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Executive Summary 

A Natural Heritage System (NHS) is a system made up of natural heritage features and areas, and 
linkages intended to provide connectivity and support natural processes which are necessary to 
maintain biological and geological diversity, natural functions, viable populations of indigenous 
species, and ecosystems. The Province has a recommended approach for identifying natural heritage 
systems, but municipal approaches that achieve or exceed the same objective may also be used. The 
Natural Heritage System (NHS) study for the County of Lennox and Addington is intended to provide 
a technically sound, defensible approach to develop a natural heritage system, specifically for the 
portion of the County of Lennox and Addington that falls within Ecoregion 6E, as required by the 
Provincial Policy Statement, with mapping prepared to support the development of schedules and 
supporting policies for the County of Lennox and Addington Official Plan. 

Policies of the Official Plan are consistent with the PPS and provide refinement to direction provided 
by the Province with respect to the inclusion of features and areas. Further refinement through the 
process of developing an NHS is required for some components. Implementation and, where 
appropriate, defining or refining these elements to establish an NHS for the County is the primary 
purpose of the current NHS study. 

The NHS for the County is compiled for Ecoregion 6E (i.e. the southern portion of the County), as 
required by the PPS. Much of this ecoregion within the County consists of limestone plain, where 
bedrock is exposed at the surface. The Napanee Plain’s unusual vegetation, which includes many rare 
species in assemblages called “Alvars” that are influenced by the shallow soils over limestone 
bedrock, is one of the most unique features of this ecodistrict.  

Six natural heritage system strategies have included all or part of the County, and the current NHS 
builds upon many of the principles used in developing past NHSs. It has also been compiled to 
respond to guidance in the Natural Heritage Reference Manual. 

Best Management Practices include selection of a feature-based systems approach, a system based 
on protection of features according to size, shape and proximity/connectedness; identification of 
linkages, and acknowledgement of the function of the farmland that lies between the features: called 
a working landscape because wildlife and plants within the woodlands and wetlands of Lennox and 
Addington County have persisted for over a century: partly the existing farmland has fostered 
movement of species between features. Layers included in core mapping of the NHS for discussion 
were woodlands, wetlands, water bodies and water courses. Wetland mapping available through 
Land Information Ontario is considered unreliable in some areas as it has been found in site specific 
studies that some actual wetland boundaries do not correspond with the mapping, but was used as 
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there was no alternative source that mapped wetlands comprehensively in both open areas and in 
wooded areas.  

Significant woodland criteria were developed according to guidance from the NHRM and other 
sources on the basis of size, configuration and proximity to a watercourse. This would result in 92% of 
woodland area considered significant. Size criteria for Amherst Island are the same as those for the 
mainland, resulting in 87% of woodland area being considered significant. Significant woodlands are 
mapped as primary features, to be included in the NHS. Woodlands not meeting these criteria are 
mapped as supporting features, to be investigated during site-specific studies to determine if they 
should be protected as part of the NHS and/or, if they are located within linkage areas, to be included 
in the NHS as linkages should landscape use change. 

Also recommended for inclusion as primary features in the NHS are Areas of Natural and Scientific 
Interest, including Regionally significant and candidate life Science and Earth Science ANSIs, and 
protected areas mapped by the province, Quinte Conservation and Cataraqui Conservation.  

Linkages between features were mapped using a program known as “Omniscape” (Landau et al. 
2021), which is based on an analysis of habitat connectivity. An additional set of linkages were 
modelled and added by buffering mapped watercourses with fish habitat by 50 m. These 
watercourse-buffered areas identified linkages 100m in width and were added to the existing linkage 
map. Throughout the rural parts of the County, linkages are conceptual, showing the most likely 
corridors between features. Within these agricultural areas, it is assumed that the working landscape 
would continue to function as it has for over a century and linkages would not need to be 
implemented. However, should landscape changes be proposed that would impair the connectivity 
provided by farmland, for example urban development, clear linkage should be defined, based on 
the existing features within the linkage areas (which include supporting features) supported by 
enhancement and restoration.  

Linkages were modified in settlement areas so that they are omitted from areas where no primary 
natural features or supporting features are present, providing local but not landscape-level linkages. 
Landscape-level linkages were not included in settlement areas because they are surrounded by a 
working landscape. This means that linkage is required through settlement areas but that connectivity 
around settlement areas would also contribute to the ability of biota to move through the landscape.  

Additional features should be included in the NHS but cannot be mapped on the basis of current 
information. These include natural shorelines, and confirmed significant wildlife habitat. However, 
areas of candidate SWH that can be mapped using GIS are included as supporting features in the 
NHS, to be further refined and clarified from site-specific studies. If landscape change is proposed 
within 30 m of shorelines, these areas should be assessed for natural functions and included in the 
NHS if they meet the criteria as SWH. 
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It is recommended that vegetation protection zones and enhancement areas be determined through 
site-specific studies when landscape change is proposed. Linkage areas shown on mapping indicate 
the predicted most important areas for movement of biota in the County, and indicate the most 
appropriate areas for enhancement, but should be implemented when landscape change is 
proposed. Major road crossings should be improved to ameliorate barriers to movement. The NHS 
mapped for discussion provides an effective way of meeting targets for landscape protection, and for 
protecting the full range of biodiversity within the County. 
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A Natural Heritage System Strategy for the 
County of Lennox and Addington in Ecoregion 
6E   
1. Introduction 

Natural Heritage Systems have been shown to be the best way to maintain the long-term viability of 
ecological systems and to sustain biodiversity. From an ecological perspective, every place is defined 
by a unique suite of conditions including landform, soils, drainage and climate, which give rise to the 
vegetation and wildlife that characterize that place. The physical and biotic features of Lennox and 
Addington County underlie its character. For example, the southern part of the County is situated on 
shallow soils over limestone bedrock that challenged farming but promoted development of unusual 
natural heritage features including Alvar, one of the rarest ecosystems in Ontario. Notable forests, 
streams and wetlands form a network of natural heritage that support the wildlife and plants that form 
its outstanding biodiversity. The County also supports a thriving agricultural sector. It is in recognition 
of the rich natural heritage and agricultural context that the County’s Natural Heritage System will take 
root.  

The development of natural heritage protection in Ontario has evolved from a “features-based” 
approach, often characterized by the identification of “Environmentally Sensitive Areas”, to a systems-
based approach that recognizes the importance of connecting natural heritage features. The current 
Provincial Policy Statement (2020) reflects this stating that, “Natural Heritage Systems shall be 
identified in Ecoregions 6E [which includes the southern portion of the County of Lennox and 
Addington] and 7E, recognizing that natural heritage systems will vary in size and form in settlement 
areas, rural areas and prime agricultural areas.” (PPS s. 2.1.3). The Natural Heritage System (NHS) 
study is intended to provide a technically sound, defensible approach to develop a natural heritage 
system, specifically for the portion of the County of Lennox and Addington (the “County”) that falls 
within Ecoregion 6E, as required by the PPS, with mapping prepared to support the development of 
schedules and supporting policies for the Official Plan. 

The natural heritage system outlined here relies primarily on existing mapping of natural heritage 
features that are acknowledged throughout Ontario to play the greatest role in protecting 
biodiversity: wetlands, forests, and water features that connect them. It also provides guidance for 
incorporating additional features that must be evaluated on the ground, through assessing 
information that can only be obtained during a site visit. A computer analysis technique was used to 
delineate the areas that are most likely to provide connection between the primary areas. The 
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resulting NHS protects all remaining wetlands and most of the remaining forest in Lennox and 
Addington County, responding to targets set by Environment Canada for protecting biodiversity.  

The following provides the key discussion points provided by this document: 

• Provincial and local policy that underlies the need for delineating a Natural Heritage System - 
Section 2 

• Physical site setting: Ecozone, Ecoregion and Ecodistrict – Section 3 
• Existing Natural Heritage System strategies that encompass the County – Section 4 
• Proposed process for developing an NHS – Section 5 
• NHS Delineation methodology – Section 6 
• Natural features gap analysis – Section 7; 
• Proposed components of the Natural Heritage System – Section 8 
• Draft of the Proposed Natural Heritage System – Section 9 
• Additional recommendations for linkage and Enhancement; - Section 10 
• Ecological targets that underlie an NHS – Section 11;  
• Conclusions – Section 12; and 
• Priority areas for stewardship initiatives – Section 13. 

1.1. Explanation of Terms 

The following general terms most commonly used in discussions of natural heritage are used 
throughout this document. Provided below is a glossary of some of the key terms used. Additional 
explanation can be found in the relevant sections of the document. Other more specific terms are 
defined throughout the document. Further natural heritage definitions can be found in the Provincial 
Policy Statement (MMAH, 2020) and the Natural Heritage Reference Manual (MNR, 2010). 

• Areas of Natural and Scientific Interest: means areas of land and water containing natural 
landscapes or features that have been identified as having life science or earth science values 
related to protection, scientific study or education (from the PPS, 2020). 

• Biodiversity: the variability among organisms from all sources, including terrestrial, marine 
and other aquatic ecosystems, and the ecological complexes of which they are part; this 
includes diversity within species, between species and of ecosystems (from the Canadian 
Biodiversity Strategy). 

• Ecological Function: means the natural processes, products or services that living and non-
living environments provide or perform within or between species, ecosystems and 
landscapes. These may include biological, physical and socio-economic interactions (from the 
PPS, 2020). 

• Headwater Drainage Features: means ill-defined, non-permanently flowing drainage 
features that may not have defined bed or banks; they are zero-order intermittent and 
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ephemeral channels, swales, and rivulets, but do not include rills or furrows (from Cataraqui 
Conservation 2021). 

• Landscape Matrix: the most extensive and most connected landscape element type present, 
which plays the dominant role in landscape functioning (from the Natural Heritage Reference 
Manual, MNR 2010) 

• Linkage: (sometimes referred to as corridor): a linear area intended to provide connectivity (at 
the regional or site level), supporting a complete range of community and ecosystem 
processes, enabling plants and smaller animals to move between core areas and other larger 
areas of habitat over a period of generations. The terms (linkage and corridor) are used 
interchangeably for planning purposes but may need to be distinguished for ecological or 
biological reasons (from the Natural Heritage Reference Manual, MNR 2010). 

• Natural Heritage Features and Areas: means features and areas which are important for their 
environmental and social values as a legacy of the natural landscapes of an area (modified 
from the PPS 2020). In this document, significant natural heritage features and areas are 
considered primary features within the Natural Heritage System, and other natural features and 
areas are considered supporting features (from the PPS, 2020). 

• Natural Heritage System: means a system made up of natural heritage features and areas, 
and linkages intended to provide connectivity (at the regional or site level) and support natural 
processes which are necessary to maintain biological and geological diversity, natural 
functions, viable populations of indigenous species, and ecosystems. These systems can 
include natural heritage features and areas, federal and provincial parks and conservation 
reserves, other natural heritage features, lands that have been restored or have the potential to 
be restored to a natural state, areas that support hydrologic functions, and working landscapes 
that enable ecological functions to continue. The Province has a recommended approach for 
identifying natural heritage systems, but municipal approaches that achieve or exceed the 
same objective may also be used (from the PPS, 2020). 

• Significant: means (from the PPS, 2020) 
o a) in regard to wetlands, coastal wetlands and areas of natural and scientific interest, an 

area identified as provincially significant by the Ontario Ministry of Natural Resources 
and Forestry using evaluation procedures established by the Province, as amended 
from time to time; 

o b) in regard to woodlands, an area which is ecologically important in terms of features 
such as species composition, age of trees and stand history; functionally important due 
to its contribution to the broader landscape because of its location, size or due to the 
amount of forest cover in the planning area; or economically important due to site 
quality, species composition, or past management history. These are to be identified 
using criteria established by the Ontario Ministry of Natural Resources and Forestry; 
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o c) in regard to other features and areas in policy 2.1 [of the PPS], 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; 

• 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 (from the PPS, 2020). 

