 S4B,SZN          x    

 Agelaius phoeniceus Red-winged Blackbird G5 S5B,SZN       x       
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Rarity Status Habitat Guild 
Scientific Name Common Name 

G Rank S Rank COSEWIC MNR FG FS TG TS WG WS MG MS Anthro-
pogenic

Lake 
Shore Bank

** Sturnella magna Eastern Meadowlark G5 S5B,SZN          x    

 Euphagus 
cyanocephalus Brewer's Blackbird G5 S4B,SZN      x        

 Quiscalus quiscula Common Grackle G5 S5B,SZN   x           

 Icterus spurius Orchard Oriole G5 SZB,SZN     x         

 Icterus galbula Baltimore Oriole G5 S5B,SZN   x           

 Carpodacus purpureus Purple Finch G5 S5B,SZN           x   

* Carpodacus mexicanus House Finch G5 SE           x   

 Carduelis pinus Pine Siskin G5 S5B,SZN    x          

 Carduelis tristis American Goldfinch G5 S5B,SZN     x         

* Passer domesticus House Sparrow G5 SE           x   
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Appendix 5.  Mammal records from Dobbyn (1994). 
 

Common Name Scientific Name 

Number of 
Squares Above 

Algonquin 
Bluff 

Number of 
Squares Below 

Algonquin 
Bluff 

Approximate Location

Virginia Opossum Didelphis virginiana  1 just south of Douglas 
Point 

Water Shrew Sorex palustris  1 north of Douglas Point 

Northern Short-
tailed Shrew Blarina brevicauda 3 1 widespread 

Little Brown Bat Myotis lucifugus  1 Town of Kincardine 

Big Brown Bat Eptesicus fuscus  1 north of Douglas Point 

Eastern Cottontail Sylvilagus floridanus  1 Town of Kincardine 

Snowshoe Hare Lepus americanus  2 Douglas Point 

European Hare Lepus europaeus  3 north of Douglas Point 

Eastern Chipmunk Tamias striatus 1 2 
Town of Kincardine, 
and south of Douglas 
Point 

Woodchuck Marmota monax 2 2 widespread 

Gray Squirrel Sciurus carolinensis 2 1 widespread 

Red Squirrel Tamiascurus 
hudsonicus 3 3 widespread 

Beaver Castor canadensis 2 4 widespread 

White-footed Mouse Peromyscus leucopus 2 3 widespread 

Deer Mouse Peromyscus 
maniculatus 1 3 widespread 

Southern red-backed 
Vole 

Clethrionomys 
gapperi 1 1 north of Douglas Point 

Meadow Vole Microtus 
pennsylvanicus 1 3 north of Douglas Point 

Muskrat Ondatra zibethicus 3 2 widespread 

Norway Rat Rattus norvegicus  1 Douglas Point 
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Common Name Scientific Name 

Number of 
Squares Above 

Algonquin 
Bluff 

Number of 
Squares Below 

Algonquin 
Bluff 

Approximate Location

Woodland Jumping 
Mouse 

Napaeozapus 
insignis 1 1 north of Douglas Point 

Porcupine Erethizon dorsatum  2 Douglas Point 

Coyote Canis latrans  1 South of Douglas Point 

Red Fox Vulpes vulpes 4 4 widespread 

Black Bear Ursus americanus  1 East of Town of 
Kincardine  

Raccoon Procyon lotor 4 4 widespread 

Mink Mustela vison 4 4 widespread 

Striped Skunk Mephitis mephitis 3 3 widespread 

River Otter Lontra canadensis 2 2 widespread 

Bobcat Lynx rufus 1  northeast of Douglas 
Point 

White-tailed Deer Odocoileus 
virginianus 4 4 widespread 
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