• Watercourse: means:“… an identifiable depression in the ground in which a flow of water 
regularly or continuously occurs” (from the Conservation Authorities Act). 

• Watershed: means an area that is drained by a river and its tributaries (from the PPS, 2020). A 
subwatershed is an area that is drained by a tributary within a larger watershed. 

• Wetlands: 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 (from the PPS, 2020). 

• 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 or life cycle; and areas which are important to migratory or 
non-migratory species (from the PPS, 2020). 

• Woodland: means treed areas that provide environmental and economic benefits to both the 
private landowner and the general public, such as erosion prevention, hydrological and 
nutrient cycling, provision of clean air and the long-term storage of carbon, provision of 
wildlife habitat, outdoor recreational opportunities, and the sustainable harvest of a wide 
range of woodland products. Woodlands include treed areas, woodlots or forested areas and 
vary in their level of significance at the local, regional and provincial levels. Woodlands may be 
delineated according to the Forestry Act definition or the Province’s Ecological Land 
Classification system definition for “forest”. 

2. Policy Setting 

Protection of natural heritage in Ontario is based on protection of natural features and areas 
connected in a system that fosters movement of animals and plants between features. The description 
of what are considered natural features and areas in Ontario and in the County is provided in the 
following sections. 
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2.1. Provincial Policy Statement 

Ontario’s Provincial Policy Statement (PPS), 2020 protects significant natural heritage features and 
areas, and mandates a systems approach to their protection, as follows: 

2.1 Natural Heritage 

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 Natural heritage systems shall be identified in Ecoregions 6E & 7E1, recognizing that natural 
heritage systems will vary in size and form in settlement areas, rural areas, and prime 
agricultural areas. 

2.1.4 Development and site alteration shall not be permitted in: 

a) significant wetlands in Ecoregions 5E, 6E and 7E1; and 
b) significant coastal wetlands. 

2.1.5 Development and site alteration shall not be permitted in: 

a) significant wetlands in the Canadian Shield north of Ecoregions 5E, 6E and 7E; 
b) significant woodlands in Ecoregions 6E and 7E (excluding islands in Lake Huron and the St. 

Marys River); 
c) significant valleylands in Ecoregions 6E and 7E (excluding islands in Lake Huron and the St. 

Marys River); 
d) significant wildlife habitat; 
e) significant areas of natural and scientific interest; and 
f) coastal wetlands in Ecoregions 5E, 6E and 7E1 that are not subject to policy 2.1.4(b) unless 

it has been demonstrated that there will be no negative impacts on the natural features or 
their ecological functions. 

The PPS goes on to define a natural heritage system: 

“Natural heritage system: means a system made up of natural heritage features and areas, and 
linkages intended to provide connectivity (at the regional or site level) and support natural processes 
which are necessary to maintain biological and geological diversity, natural functions, viable 
populations of indigenous species, and ecosystems. These systems can include natural heritage 
features and areas, federal and provincial parks and conservation reserves, other natural heritage 
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features, lands that have been restored or have the potential to be restored to a natural state, areas that 
support hydrologic functions, and working landscapes that enable ecological functions to continue. 
The Province has a recommended approaches for identifying natural heritage systems, but municipal 
approaches that achieve or exceed the same objective may also be used.” 

As noted in Part III of the Provincial Policy Statement (Page 3), the PPS approach represents the 
minimum standards. Planning authorities and decision makers can go beyond these minimum 
standards to address matters of importance to a specific community, unless doing so would conflict 
with any policy of the Provincial Policy Statement. The importance of this is that while there is clear 
direction on minimum requirements (e.g., protection of significant features and areas), the Natural 
Heritage System definition also provides some flexibility to municipalities in how an NHS is defined in 
order to protect features within their jurisdiction and provides the opportunity to reflect the needs, 
interests and geography specific to each municipality. Through this, municipalities may consider 
extending beyond the provincial requirement, such as through the broad inclusion of ‘other natural 
heritage features and areas’ and ‘working landscapes that enable ecological functions to continue’. 
Restoration and enhancement of NHS’ is captured through the inclusion of ‘lands that have been 
restored or have the potential to be restored to a natural state’ as a means of encouraging the 
improvement of existing features and functions.  

Section 2.2 (Water) also provides guidance for a systems approach that integrates water and natural 
heritage in Section 2.2.1, points d and e as follows: 

d) identifying water resource systems consisting of ground water features, hydrologic functions, 
natural heritage features and areas, and surface water features including shoreline areas, 
which are necessary for the ecological and hydrological integrity of the watershed;  

e) maintaining linkages and related functions among ground water features, hydrologic 
functions, natural heritage features and areas, and surface water features including shoreline 
areas. 

Although not expressly stated, the inclusion of ‘areas that support hydrologic functions’ in the PPS 
definition of an NHS and the policies of Section 2.2 makes it clear that interactions between natural 
heritage and hydrologic features and areas are expected to be considered to support their 
relationship and inter-related functions. Source Protection Areas have been mapped in Official Plans 
within Stone Mills townships of Lennox and Addington. While Source Protection Areas are not 
generally protected within Natural Heritage Systems as they often consist of farmland, without natural 
heritage features, these areas should be considered as areas within which linkage and enhancement 
should be particularly considered.  
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These policies set the direction and requirement for identification and protection of a Natural 
Heritage System and natural heritage functions external to the system, in accordance with the policies 
of the PPS. 

2.2. County of Lennox and Addington Official Plan 

The County of Lennox and Addington Official Plan provides policies for protection of natural heritage 
as follows: 

D1 NATURAL HERITAGE RESOURCES 

D1.1 OBJECTIVES FOR NATURAL HERITAGE RESOURCES 

a) It is the objective of this Plan that the diversity and connectivity of natural features in an area, 
and the long-term ecological function and biodiversity of natural heritage systems, be 
maintained, restored or, where possible, improved, recognizing linkages between and among 
natural heritage features and areas, surface water features and groundwater features. 

b) It is also the objective of this Plan to: 

i) Provide the basis for the establishment of a natural heritage system through the preparation 
of an Official Plan Amendment that is initiated by the County; 

ii) Raise the public’s awareness that natural heritage features are important to the County of 
Lennox and Addington and to its local municipalities and should be protected for future 
generations; 

iii) Provide the tools to properly assess development applications located in close proximity to 
natural heritage features; and, 

iv) Provide opportunities, where appropriate, for passive outdoor recreational activities. 

Additional policies are provided in the following sections: 

D1.9 ESTABLISHING A NATURAL HERITAGE SYSTEM 

The County of Lennox and Addington is committed to maintaining and promoting a healthy natural 
environment and protecting its unique and special natural heritage features and areas for the present 
generation and all successive generations. On this basis, it is a policy of this Plan that the establishment 
of a natural heritage system for that portion of the County that is included within Ecoregions 6E and 7E 
as per the Provincial Policy  

D1.10 COMPONENTS OF A NATURAL HERITAGE SYSTEM 
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The following may be components of the natural heritage system that is intended to be established in 
accordance with Section D1.9 of this Plan: 

a) Significant wetlands and significant coastal wetlands; 

b) Significant and Regional Areas of Natural and Scientific Interest; 

c) Habitat of endangered species and threatened species; 

d) Significant wildlife habitat areas and other wildlife habitat areas; 

e) Significant woodlands and other woodlands; 

f) Significant valleylands and other valleylands; 

g) Fish habitat; 

h) Non-Provincially significant wetlands and other coastal wetlands; 

i) Watercourses and other areas that support hydrologic functions; 

j) Working landscapes that enable ecological functions to continue; 

k) Federal and Provincial Parks and Conservation Reserves; 

l) County forests and lands owned by a Conservation Authority; 

m) Linkage areas subject to Section D1.11 of this Plan; and, 

n) Lands that have been restored or have the potential to be restored to a natural state. 

D1.11 LINKAGE AREAS 

Linkage areas are defined as linear natural features such as streams, floodplains, and steep slopes, 
valleys, contiguous narrow woodlands and wetlands that connect two or more natural heritage 
features. It is the intent of the County to identify these corridors when a natural heritage system is 
developed in accordance with Section D1.9 of this Plan. 

Policies of the Official Plan are consistent with the PPS and provide some refinement to direction 
provided by the Province with respect to the inclusion of some optional features and areas, 
specifically with respect to items k, l, and m. Further refinement through the process of developing an 
NHS is required for numerous components where defining criteria for the identification of features of 
the system is required or further refinement is required (e.g., h, j, m and n). Implementation and, 
where appropriate, defining or refining these elements to establish an NHS for the County is the 
primary purpose of the current NHS study. 
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3. Site Setting: Ecozone, Ecoregion and Ecodistrict  

At its highest levels, ecosystem classification delineates areas of similar ecology at different scales 
based on abiotic conditions (e.g., geology, geomorphology, climate) which then influence the 
ecological form and functions present on the landscape (e.g., vegetation communities, species 
assemblages, etc.). Within Ontario, this occurs within a nested or hierarchical framework (Crins et al. 
2009).  

The system is used to provide a broad-scale ecological context for resource management and 
planning activities in Ontario, Each Ecozone, ecoregion and ecodistrict supports a different physical 
setting, with biodiversity that is influenced by landforms, vegetation and climate. Each ecozone, 
ecoregion and ecodistrict supports a part of Ontario’s biodiversity that is unique: it is not replicated in 
other areas, so that protection of their features is fundamental to protection of biodiversity in Ontario, 
as well as protection of federal and international biodiversity. Table 3.1 is an excerpt from Crins et al. 
(2009) Appendix 1 describing the characteristics and primary application for each level. 

 
Table 3.1. Excerpt from Appendix 1, Crins et al. 2009: Ontario’s ELC Hierarchy  

Ecological Unit Characteristics Primary Application 
Ecozone Highest level of ecosystem 

classification in Ontario reflecting 
environmental variation at a 
continental scale.  
Primarily identified by latitudinal 
patterns in energy and seasonality, 
continental climatic patterns, major 
bedrock, physiographic domains. 

Broad applicability for national and 
international reporting, monitoring, 
certification, and meeting commitments 
agreed to in treaties and conventions. 

Ecoregion Large geographic areas, portions of 
an Ecozone, capturing major sub-
divisions of Ontario.  
Primarily identified by sub-
continental climatic regimes, 
bedrock geology. 

Strategic province-wide and multi-agency 
planning and monitoring. Example 
applications include parks and protected 
areas planning, interprovincial 
communication, determining patterns of 
distribution and abundance, disturbance 
and succession, and primary productivity. 

Ecodistrict Further sub-division of Ecoregions, 
based on more finely resolved 
abiotic data. Primarily identified by 
patterns of relief, geology, 
geomorphology, substrate parent 
material. 

Appropriate units for the more local 
modification of provincial strategic 
objectives and policy and sub-regional 
planning needs consistent with OMNR 
Administrative districts, forest license 
areas, and watershed characterization. 
Can be used to set and evaluate forest 
inventory and planning, wildlife habitat, 
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Ecological Unit Characteristics Primary Application 
wetlands, rare species, and natural 
heritage objectives. 

 

Most relevant to the NHS study are the Ecoregion and Ecodistrict. These are further discussed in the 
following sections. 

3.1. Ecozone 

At its broadest scale, ecosystems are delineated based on broad, continental-scale, abiotic conditions 
such as major bedrock / geology formations and climate (Ecozones). The County encompasses lands 
within two Ecozones: the Ontario Shield Ecozone in the north, and the Mixedwood Plains Ecozone in 
the south. 

The Ontario Shield Ecozone is defined by the outcropping of the Canadian Shield and represents a 
distinct change in the geology and physiography (surficial landforms and soils) of the landscape. 
Vegetation and species (e.g., wildlife) are heavily influenced by these factors. The area includes the 
granitic bedrock areas of the province, which support large areas of true boreal forest as well as 
substantial mixed and deciduous forests and wetlands of the non-boreal Great Lakes–St. Lawrence 
Forest Region. Natural cover through this ecozone generally represents more intact landscapes or 
greater amounts of natural cover. Generally, development pressures are lower and land use history 
has less intensively focused on long-term land clearing (e.g., for agriculture). Per the PPS, Ecoregions 
within this Ecozone do not require that an NHS be identified. 

By contrast, the Mixedwood Plains Ecozone is where much of Ontario’s urbanization occurs, it 
represents a transition to areas of deeper and more fertile soils, which has resulted in a land use 
history of clearing, draining and land use change. Natural heritage within this ecozone includes more 
fragmented natural heritage features that are often unusual because of the mild climate and 
underlying limestone, but that have been generally extensively modified by farming. This Ecozone is 
comprised of two Ecoregions: 6E and 7E. As identified earlier, the PPS requires that an NHS be 
identified in Ecoregions 6E and 7E. This requirement is reflective of the land use history (clearing for 
agriculture), high and/or increasing development pressure and lower overall remaining natural cover 
on the landscape that faces increasing pressure and fragmentation. 

These have little direct application to the NHS study in terms of informing or influencing the 
delineation of the NHS. 

3.2. Ecoregions 

The County of Lennox and Addington occurs within two Ecoregions in Ontario: Ecoregion 6E (Lake 
Simcoe-Rideau Ecoregion) and 5E (Georgian Bay Ecoregion). As noted through Section 2, the PPS 
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requires that NHS’ be identified in Ecoregions 6E and 7E; as such, only Ecoregion 6E and lands within 
this ecoregion are further discussed in this report. 

3.2.1. Lake Simcoe-Rideau Ecoregion (6E) 

Ecoregion 6E, which encompasses the southern portion of the County (Figure 1) is known as the Lake 
Simcoe-Rideau Ecoregion. It encompasses 6.4% (6,311,957 ha) of Ontario. It extends from Lake Huron 
in the west to the Ottawa River in the east and includes most of the Lake Ontario shore and the 
Ontario portion of the St. Lawrence River Valley. It also includes Manitoulin, Cockburn, and St. 
Joseph’s Islands in Lake Huron. Crins et al. (2009) describe the climate as mild and moist, classified in 
the Humid High Moderate Temperate Ecoclimatic Region (Ecoregions Working Group, 1989). The 
mean annual temperature range is 4.9 to 7.8°C, the mean length of the growing season is 205 to 230 
days, the mean annual precipitation is 759 to 1,087 mm, and the mean summer rainfall is 198 to 281 
mm. The underlying bedrock is Paleozoic dolomite and limestone, mainly of Ordovician and Silurian 
ages (Crins et al. 2009). The surface is gently undulating to rolling terrain of ice-laid materials deeply 
covering the bedrock, although in a few areas limestone plains with shallow substrates dominate 
(Crins et al. 2009).  

Much of this ecoregion within the County consists of limestone plain and clay plain, with numerous 
drumlins (mounds of till molded by glaciers). Between the drumlins the limestone is barely covered 
except where there is lacustrine clay. The dominant geomorphological region within the ecoregion, 
the Napanee Plain, underlies most of Ecoregion 6E in the County. It is a flat to undulating plain of 
limestone from which the glacier stripped most of the overlying soils (Chapman and Putnam 1984). 
The Napanee Plain’s unusual vegetation, which includes many rare species in assemblages called 
“Alvars” that are influenced by the shallow soils over limestone bedrock, is one of the most unique 
features of this ecodistrict (see Section 8.11.3).  

The southern part of the County was completely submerged at the time of glacial Lake Iroquois and 
the crests of the drumlins are strewn with boulders as a result of wave action (Chapman and Putnam 
1984).  

The Ecoregion is bordered to the north by a till moraine, the Dummer Moraines, deposited by the 
northern lobe of the Lake Ontario Ice Lobe. The land surface of these moraines is rugged with angular 
fragments and blocks of limestone, interspersed limestone plains, with Precambrian rocks also 
present.  
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3.3. Ecodistricts 

Per Table 3.1, the ecodistrict unit is appropriate for more local modification of provincial strategic 
objectives and policy and can be used to set and evaluate wildlife habitat, wetlands, rare species, and 
natural heritage objectives. As such, information on conservation priorities, (such as those outlined by 
Henson and Brodribb 2005) can be used to inform the development of a NHS. 

3.3.1. Ecodistrict 6E-9 (Madoc) 

This ecodistrict's northern boundary follows the southern edge of the Canadian Shield. The ecodistrict 
includes the limestone plains of the Carden Plain in the west, the Napanee Plain in the east, and the till 
moraines of the Dummer Moraine. The southeastern boundary follows the transition between the 
Napanee Plains and the clay plains of 6E-15 (Henson and Brodribb 2005).  

Twelve target communities have been identified as a priority for protection within this ecodistrict 
(Henson and Brodribb 2005) including:  

• all alvar types (treed, shrubby and grassland alvar),  

as well as several forest types, including: 

• Dry-fresh Sugar Maple – Ironwood Deciduous Forest; 
• Dry-fresh Sugar Maple – Oak Forest; 
• Dry-fresh Sugar Maple – White Pine Forest; 
• Dry-fresh White Pine Coniferous Forest; 
• Dry-fresh Shagbark Hickory Deciduous forest; 
• Fresh Sugar Maple - Beech Deciduous Forest Type; 
• Moist-fresh Sugar Maple Black Maple Forest; 
• Moist-fresh White Cedar-Birch-Aspen Deciduous Forest; 
• Narrow-leaved Sedge Organic Meadow Marsh; 
• Slender Sedge Graminoid Fen;  
• Tamarack-White Cedar Treed Fen; and, 
• Winterberry Organic Thicket Swamp. 

3.3.2. Ecodistrict 6E-15 (Picton) 

This ecodistrict is predominantly shallow soiled limestone plain with local areas of clay and till. The 
northern and eastern boundaries follow the transition between the clay plains of 6E-15, the limestone 
plains of the Napanee Plains in 6E-9, and shallow till and rock ridges of the Frontenac Axis in 6E-10. 
The northwestern boundary follows the transition between the undrumlinized clay plains, bevelled till 
plains and limestone plains in 6E-15 and drumlinized clay plains and bevelled till plains in 6E-8 and 
sand plains in 6E-13 Henson and Brodribb 2005). 
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The following target vegetation communities have been identified as a priority for protection in 
ecodistrict 6E-15 (Henson and Brodribb 2005): 

• All alvar types, including grassland, shrubland and treed alvars; 
• Common Reed Grass Organic Shallow Marsh;  
• Dry Bur Oak - Shagbark Hickory Tallgrass Woodland;  
• Dry Tallgrass Prairie;  
• Graminoid Coastal Meadow Marsh;  
• Little Bluestem-Switchgrass-Beachgrass Dune Grassland;  
• Clay Plain Coniferous, Mixed and Deciduous Forest Complex; 
• Coniferous, Mixed and Deciduous Forest Complex on Peat and Muck; 
• Kame Moraine Coniferous, Mixed and Deciduous Forest Complex; 
• Limestone Plain Coniferous, Mixed and Deciduous Forest Complex; 
• Sand Plain Coniferous, Mixed and Deciduous Forest Complex; 
• Till Plain Coniferous, Mixed and Deciduous Forest Complex; and, 
• All bog, fen, marsh and swamp complexes. 

4. Existing Natural Heritage System Strategies 

Six natural heritage system strategies have included all or part of the County, as described below. The 
information is provided here as the concepts used to develop natural heritage systems are similar to 
those that have been applied in the County in the areas shown below, and have been used to inform 
the development of a similar NHS. Natural Heritage System studies which overlap the County within 
Ecoregion 6E have been conducted by the Cataraqui Region Conservation Authority (2006), Lower 
Trent Conservation (2015), Land Conservancy of Kingston, Frontenac, Lennox and Addington (LC-
KFLA) (North-South Environmental and LC-KFLA, 2018), the Land Between (Couchiching Conservancy 
and Kawartha Heritage Conservancy, 2006) and the Adirondack to Algonquin Collaborative (2021).  

The following additional layers from other groups are available: 

• Nature Conservancy of Canada (priority areas);  
• Adirondack to Algonquin (priority areas and connectivity data, mainly in the south);  
• The Land Between (priority areas);  
• The Cataraqui Region Conservation Authority’s Natural Heritage corridors;  
• Linkage data from Frontenac County Natural Heritage Plan; and 
• Town of Greater Napanee Natural Heritage Report (December 2005). 

A fundamental part of all natural heritage systems identified in this region has been identified as the 
need for collaboration with First Nations.  



 

NHS for the County of Lennox and Addington  •  August 2022 15 

4.1. Central Cataraqui Region Natural Heritage Study (Cataraqui Region 
Conservation Authority 2006). 

Cataraqui Region Conservation Authority identified criteria for a Natural Heritage System, identifying 
two objectives: 

1. To identify a ‘broad-brush’ system of features and areas that supports biodiversity within the City of 
Kingston and Loyalist Township, with attention to the surrounding area, and 

2. To suggest ways in which each municipality, in consultation and partnership with the community, 
might develop a strategy to protect and enhance the habitats and biological diversity of that system.  

The following primary features were identified as part of the system: 

• woodlands 
o Five criteria were used to identify significant woodlands. These were:  

 Size; 
 presence of interior habitat; 
 proximity to other significant natural features;  
 hydrologic values, and  
 age.  

o The evaluation of significance is based on a minimum standards method, in which a 
woodland is considered significant if it meets one or more of the criteria.  

o Woodlands within most of the Cataraqui watershed were considered significant if they 
were 40 ha in size, with the exception of Amherst Island, where woodlands were 
considered significant if they were 4 ha in size or greater. The reasoning behind this is 
that the total area of the woodlands on the island was 13.6% the land area (in 2006), 
and Environment Canada notes that in landscapes with less than 15% woodland cover, 
woodlands over 4 ha should be considered significant. 

• wetlands and lakes 
o noting that wetlands less than 2 ha in size were not visible on current (2006) mapping 

• areas of natural and scientific interest (ANSIs); 
• watercourses and valleylands; 
• specialized communities (e.g. alvars); and 
• significant wildlife areas. 

Individual components were mapped for this study, but a final NHS including all criteria was not 
mapped as part of this project, as its objectives were to identify the “broad brush” components of a 
NHS for future study. 
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4.2. Proposed Natural Heritage Strategy for consideration by the 
Municipalities and First Nations Territory of the Bay of Quinte Region 
(Lower Trent Conservation 2015) 

Degradation of the Bay of Quinte has occurred because of nutrient enrichment, toxic and bacterial 
contamination and degradation of fish and wildlife populations, stemming from proliferation of 
human-related land use alteration around the Bay. The Bay of Quinte was identified as one of 43 
Great Lakes Areas of Concern by the International Joint Commission, under the Great Lakes Water 
Quality Agreement between Canada and the United States. As part of the recommendations for 
management actions, a Natural Heritage Strategy study was conducted and a system design 
proposed (Lower Trent Conservation 2015). The proposed system is shown in Figure 2. 

The study was completed in two parts. Part 1 identified and mapped natural heritage features 
including: Provincially Significant Wetlands, proposed Significant Woodlands and Areas of Natural 
and Scientific Interest. Part 2 proposed a broader Natural Heritage System within which the above 
mentioned features were embedded and through which their ecological functions were enhanced. 
The modelled Natural Heritage System is made up of areas with existing forests and wetlands, as well 
as target areas prioritized for protection and future restoration. The strategy is based on the following 
principles: 

Mapping of significant natural heritage features, includes:  

• Significant wetlands, evaluated according to the southern Ontario Wetland Evaluation System 
(OWES), MNR 2014; 

• Significant woodlands, evaluated according to guidelines provided by the Natural Heritage 
Reference Manual (NHRM, MNR 2010), including the following woodlands must be a minimum 
4 ha size in addition to the following criteria): 

o Woodland size (20 ha or greater in size within the County) 
o Forest interior: woodlands were considered significant if they have 8 ha or more of 

interior habitat where woodlands cover about 30-60% of the land cover; 
o Proximity to natural features: woodlands should be considered significant if a portion of 

the woodland is located within 300 m of a significant natural feature (0.5 ha or larger) 
and the entire woodland meets the minimum area threshold; and 

o Proximity to watercourses: woodlands should be considered significant if they are 
located within 50 m of a watercourse and meet minimum area thresholds. 

• Areas of Natural and Scientific Interest (ANSI) (including earth science and life science ANSIs 
that are provincially, regionally or locally significant); and, 

• Other significant features, such as Significant Valleylands, Significant Habitat of Endangered 
and Threatened Species, as well as Significant Wildlife Habitat and Fish Habitat. 
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A GIS landscape overlay modeling approach originally developed by Toronto and Region 
Conservation Authority, then customized by the Ganaraska Region Conservation Authority, was used 
to identify the BQRAP Natural Heritage System. This modelling approach considered the following 
parameters to develop an ecological value surface model, where every cell measuring 10 x 10 metres 
in the study area was assigned a relative ecological value based on the existing natural features and 
land uses within and around the cell, with each cell scored according to the following ecological 
values (Lower Trent Conservation 2015): 

• Distance to roads; 
• Distance to urban areas; 
• Areas within 5 km of the Bay; 
• Proximity to water courses; 
• Proximity to natural features; 
• Existing patch shape and size; 
• Existing forests with 100 m interior habitat; 
• Proximity of existing wetlands to forests; 
• Matrix influence; and, 
• Areas 500 m from highly suitable fish habitat. 

The model was used to determine not only existing natural features but also scenarios for targeted 
increases to existing natural cover of 5%, 10% and 15% calculated for each municipality and for the 
First Nations Territory. The NHS is comprised of existing natural heritage features and ‘other natural 
heritage features’ that identified the contribution to the NHS based on the parameters listed above. 
The potential increases are equivalent to enhancements. 
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Figure 2. Target natural heritage system for the Bay of Quinte Remedial Action Plan. From: 
Lower Trent Conservation (2015). 

 

4.3. A Natural Heritage Plan for the Land Conservancy of Kingston, 
Frontenac Lennox and Addington. North-South Environmental Inc. and LC-
KFLA 2018. 

The Natural Heritage Plan (the Plan) of the Land Conservancy for Kingston, Frontenac, Lennox and 
Addington (LC-KFLA) was a strategy for land acquisition and stewardship activities in the County of 
Frontenac, the County of Lennox and Addington, and the rural part of the City of Kingston.   

The Plan provides guidance for identification of core areas and primary landscape connections 
throughout the LC-KFLA study area. The focus is on habitats south of Provincial Highway 7, as the 
Land Conservancy works collaboratively with the Mississippi Madawaska Land Conservancy which is 
active in the area north of Highway 7. The purpose of the Plan is to guide Land Conservancy habitat 
protection activities as well as to provide information that may be useful to other conservation 
partners (North-South Environmental and LC-KFLA, 2018).   
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The Natural Heritage Plan is shown in Figure 3. Guidance from Environment Canada and the Ontario 
Ministry of Natural Resources and Forestry (MNRF) was the principal reference informing priorities for 
habitat protection. Size criteria for identifying core areas was different between the Limestone Plain 
and the Canadian Shield because of the differences in the amount of habitat: the Canadian Shield is 
heavily forested, with highly connected wetlands and waterbodies and fewer roads and built-up areas. 
The Limestone Plain is much more sparsely forested, with habitats more isolated by farmland and 
roads.  

Criteria were developed for identifying “priority areas”, which identified areas that LC-KFLA regarded 
as a priority for acquisition, to contribute to conservation of the ecosystem within their area of interest. 
However, the mapping of priority areas was developed following similar criteria used for identification 
of “natural heritage features and areas.” It included provincially significant wetlands in both areas, 
large wetlands, waterbodies, lake trout lakes, and forests (with the size criterion higher in the 
Canadian Shield, taking into account the differences in landscape), interior forests, and watercourses. 
Criteria also focused on connectivity and expansion of protected lands as the building blocks of the 
plan.  

Other features were identified that may eventually help inform priorities within the region: alvars, 
priority areas identified by the NCC and The Land Between, and coastal habitats. Other sources of 
information were identified that may help refine priorities in the future, such as additional 
identification of significant habitats, areas where density of roads is lowest, and identification of 
priority areas on a watershed scale. 
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Criteria were weighted to distinguish priorities for stewardship and acquisition. On the Limestone 
Plain, the highest weighting was applied to significant wetlands and lands adjacent to protected 
lands. 

Criteria identified the following core areas: 

• Significant Wetland; 
• Wetland > 30 ha; 
• Adjacent lands (120 m from core wetland boundaries); 
• Wooded Area (top 20% in Size, as the objective of this study was to find the highest priority 

areas for acquisition); 
• ANSI + Candidate ANSIs;  
• Headwater Lake Areas  (top 20% in elevation); 
• Lake Trout Lakes; and, 
• Protected areas + 100 m buffer. 

The linkages included all watercourses plus minimum of 50 m naturally vegetated habitat on both 
sides of streams, in order to indicate corridors of greatest width as priorities for acquisition. 

4.4. The Land Between 

The Land Between is a charitable organization founded by residents in the highly biodiverse contact 
zone between the granitic bedrock of Ecoregion 5E and the limestone bedrock of Ecoregion 6E 
(Figure 4). The organization is dedicated to supporting conservation and the social economy (The 
Land Between Strategic Deliverables and Achievements 2006-2013). Goals for 2020 to 2025 include 
the goal to conserve biodiversity: to foster a system of connected, stewarded and protected habitats 
across the region. Priority areas identified in the Land Between (Couchiching Conservancy & Kawartha 
Heritage Conservancy 2006) include: 

• Policy and protected areas; 
• Target species and communities; 
• Roadless areas; 
• Priority conservation areas, identified as areas identified in the “Blueprint Portfolio, with 

prominent areas in southern Georgian Bay, the Carden Alvar, Kawartha Highlands Provincial 
Park and the east north of Belleville and Kingston”; and, 

• Connectivity and corridor areas: these are defined as habitat between identified core areas, 
noting that much of this “in between” habitat is in a natural state, and so if these lands are 
maintained and/or stewarded, connectivity will be preserved at a landscape-level. The report 
cautions that “immediate attention is needed to keep the integrity of the natural systems across 
The Land Between, as many of these sites have no protection status or stewardship plans and 
are vulnerable to alterations or development. 
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Figure 4 illustrates the outcome of the assignment of criteria listed above. Criteria were used to 
identify a scale of -3 to +3 with -3 representing areas of least priority and +3 representing areas of 
highest priority. Parcels with scores +1 to +3 are considered higher priority areas. These represent 
areas on the landscape that predictably have high natural heritage value (e.g. wetlands, significant 
woodlands) or have been identified as having high natural heritage value (e.g. alvars, protected 
areas).  

Figure 4. Map of the Land Between priority areas. From The Land Between. 

 

4.5. Adirondack to Algonquin Collaborative (A2A) 

The A2A Collaborative facilitates a network of partner organizations working to connect lands and 
people across the Algonquin to Adirondacks region, to enhance a critical link for biodiversity and 
resilience in eastern North America. A2A is a multi-national (U.S., Canadian and First Nations) 
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organization of partners dedicated to conserving and connecting lands and people across the 
Algonquin to Adirondacks region. This linkage is proposed as it is the most extensive, least degraded 
north-south linkage east of Lake Superior, connecting the Appalachian forests of the southeastern 
United States to the boreal forests of the Canadian Shield. The conceptual linkage plan is shown in 
Figure 5. 

Key strategies for creating this connected landscape include supporting a rich mosaic of 
interconnecting wildlife habitats. An additional key strategy was to conduct research on eco-
passageways across key barriers such as highways, to share with partners and transportation 
agencies. 

Figure 5. Algonquin to Adirondacks from: A2A Strategic Plan 2016-2021 
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4.6. Town of Greater Napanee Phase I Natural Heritage Report. Cataraqui 
Conservation, Lower Trent Conservation and Quinte Conservation, 2005. 

The purposes of this initial Natural Heritage Report are to define the natural heritage system for the 
Town of Greater Napanee, and to suggest ways in which the municipality, in consultation and 
partnership with the community, might develop a strategy to protect and enhance the habitats and 
biological diversity of that system. GIS was used to create digital layers of existing natural heritage 
information including  

• Provincially Significant Wetlands (area information- polygons); 
• Evaluated Wetlands (not provincially significant) (area information- polygons); 
• Unevaluated wetlands; 
• Areas of Natural and Scientific Interest (area information- polygons); 
• Environmentally Sensitive Areas (area information- polygons); 
• Wildlife habitat information (point data); and 
• Species of conservation concern data (point data). 

A digital layer for woodland cover was created by editing the vegetation layer on the digital Ontario 
Base Maps, using aerial photography. The result of this was a digital layer showing all woodlands over 
1 ha. Significance criteria for woodlands were identified, including a size criterion of 40 ha, based on 
MNR guidelines at the time. Significant woodlands also including woodlands containing forest 
interior, woodlands adjacent to a watercourse or waterbody, forest patches overlapping other 
significant features, and woodlands over 100 years old.  

Linkage corridors were not mapped as part of the Phase I work. It was noted that woodlands, 
wetlands, ANSIs, wildlife habitat, lowlands and riparian lands all have the potential to function as 
wildlife corridors; this should be taken into consideration when land use changes are being assessed 
in the municipal planning process. 

4.7. Ontario’s Natural Heritage System in the Growth Plan 

Ontario’s provincial natural heritage system has been mapped within the A Place to Grow: Growth 
Plan for the Greater Golden Horseshoe (Growth Plan), which extends to the east boundary of 
Peterborough County (Figure 6). Though the natural heritage system does not overlap with the 
County, it is included here because it provides a plan for maintaining ecological integrity in the most 
highly altered and rapidly-developing areas of the province. The Growth Plan NHS supports a 
comprehensive, integrated, and long-term approach to planning for the protection of the region’s 
natural heritage and biodiversity (OMNR 2018). 

The primary components of the NHS are core areas and linkages. Core areas are the building blocks 
of the NHS and include the most enduring natural areas within the landscape: the least disturbed and 
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largest of remaining natural areas. Linkages are the corridors and functional routes between core 
areas that provide the connections. Linkages allow populations of species to survive through the 
movement of plants and animals, and enable ecological processes to continue across a landscape by 
reducing habitat fragmentation and isolation. In settings where natural features are limited, core areas 
and linkages may include lands without natural features, but with the potential to be restored to 
enhance habitat and connectivity as well as working landscapes that enable ecological functions to 
continue. 

The general approach used in developing the NHS (identification of core areas) and key 
considerations / criteria that went into their identification are provided below.   

• Composition: at least 50% natural cover or public lands. Rationale: Ensures that natural 
features are the predominant type of cover in core areas consistent with Oak Ridges Moraine 
Conservation Plan and Greenbelt Plan.  

• Size: Minimum size of 500 hectares. Rationale: sufficient size to encompass a wide range of 
species, habitats and ecological functions [equal to minimum size in Oak Ridges Moraine 
Conservation Plan and Greenbelt Plan]. 

• Size in fragmented landscapes: minimum size of 100 hectares in areas with low natural cover 
that are severely fragmented. Rationale: provides habitat and addresses Natural Heritage 
System gaps in portions of the planning area that have little natural cover remaining [The 
Natural Heritage Reference Manual recommends adjusting minimum core size based on 
landscape context]. 
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Figure 6. Natural Heritage System for the Greater Golden Horseshoe. 

 

5. Proposed Process for Developing an NHS for the County of Lennox and 
Addington, Ecoregion 6E 

The following steps are in process for developing the NHS for the County of Lennox and Addington 
within Ecoregion 6E. Steps 1 and 2 are provided in this report. Subsequent steps will be conducted at 
later stages. 

1. Create inventory based on available information; 

2. Prepare background report outlining natural heritage system development rationale and 
recommendations– mainly dealing with contents of system and criteria for determining 
significance; draft natural heritage system mapping and policy recommendations were 
prepared for discussion based on the criteria (this was the first draft report in September 
2021); 
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3. Circulate the draft report to advisory group including Quinte and Cataraqui Conservation 
Authorities, County and Municipality staff); following their review, meet with technical advisory 
group to present information and obtain feedback; 

4. Revise draft and re-submit for comment by the technical advisory group prior to submission to 
stakeholders and public (the February 2022 draft report); 

5. Meet with technical advisory group and County Council; 

6. Conduct open houses to solicit public and stakeholder comments; 

7. Refinements to documents made and statutory public meeting held; and, 

8. Final document then prepared and adopted by County Council as an Official Plan Amendment 
and submitted to Province for approval. 

5.1. Consultation 

A “draft for discussion” was circulated to the following reviewers (the technical advisory group) in 
September of 2021: The County of Lennox and Addington, Quinte Conservation, Cataraqui 
Conservation, Loyalist Township, the Township of Greater Napanee and Stone Mills Township. These 
comments were addressed in a subsequent draft in March, 2022 which was circulated to other 
members of the study team for review. 

6. Best Management Practices 

The Natural Heritage Reference Manual (NHRM), along with other guidance such as the Significant 
Wildlife Habitat Guide, provides direction for implementing the natural heritage policies of the PPS. 
The manual represents the Province’s recommended technical criteria and approaches for being 
consistent with the PPS in protecting natural heritage features and areas and natural heritage systems 
in Ontario. Best management practices for the development of a NHS in Ontario are laid out in the 
NHRM (MNR 2010). The following provides the general principles that were considered in developing 
the NHS for the County of Lennox and Addington. 

6.1. Selecting a System Approach 

This section outlines two approaches with considerations for identifying an NHS in the County’s 
municipal context.   

Two approaches to NHS identification and mapping are: 
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1. A Feature-Based System uses features on the landscape to define the ‘edges’ of the system. 
These are then connected through linkages and improved through identification of 
enhancement areas.  

2. A Core Areas-Based System selects a collected sub-set of features on the landscape to define 
the ‘edges’ of the system. A core area may not consist of one feature, but may be a collection 
of smaller areas that are in close proximity, within which additional restrictions would be 
applied. These are then connected through linkages. Enhancements are not mapped but are 
incorporated into the system. 

Both are defensible approaches which have been applied elsewhere in the Province, and must meet 
or exceed the minimum requirements for protection of significant features in accordance with the PPS 
and NEP. (where applicable). Both represent a ‘systems-based approach’ to natural heritage planning. 
Assessment of a feature’s significance, potential impacts to a feature, etc. are done in consideration of 
the feature as a whole and in the context of the system, not at the property level. For example, if a 
woodland or wetland extends across multiple properties, the entirety of the feature and its role within 
the broader system is assessed to inform planning decisions. These approaches are discussed and 
illustrated below.  

6.1.1. Features-Based System Approach 

The features-based approach is recommended for the County of Lennox and Addington to reflect the 
landscape context in this area. The landscape in Lennox and Addington has little urban development, 
and outside settlement areas, most areas are relatively well-connected by farmland. Features are 
generally distinct and discrete; the separation between natural heritage features and farmland is clear. 

The Features-based approach uses Primary and Supporting features and areas, enhancement areas 
and linkages as the building blocks for the NHS. The features-based system delineation is supported 
by linkages and enhancements. System-level planning and supporting analyses are used to inform 
features of the system. Features and areas included in the NHS must meet or exceed provincial 
policies.  

Criteria for these system components are developed using direction from provincial guidance 
documents, local conditions, and municipal interests to inform the identification of primary and 
supporting features, linkages and enhancement areas. Linkages are defined at one or more scales 
(e.g., landscape, local) to support the long-term function and connectivity of the system. Criteria for 
enhancements are generally used to identify discrete areas that will benefit the system through 
restoration. 

6.1.2. Core Areas-Based System Approach  

A core-based approach is recommended in areas where the distinction between features and the 
surrounding landscape is less clear. It has been used in the Growth Plan for the Greater Golden 
Horseshoe in order to protect concentrations of features in addition to the largest and most significant 



 

NHS for the County of Lennox and Addington  •  August 2022 29 

features in the face of rapid land-use change. In this approach, Core Areas are the building blocks of 
the NHS. They are connected by linkages to ensure a connected system that will function in the long-
term. Core Areas are intended to capture areas of the landscape where Key Features and Areas are 
concentrated or to capture representative or significant portions of natural areas where there is a 
largely intact natural landscape. Key and supporting features and Areas are identified in a manner 
consistent with the features-delineated approach, however they may reside both within and outside of 
these Core Areas. Settlement Areas are excluded from Core Areas.  

A set of criteria or considerations is used to select Core Areas, and would likely include (as 
recommended in the Natural Heritage Reference Manual): 

• A minimum natural cover (e.g. at least 75% of Core Area must be natural cover); 
• Critical habitat needs for keystone species (e.g. total area, habitat matrix); 
• Land ownership; 
• All or a specified proportion of a feature type (e.g. of ANSIs, or Alvars); 
• A minimum or cumulative Core Area size to support a resilient, self-sustaining ecosystem and/or 

informed by species range requirements, where appropriate.  
• Shape (to support interior habitat functions); 
• Habitat and species diversity; 
• Presence of features identified as Significant (e.g., ANSIs) 
• Presence of rare habitats and rare species (e.g,. Alvars); 
• Presence of and requirements for critical habitat functions of keystone species (e.g., Black Bears); 
• Presence of sensitive natural communities; and / or 
• Presence of natural communities not well represented in the landscape (MNR 2010) 

A Core Area does not need to include everything in this list; but areas that include more of these 
items have a higher relative value for inclusion in a Core Area than areas with fewer items.  

Linkages are defined to connect Core Areas and ensure their continued connectivity on the landscape 
for the long-term.  

Enhancement areas and opportunities are identified similarly to the Features-Delineated Approach. 
Broader objectives of supporting a permeable landscape within Core Areas are supported through 
policies applicable to lands within the Core Areas.  

The Core Areas approach is best applied where there is substantial natural cover on the landscape, or 
where an NHS is being defined for a very broad geographic scale. It allows municipalities to 
differentiate policy or other implementation tools within and outside of these areas, providing 
additional flexibility for protection of natural heritage balanced with other objectives and needs (e.g., 
growth and development).  
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Existing land uses are not affected by inclusion within a Core Area. Core Areas policies encourage 
landowners to continue to protect and manage these lands in an environmentally sustainable manner, 
including for farming and recreational purposes.  

Development and site alteration are not prohibited within Core Areas, however policies or criteria 
may be applied to ensure activities align with the objectives of the system – i.e., to maintain landscape 
permeability and feature function, and where possible to enhance the system.  

6.2. Considerations for System Composition 

6.2.1. Ecodistrict Representation 

A fundamental step in natural heritage system planning is to consider the protection of the full range 
of natural features that occur in an area, including both rare and common features, thus contributing 
to the preservation of biodiversity at the species and community levels (MNR 2010). At the provincial 
scale, representation is normally assessed at the ecodistrict level (for an explanation of the ecoregion 
and ecodistricts within the County see Section 3). “Representation” refers to the extent that the full 
range of species, ecological communities, landforms and other natural features is included in a system 
of protected, or conserved, areas.  

Areas of Natural and Scientific Interest (ANSIs) have been delineated in southern Ontario to identify 
areas within each ecodistrict that provide the polygon features that represent lands and waters 
containing important natural landscapes or features that are important for natural heritage, 
protection, appreciation, scientific study or education. Life Science ANSIs are selected to encompass 
the most intact vegetation communities that best represent significant landform/vegetation 
associations in a given Ecodistrict using the following five criteria:  representation, condition, diversity, 
other ecological considerations (e.g., ecological and hydrological functions, connectivity, size, shape, 
proximity to other important areas), and special features (e.g., populations of species at risk, rare 
habitats). Earth Science ANSIs are selected on the basis of different criteria that have more of a 
geological emphasis: representation, type sections and related features, diversity, integrity, and life 
science values.     

In parts of southern Ontario where an ANSI assessment has been extensive, planning authorities can 
make a significant contribution to the protection of the full range of natural features and species that 
occur in an area by ensuring the protection of any significant ANSIs that have been identified.  

Representation should also be applied to the regional scale, subwatershed, etc. This more fine-
grained consideration of representation may be more suitable at the municipal scale rather than 
ecodistrict, as there is the potential for some representative areas to be missed through consideration 
only of areas that are representative at the ecodistrict scale. Since site-specific work must be 
conducted to confirm representation, an inclusive and precautionary approach is recommended by 
including a wide range of features. 
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6.2.2. Size 

In general, habitat areas of larger size provide a greater contribution to conservation of biodiversity as 
they support more species, of a greater range of macro- and micro-habitats, than smaller areas. For 
example, large forests, wetlands and grasslands can support species of area-sensitive birds and those 
dependent on large tracks of these habitats. However, small patches of habitat can be important, 
especially in landscapes with low cover of natural habitat, especially small patches in close proximity 
to large patches of habitat or those that serve as ‘stepping stones’ between important large habitat 
areas.  

The importance of size can also vary depending on the type of feature. For example, wetlands 
generally support more biodiversity in proportion to their size than a forest, and preservation of a 
range of small wetlands that have different hydrological properties, different substrates and different 
settings is important for preservation of the biodiversity that depends on those wetlands. Preservation 
of small wetland patches is also important for protection of functions related to vernal pools such as 
amphibian breeding. Small patches of rare vegetation communities can support additional species 
that are not found in wetlands or forests, and so preservation of small patches is important: for 
example, rare communities such as sand barrens, alvars (areas of limestone pavement), and fens 
(groundwater-fed wetlands) are examples of small patches that have a critical importance in 
preserving biodiversity. 

Size thresholds have been determined based on the proportion of each feature within the landscape. 
For example, the NHRM provides criteria for significant woodlands based on the amount of woodland 
still present within the landscape. This is further outlined in the discussion of features in Section 8 of 
this report. 

6.2.3. Shape 

Areas with a circular or square shape generally contribute more to protection of natural features than 
narrow, linear features. The reason for this is that “edge” habitats (the habitat within approximately 
100 m of a feature’s edge) are generally more disturbed than habitats in the interior of a feature, with 
lower biodiversity. The reasons for this are complex. Interior areas of habitat can support more 
species of more specific habitat requirements than edge habitats. Prey species may be more 
abundant and diverse in interior portions of wetlands and forests, supporting a higher diversity of 
vertebrates and invertebrates of higher trophic levels. For example, insect abundance within 100 m of 
a forest edge is lower than abundance in the forest interior (Burke and Nol 1998). Disturbance from 
neighbouring residential development tends to be concentrated at the edge of a feature. Physical 
edge effects, such as drying winds and direct sunlight, are concentrated at a forest edge. Impact on 
birds of edge predators such as Blue Jay and Common Grackle, and nest parasites such as Brown-
headed Cowbird, has been found to be concentrated within 200 m of a forest edge. The urban heat 
island effect has been measured at 300 m inside a forest edge. This factor would be more significant 
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in areas where large-scale developments with large impervious areas occur, such as within more 
urban settlement areas. 

Small patches and long, narrow patches of habitat may be composed almost entirely of edge habitat. 
Large, round or square patches contain interior habitat that is likely to have higher humidity, less 
disturbance and support species that need these specialized conditions. As noted above, retention of 
a range of features in various size categories is important, however consideration of shape should be 
given to selecting between patches in a similar size range and also can be used to inform 
opportunities for enhancement to the NHS (as identified in Section 8.12 of this report). 

6.2.4. Proximity/Connectedness 

Features that occur in close proximity have a very high likelihood of ecological interaction. This can 
include movement and transfer of plants and animals, use of multiple patches or areas to complete a 
complex life cycle, and hydrologic interactions and interdependencies. As noted in an earlier section, 
while size will generally influence function, connectivity between features across the landscape is also 
critically important to sustainability of ecological form, function and long term health. This effect of 
proximity and connectivity across the landscape is an important consideration in the selection of 
features and areas for an NHS. 

Proximity criteria cited by the NHRM include: 

• Habitat patches within 20 m of each other are generally considered to function as a single 
patch. 

• Small habitat patches in close proximity that add up to a large size (in consistency with patch 
size criteria, over 20 ha) have a greater function than isolated small patches (however, it should 
be noted that a single large patch is generally better than several smaller patches that together 
constitute the same total area as the large patch). 

• Woodlands in close proximity to hydrological features are known to have additional functions 
to support wetland and watercourses. 

6.3. Identification of Linkage  

Animals and plants must move in order for their populations to persist. Animals need to find mates, 
food and the full diversity of the habitats they require for completing their life cycles. For example 
woodland amphibians need to be able to move between wetlands and upland forests, and turtles 
need to move between ponds deep enough and oxygenated enough to provide overwintering 
habitat, open sites with loose soil that provide nesting habitat, and larger wetlands where they can 
find forage in the summer. Juveniles need to disperse to avoid overcrowding, find mates and 
establish new territories. All species need to find new habitats if their current habitat becomes less 
suitable over the year, or in poor weather years. If the intervening landscape between habitats is not 
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conducive to travel, animals and plants may not be able to reach other habitats nearby. Habitats that 
become isolated show declines in species diversity over time. To describe features and areas that link 
features and areas of an NHS and its habitats, the terms linkages and corridors are often used 
interchangeably.  

Linkage is a critical part of a natural heritage system. Recent research has continued to show that 
linkage reduces declines in biodiversity that result from fragmentation (for example see Damschen et 
al. 2019 for long-term research into plant species dynamics). Moreover, linkages have become 
identified as a more critical need for conservation efforts because of the potential effects of climate 
change. For example, wildlife in southern Quebec has been moving north at 45 km per decade (NCC 
2021). The benefits of linkage are described in detail in the NHRM.  

The following sections include brief descriptions of the factors considered in best practices for 
identifying linkage areas.  

6.3.1. Habitat 

The quality, type and diversity of habitat within a linkage increases its effectiveness. Some species may 
take several generations to transit through a linkage, and require the appropriate habitat for 
themselves and their offspring to survive within the linkage to facilitate a longer period of movement 
between larger habitats. For example, some small mammals can only move short distances, and 
would require their habitat to extend through the linkage so that they can advance in small, but 
incremental steps. As another example, plant species with seeds that are moved by water or by 
insects such as ants require certain types of habitat within which the seeds’ vectors (their means of 
transport) can persist.  

Corridors identified on the landscape may contain successional habitat, which often occurs adjacent 
to core areas such as woodlands and wetlands. Successional habitat is difficult to map (it is not easily 
interpreted through aerial photo interpretation, as it can be confused with wetlands and agricultural 
land). It is often not incorporated into core areas in natural heritage system design. However, inclusion 
even of small successional areas in linkages can foster species of successional habitats that do not 
require large tracts of habitat. 

6.3.2. Length 

The linkage must be of a sufficient length to allow movement between nodes of suitable habitat. The 
length varies according to the function required. For example, the conceptual “A2A” continental 
corridor between the Adirondacks and Algonquin Park will need to be hundreds of kilometres long to 
enhance the passage of a huge variety of organisms from plants and insects to large carnivores, 
whereas the linkage between an amphibian breeding pond and its overwintering sites in forest 
habitat may only need to be a few tens of metres long.  
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6.3.3. Width 

The width of a corridor must be sufficient to allow passage of any animal that is likely to require the 
corridor. The width of a corridor is highly dependent on the length, and on the species and functions 
for which it is required. A short corridor of a few tens of metres that provides passage between an 
amphibian breeding pond and overwintering sites in a forest may only need to be wide enough to 
provide cover and forage, and for the animal to maintain humidity. A corridor that supports 
movement that maintains regional diversity, and that may also function as an intracontinental corridor 
(such as the A2A corridor), must be wide enough to support animals and plants over the long term. 
The corridor must support such functions as a diversity of habitats, access to food, and protection 
from predators. Some species of plants and animals may require specialized habitats such as interior 
forest, and so would need a corridor with an interior area 100 m to 200 m from the edge. 

6.3.4. Shape 

Corridor shape may vary depending on the species that could potentially require the corridor. Not all 
corridors have homogeneous width. A generalist species of forest edges may thrive in a linear 
corridor composed mainly of edge, whereas some species may only thrive in near-circular habitats 
that minimize edge. 

6.3.5. Redundancy 

Linkages function most effectively when there are several options for moving through the landscape 
provided through several corridors that provide linkage between different parts of core areas. 
Adverse conditions in one part of the linkage network may prevent passage at some times of the year, 
and road networks can change linkage characteristics, so additional “redundant” linkages are 
important. 

6.3.6. Species Diversity 

Linkages composed of smaller patches of diverse habitat may have the added benefit of maintaining 
habitat for a greater diversity of species of plants and animals that help to maintain species diversity in 
the broader area across the landscape. 

6.3.7. Species Rarity 

Linkages composed of a mosaic of different habitat patches may foster conservation of rare species 
that have requirements for certain specific habitat. This particularly applies to plants, which can persist 
in small patches, where most animals would not thrive because of the small habitat size. 

6.3.8. Naturalness and Disturbance 

Generally, corridors will encompass a variety of habitats. They would likely include more highly 
“natural” areas including riparian areas along streams, patches of forest and wetland. They also usually 
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include smaller patches of disturbed habitats such as abandoned agricultural lands, old fields, thickets 
and cultural woodlands where trees have been removed or have died due to pests and diseases. 
Disturbed areas are likely to support additional biodiversity in the short term, as there are many plants 
and animals that depend on successional habitat, some of which have declined in recent years and 
are now considered Species at Risk.  

6.3.9. Hydrological and Related Values 

Linkages often follow watercourses and water bodies, because they are often the only connections in 
a landscape highly fragmented by farming. Hydrology and hydrogeology play a large part in 
determining the characteristics of wetlands and forests. A wetland fed by surface water that has 
flowed over farmland will have vegetation adapted to high levels of organic nutrients and a higher 
temperature, such as cattails (Typha spp.). A wetland dependent on groundwater discharge, such as a 
fen, may have plants that are more specialized for conditions where they receive no organic nutrients 
but where mineral nutrients are plentiful. Wetlands that receive abundant water at all times of the year 
are very different from those that receive water only in the early spring and that dry down slowly over 
the summer. Linkages built on a variety of hydrological and hydrogeological conditions are more 
likely to help to foster preservation of the complete diversity of plants and animals on the landscape. 

6.4. Landscape Permeability: the “Working” Landscape 

Landscape permeability describes the degree of function of the landscape between identified 
features to permit movement of animals and plants. Because farmland has to some extent fostered the 
persistence of species in small and large pockets of habitat in between farm fields, it has been called a 
“working” landscape. As discussed by MNR’s Natural Heritage Reference Manual or NHRM (Section 
3.4.5), “farmland in a rural area may function to some extent as a linkage between natural features, or 
at least it may not impede the movement of many species” (MNR 2010). The NHRM notes that it is a 
common municipal practice to use an overlay approach in the official plan to identify natural heritage 
systems, features and areas within prime agricultural areas, provided that the full range of permitted 
uses, as provided in policies 2.3.3.1 and 2.3.3.2 of the PPS, would be permitted in the prime 
agricultural areas. The identification of linkages in agricultural areas would indicate an intention for 
both interests to be achieved in the working landscape for example though good farm practices and 
stewardship. Table 12-1 of the NHRM recommends an official plan approach to the function of 
working landscapes in linkage. It states that “Policies and depictions on land use schedules should 
respect working landscapes in rural and prime agricultural areas that are providing linkage functions 
between and among natural heritage features and areas, surface water features and groundwater 
features (e.g., a transparent shading on the schedule may better convey intangible characteristics of 
such linkages – see section 3.4.5). Official plan identification can include overlays or other approaches 
as appropriate (see section 3.4.5).  
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The working landscape approach assumes that farmland, especially if intensively managed, may not 
be as permeable as more natural landscapes with cover and forage available for a diversity of wildlife 
species, but it is permeable enough to allow the animals and plants found in features encompassed 
by farmland to persist as they have for decades. Some types of farmland (for example pastures or 
hayfields) are more permeable than others (for example intensively managed croplands). 
Intensification of farming can change the degree of permeability, as will be described in the following 
sections. 

6.4.1. Effectiveness of the Working Landscape 

The effectiveness of the working landscape will vary according to the species that need to move from 
one habitat to another, and the nature of the agricultural landscape they must move through. Some 
types of farmland (for example pastures or hayfields) are more permeable than others (for example 
intensively managed croplands). If the intervening landscape (called the “matrix”) is composed of a 
largely rural landscape with patches of successional areas (meadow, thicket, pasture, small or scrubby 
woodlands and hedgerows), animals and plants can likely move between features, unless they are 
highly sensitive to barriers created by unsuitable habitat. For example, West Virginia White butterfly 
(Pieris virginiensis) can move widely within its high-quality forest habitat, but is very reluctant to cross 
ecological barriers such as open grasslands or even more narrow utility corridor rights-of-way 
(Cappuccino and Kareiva 1985), while an Eastern Gartersnake (Thamnophis sirtalis sirtalis) can move 
widely through a variety of wetland, forest and successional habitats. In addition, some woodland 
species that are otherwise reluctant to cross farmland may be able to move through farmland at 
certain times of the year. For example, ploughed fields may have a moisture content in the spring that 
allows sensitive species such as Wood Frogs to move across the matrix to vernal pools in ploughed 
fields (personal experience). Later in the year, when a crop is on the fields, the matrix may provide 
some cover and maintain humidity, though the availability of food likely remains low because of low 
flora biodiversity within cropland, as well as pest management in agricultural fields. 

Recent research has continued to indicate that farmland is permeable, but that the permeability of 
farmland involves a complex interaction of each species’ tolerance for barriers with the presence of 
features that encourage movement of specific organisms, depending on their ability to move, their 
need to move,and their habitat preferences. For example, a study of Eastern Chipmunks (Tamias 
striatus) showed that this species was capable of moving through forest, non-treed corridors, and 
grasslands, despite being considered a forest species, and in fact chipmunks were more likely to cross 
grasslands than they were to move along treed hedgerows (Anderson et al. 2015). It was suggested 
that their reluctance to move through hedgerows may have been because the hedgerows were 
included in other chipmunks’ territories (and chipmunks are aggressive to conspecifics), or because 
predators are attracted to treed corridors. As another example, Marsh Rice Rats (Oryzomys palustris, a 
species of the midwestern United States associated with open wetland habitats), move through crop 
fields during the growing season at a higher rate than through forest or grassland cover types 
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(Cooney et al. 2015). However, Spotted Salamanders (Ambystoma maculata) have a high forest 
preference and will not cross grasslands (Rittenhouse and Semlitsch 2006), and potentially would not 
cross other non-forested agricultural lands like soy or corn. A telemetry study of Leopard Frogs 
(Lithobates pipiens) indicated that this species was much less likely to be found in cropland (with a 
cover of soy and corn) than in wetlands or grasslands, and particularly avoided agriculture, forest and 
developed habitats (Swanson et al. 2018). 

It has been suggested that in landscapes fragmented by agriculture, species may evolve enhanced 
ability to disperse (Cheptou et al. 2016). Greater dispersal ability would enable individuals to cross the 
agricultural matrix, enhancing access to a larger area of habitat. There is little empirical evidence to 
support evolution of greater dispersal ability but there is evidence that specialist species and those 
with poor dispersal are most negatively affected by fragmentation (Cheptou et al. 2016). However, it is 
also possible for species in fragmented landscapes to evolve reduced dispersal ability, as there is 
rigorous selection against individuals who end up dispersing to inimical habitats (Cheptou et al. 
2016). 

6.4.2. Effect of Intensification 

Agricultural intensification can exacerbate the impacts of fragmentation on habitats encompassed by 
farmland. Many factors contribute to reduced fitness of amphibians in farmland, including increased 
risk of predation and potential accumulation of pesticides and herbicides (Swanson et al. 2018). 
Farmland may help to degrade adjacent habitat areas through drift of pesticides and fertilizers, 
exacerbation of physical edge effects and incremental clearing and filling of feature edge habitats 
(Tavares et al. 2019). Intensification of agriculture can reduce the permeability of farmland, and 
increase the impacts on habitat it encompasses. Multiple, interacting spillover effects have been 
observed in fragments encompassed by intensively managed farmland. Tavares et al. (2019) note that 
one of the main impacts of agriculture intensification is the accumulation of nutrients in the remnants 
of natural habitats, especially when the remnants are very small. This results in alteration of soil 
properties, mainly compaction, pH increase, reduced carbon/nitrogen ratio, nitrogen saturation, and 
an increase of phosphorus, in addition to contamination by heavy metals. These factors, in turn, can 
lead to the increase in highly competitive species, generally non-natives. Pollinators and other insects 
important to natural habitats may become scarcer, and visit the fragments within intensive farmland 
less frequently, as a result of agriculturally subsidized insect predators, especially if those insect 
predators increasingly shift to natural habitats when the crop is harvested or begins to die back (Rand 
et al. 2006). Herbivorous insects may become concentrated at the edges of natural habitats if they are 
reluctant to cross agricultural fields (Tuck et al. 2014, Rand et al. 2006). Tavares et al. (2019) suggest 
that reducing the use of inorganic inputs such as mineral fertilizers and agrochemicals facilitates the 
use and permanence of species in agricultural matrices. Among evaluated agricultural intensification 
components, the use of agrochemicals (insecticides and fungicides) produced the most negative 
effect on biodiversity (Tavares et al. 2019). Organic farming, especially low-till practices, can 
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effectively increase biodiversity by 30% (Tuck et al. 2014). Farming practices that leave some areas of 
the matrix semi-natural, such as orchards, non-intensive pastures, small watercourses with riparian 
areas, hedgerows and plantations, are important for maintaining connectivity in farmland (Tavares et 
al. 2019). 

Suggestions on how the effectiveness of the working landscape can be improved are found in the 
section on stewardship (Section 13). 

6.4.3. Effect of Change in Land Use 

The consideration of linkage becomes considerably more important when the working landscape is 
converted to a different land use. Some landscapes are extremely impermeable even in comparison 
with intensively-farmed agricultural areas. Urban landscapes, in particular, provide little cover and 
forage. Impermeable surfaces reflect high levels of heat and are low in humidity, so that animals that 
need to maintain moisture are unlikely to be able to cross many urban areas. Little cover is available to 
allow prey species to hide. Roads are relatively impermeable, with increase in permeability related to 
the size of the road and the traffic volume. Roads particularly affect permeability of the matrix to small 
and medium-sized animals, because they combine low humidity, high temperatures, and a high 
probability of road kill of animals that move slowly. Roads are particularly hazardous to amphibians 
and reptiles because amphibians and reptiles often move very slowly, and are attracted to bask on 
roads. Turtles often dig nests along roadsides. 

Working landscapes provide connections between features, so in a features-based approach such as 
the one recommended for the County of Lennox and Addington, the intervening landscape between 
features is assumed to provide connection unless there is a proposed change in land-use. Connecting 
features such as watercourses are identified. In the identification of core areas working landscapes 
can support broader NHS objectives by supporting the maintenance of a relatively permeable matrix. 
Often portions of these lands are also captured in linkages. Changes in land cover, which can affect 
permeability of the land surrounding a feature, are important to track/regulate in addition to changes 
in land use, since drastic changes in land cover can occur without any approvals (unless there are site 
alteration or vegetation/tree removal bylaws in place). 

7. Natural Feature Gap Analysis 

Information on natural features is not complete within the County of Lennox and Addington. For 
example, while woodlands and wetlands have been mapped from aerial imagery, there is little detail 
available on the types of woodland and wetland cover present. Woodland cover therefore includes 
plantations and possibly parts of swamps that do not meet the definition of a woodland, as wetland 
mapping based on aerial photography interpretation is less accurate than field surveys. Some 
vegetation communities that are important for supporting additional biodiversity, such as meadows 
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and thickets, are not mapped. Table 1 provides an analysis of gaps in information available for natural 
heritage feature mapping. 

Table 1. Gap analysis of available information in the County of Lennox and Addington 
Information Type Availability of mapping 
Woodland cover Available from LIO; sub-categories of woodland not available 

(unless they are wetlands); woodland cover information is also 
available from previous NHS documents such as the Greater 
Napanee NHS Report 

Wetland cover Available from LIO; wetland categories can be separated into 
open wetlands (marsh, bog, fen) and wooded wetlands (swamp) 
but no further separation possible; non-evaluated wetland 
mapping in LIO is unreliable. 

Water bodies and 
Watercourses 

Available from LIO. Does not distinguish or identify most 
headwater drainage features. Mapping information for 
waterbodies and watercourses is also available from the Ontario 
Flow Assessment Tool (OFAT) 

Successional (Meadow and 
Thicket) Vegetation Cover 

Not available unless overlap with alvar 

Cultural woodland cover 
(woodlands with between 35% 
and 60% cover) 

Some may be classified as woodland, more open areas may not 
be included in LIO 

Habitat for threatened and 
endangered species 

Not available except in limited parts of the study area (where EISs 
have identified habitat) 

Significant Wildlife Habitat Generally not available though some aspects of candidate SWH 
can be mapped (see Section 8.10); MNRF has mapped deer yards 
and winter deer congregation areas (see Section 8.10.2); NCC has 
coarsely mapped potential Alvar (see Section 8.10.3). Some have 
been captured in ANSIs but there may be additional areas that 
have not been discovered or mapped. 

8. Proposed Components of the County of Lennox and Addington Natural 
Heritage System Strategy 

A natural heritage system is an ecologically based delineation of nature and natural function, it is a 
system of connected green and natural areas that provide ecological functions over a long period of 
time and enable movement of species. Natural heritage systems incorporate natural features across 
the landscape such as wetlands, woodlands, watercourses and waterbodies, and the potential 
linkages and corridor areas between them to enhance conservation of natural heritage; this is done to 
preserve long-term ecological function and biodiversity (MNR, 2010). Planning and protecting the 
natural heritage features and areas for the long term is a fundamental natural heritage policy of the 
Provincial Policy Plan (PPS 2020). The biodiversity and connectivity of natural features in an area, and 
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the long-term ecological functions should be maintained, restored, and where possible improved, 
recognizing linkages between and among natural features and areas (PPS 2020).  

The following sections summarize required and potential components of an NHS for ecoregion 6E in 
the County. This includes a brief review of their presence, relevance and/or existing conditions within 
the County, and a recommendation for each component for each feature / area to provide guidance 
to the identification of the NHS and for mapping of the NHS as a schedule to the Official Plan. 

Not all features and areas of the NHS are necessarily mapped at this time. All features and areas which 
meet the criteria recommended through the following sections (mapped or unmapped and identified 
through later study) are considered part of the NHS and are to be addressed in accordance with 
applicable policies of the PPS and OP, as appropriate.  

8.1. Wetlands 

Wetlands are 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. They are habitats that form the interface between 
aquatic and terrestrial systems. Their ecological, economic and social benefits are substantial 
including reducing flood peaks, controlling groundwater recharge, improvements to water quality 
and providing habitats of biodiversity and productivity (MNR 2010). The presence and abundance of 
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 
(PPS 2020). 

The County has a total of 22,778 hectares of wetland with 7,437 hectares of wetland being evaluated 
as provincially significant wetlands. Wetlands make up a total of 18.2 % of the total land cover of the 
6E ecoregion of the County. Wetland mapping is shown in Figure 7. 

8.1.1. Provincially Significant Wetlands 

Provincially significant wetlands are areas identified as provincially significant by the Ontario Ministry 
of Natural Resources using evaluation procedures established by the Province. When ‘provincially 
significant wetlands’ are identified they are mapped and scored using a scientific point-based ranking 
known as the Ontario Wetland Evaluation System (OWES). The County has a total of 7,437 hectares of 
provincially significant wetlands making up 6% of the total land cover of the 6E ecoregion.  

Significant Coastal Wetlands are considered significant in Ecoregion 6E. They are found along the 
Lake Ontario and Bay of Quinte shoreline. They are mapped in LIO with the same significance as other 
Provincially Significant Wetlands. Coastal wetlands are considered particularly important for the 
following reasons (NHRM, MNR 2010): 
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• Coastal wetlands are the focus of binational conservation efforts through the Great Lakes 
Water Quality Agreement, which commits the United States and Canada to the restoration and 
maintenance of the chemical, physical and biological integrity of the Great Lakes basin 
ecosystem, of which coastal wetlands are an integral part.  

• Coastal wetlands are the focus of the Great Lakes Wetlands Conservation Action Plan, a joint 
federal-provincial initiative.  

• Coastal wetlands are recognized as unique and important areas because they provide, at a 
continental scale, habitat for many different species of migratory waterfowl.  

• Coastal wetlands support numerous globally rare species and vegetation communities, and 
many of Ontario’s Great Lakes fish species spawn in coastal wetlands.  

• Many coastal wetlands have been designated as Important Bird Areas and recognized 
internationally for providing essential breeding or staging habitat for a significant proportion 
of certain bird species.  

• Some coastal wetlands are recognized globally as Ramsar sites and/or United Nations 
Educational, Scientific and Cultural Organization (UNESCO) biological reserves. 

Significant coastal wetlands are included by LIO in mapping of Provincially Significant Wetlands, and 
are shown in Figure 7, but are located along the coastlines within Lennox and Addington.



Project Number
18-1042

0 20
Km

Legend
Study Area: Ecoregion 6E

Lennox and Addington Boundary

Provincially Significant Wetlands
Other Wetlands

Date: 
2022-08-12

Map Produced by North South Environmental (NSE) Inc. 
This map is proprietary and confidential and must not be duplicated or

 distributed by any means without permission of NSE.
 Data Provided by: North South Environmental Inc. Imagery: ESRI

Figure 7 | Lennox and Addington : 
Provincially Significant Wetlands and Wetlands

Project Number
19-1108 ¯

L A K E
 O N T A R I O



 

NHS for the County of Lennox and Addington  •  August 2022 43 

Recommended Approach to Mapping 

All Provincially Significant Wetlands will be mapped as primary features in the NHS. These wetlands 
are a priority as they score the highest function of wetlands within the province and the County, and 
their protection is mandated by the Provincial Policy Statement and the County of Lennox and 
Addington Official Plan Section D.1.10 (a). 

8.1.2. Other Wetlands 

These are wetlands that have either not been evaluated or if they are evaluated, they are not 
considered provincially significant. Often, evaluated wetlands are considered regionally or locally 
significant. Other wetlands are mapped in Figure 7. Wetland mapping in LIO is unreliable (Cataraqui 
Conservation pers. comm. 2022), but has been used here as there are no other sources that provide 
comprehensive mapping of wooded wetlands (swamps) in addition to open wetlands. The use of 
older Ontario Base Map (OBM) mapping by MNRF was explored, but it was found that the OMB layer 
captured only open wetlands. Wooded wetlands (swamps) were not mapped as part of the OBM 
layer. 

Small wetlands can contribute disproportionately to biodiversity within the landscape. Many wetlands 
have not been evaluated by NDMNRF. For a wetland that is unevaluated but has characteristics or 
components of a typical significant wetland, and where site-specific studies have verified that it is a 
wetland, planning authorities should ensure that a wetland evaluation consistent with the NDMNRF 
OWES methods is undertaken (either through an EIS, a stand-alone evaluation, or NDMNRF already 
identifying it as a wetland through ground-truthing) before any planning or development is approved 
(MNR, 2010). Where an evaluation is not feasible or not completed, the wetland should be protected, 
similar to wetlands that are provincially significant. For those other wetlands that do not fall under the 
significance category planning authorities may choose to apply policy protection for these wetlands to 
ensure they are not viewed imprudently as potential development areas.   

Recommended Approach to Mapping 

All “other” wetlands (wetlands that are not evaluated, or wetlands that have been evaluated and but 
have not met the criteria for provincial significance) are included in NHS mapping as primary features 
without regard for a size threshold. The rationale for this is that wetlands support biodiversity 
disproportionate to their size and are a critical part of integrating protection of the diversity of 
hydrological and hydrogeological processes in the landscape. Small and large wetlands are important 
for providing hydrological and hydrogeological support of other features and support of biodiversity 
as a whole. This approach is supported by the County’s Official Plan Section D.1.10. (h): which 
includes in an NHS non-Provincially significant wetlands and other coastal wetlands. 
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Since the mapping of “other” wetlands is not reliable, it is recommended that site-specific studies be 
conducted to confirm and refine cover of “other” wetlands where needed. 

8.2. Permanent and Intermittent Watercourses 

Permanent streams are watercourses that contain water during all times of the year. Intermittent 
streams are stream-related watercourses that contain water or are dry at times of the year that are 
more or less predictable, generally flowing during wet seasons of the year but not the entire year, and 
where the water table is above the stream bottom during parts of the year (Greenbelt Plan 2017). 

Recommended Approach to Mapping 

All permanent watercourses that have fish habitat (shown in Figure 8) are mapped as primary features 
in the NHS mapping while all intermittent and permanent watercourses that have not been identified 
as fish habitat are identified as supporting features. The rationale for this is that similar to wetlands, 
watercourses are a critical part of protecting the full range of hydrological and hydrogeological 
processes in the landscape. This approach is supported by the County of Lennox and Addington’s 
Official Plan, Section D.1.10. (i): that includes in a NHS watercourses and other areas that support 
hydrologic functions; and Section (g), that includes fish habitat. 
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8.3. Headwater Drainage Features 

Headwater Drainage Features are those watercourses that are typically smaller, and cannot be 
mapped as part of the NHS. However, they may contribute to maintenance of downstream functions 
of watercourses. Headwater Drainage Features evaluated as worthy of “Protection” or “Conservation” 
(generally according to criteria developed by a Conservation Authority) should be identified as part of 
the NHS since they are to exist in a natural (or reconstructed state for conservation ones) on the 
landscape. Other types are addressed through the site-specific studies in terms of water quantity and 
quality. 

Recommended Approach to Mapping 

While Cataraqui Conservation does not have headwater drainage features mapped, they have 
created policy in their Environmental Planning Policies to address these features, where suspected, on 
an interim basis. This document is available on their website: https://www.crca.ca/wp-
content/uploads/PDFs/Planning-Policy/2021-CataraquiConservation-EPP-Policy.pdf. The approach is 
based on Guidelines for Implementing Ontario Regulation 148/06. HDFs should be evaluated 
according to these existing studies and site-specific studies if landuse change is proposed. Those 
classified as Protection or Conservation in areas where landscape change is proposed should be 
added to the NHS as supporting features. As supporting features, their ability to contribute to linkage 
between primary natural heritage features. Where they are located such that they are likely to provide 
this linkage where the landuse change is proposed, they should be protected.  

8.4. Inland Lakes 

Inland lakes are considered any inland body of standing water, usually fresh water, larger than a pool 
or pond or a body of water filling a depression in the earth’s surface. They are shown on Figure 8. 
Lakes are defined by the Ontario Wetland Evaluation System manual (MNR 2014) as bodies of water 
more than 2 m deep.  

Recommended Approach to Mapping 

All inland lakes are included as primary features in NHS mapping. They should be considered part of 
the NHS in accordance with the PPS and criteria, as set out in the NHRM, should be used to identify 
them on the landscape through studies (e.g., subwatershed studies, secondary plans, EIS’s, etc.). As 
with watercourses, protection of inland lakes is a critical part of protecting the full range of 
hydrological and hydrogeological processes in the landscape. This approach is supported by the 
County of Lennox and Addington Official Plan, Section D.1.10. (i): that includes in an NHS 
watercourses and other areas that support hydrologic functions; and Section (g), that includes fish 
habitat.  

https://www.crca.ca/wp-content/uploads/PDFs/Planning-Policy/2021-CataraquiConservation-EPP-Policy.pdf
https://www.crca.ca/wp-content/uploads/PDFs/Planning-Policy/2021-CataraquiConservation-EPP-Policy.pdf
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8.5. Significant Valleylands 

Significant valleylands have not been mapped within the County of Lennox and Addington. They are 
most likely to follow watercourses, but must be evaluated at the site-specific level. 

Recommended Approach to Mapping 

Policy D.1.10 f) in the County of Lennox and Addington Official Plan recommends inclusion of 
Significant valleylands and other valleylands in an NHS. Significant Valleylands should be evaluated in 
areas where land use change is proposed, according to criteria provided in the NHRM. If additional 
areas are noted to qualify, they should be considered part of the NHS. However, given that all 
watercourses considered fish habitat are mapped as part of the NHS, that all woodlands within 30 m 
of any watercourse are also mapped as part of the NHS and that extensive linkage mapping is 
proposed, it is likely that all significant valleylands have been captured as part of the NHS. 

8.6. Woodlands 

Woodlands are identified within natural heritage planning in southern Ontario according to criteria 
recommended by the Natural Heritage Reference Manual or other criteria that accomplish a similar 
goal for woodland protection. Woodlands are defined as treed areas that provide environmental and 
economic benefits to both the private landowner and the general public, with multiple functions such 
as erosion prevention, hydrological and nutrient cycling, provision of clean air and the long-term 
storage of carbon, provision of wildlife habitat, outdoor recreational opportunities, and the 
sustainable harvest of a wide range of woodland products. Woodlands include treed areas, woodlots 
or forested areas and vary in their level of significance at the local, regional, and provincial levels. 
Woodlands may be delineated according to the Forestry Act definition or the Province’s Ecological 
Land Classification system definition for “forest” (PPS 2020). For the purposes of this definition, forests 
include terrestrial vegetation communities as defined in accordance with the Province’s Ecological 
Land Classification system, where the tree cover is greater than 60%. Woodlands are mapped in 
Figure 9. 

The proportion of woodland cover in the landscape is used to determine thresholds for significance. 
The NHRM recommends separate woodland cover calculations for different geographic areas of the 
landscape if there are parts of the landscape with a much greater woodland cover than other parts. 
From the woodland layer curated by the Ontario Ministry of Natural Resources that was further refined 
using orthoimagery, there is a total of 42,132 hectares of woodland within the County’s Ecoregion 6E. 
For the County of Lennox and Addington Mainland, there is a total of 40,996 hectares of woodland, 
making up 35% of total land cover for the mainland. Amherst Island has a much smaller percentage of 
the landscape occupied by woodland, with woodland making up 17% of the total land cover. In other 
jurisdictions, it has been the practice to consider a different threshold for significant woodland in 
separate geographic areas with different woodland cover (as recommended by the NHRM), so the 
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significance threshold for Amherst Island was assessed separately from the threshold for the other 
parts of the County. 
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8.6.1.  Significant Woodlands 

Significant Woodlands (shown in Figure 9) are woodlands that are ecologically important in terms of 
features such as species composition, age of trees and stand history; functionally important due to its 
contribution to the broader landscape because of its location, size or due to the amount of forest 
cover in the planning area; or economically important due to site quality, species composition, or past 
management history. These are to be identified using criteria established by the Ontario Ministry of 
Natural Resources and Forestry (PPS 2020). The criteria change according to the relative total land 
cover of existing woodlands within the jurisdiction of the NHS, or within sub-units of a planning area to 
reflect specific conditions or considerations therein.   

The criteria for the identification of Significant Woodlands varies across southern Ontario. Some 
municipalities have adopted a single set of criteria that apply across their jurisdiction while others 
have developed tiered criteria to reflect varying woodland cover within the municipality or different 
land uses, such as urban vs. rural. Other municipalities also differentiate significant woodlands based 
on geography, such as in Halton and Niagara Region where size criteria are different below and above 
the Niagara Escarpment. The LC-KFLA defined separate criteria for Ecoregion 5E, where woodland 
cover is high, and Ecoregion 6E (which includes the study area), where woodland cover is lower. In 
addition, Provincial planning areas, such as the Oak Ridges Moraine Conservation Plan area, have 
their own set of criteria for identifying significant woodlands that must be applied within that 
Provincial planning area. 

The County of Lennox and Addington Official Plan does not provide criteria for the identification of 
significant woodlands. Technical guidance for the identification of significant woodlands is offered in 
the Natural Heritage Reference Manual (OMNR 2010) defining woodland size criteria, ecological 
functions criteria (i.e., woodland interior, proximity to other woodlands or other habitats, linkages, 
water protection, woodland diversity), uncommon characteristics criteria, and economic and social 
functional values criteria.  

The Natural Heritage Reference Manual criteria for identifying significant woodlands considers the 
following: 

• Size refers to the areal (spatial) extent of the woodland (irrespective of ownership). 
• Woodland areas are considered to be generally continuous even if intersected by 

narrow gaps 20 m or less in width between crown edges.  
• Size value is related to the scarcity of woodland in the landscape derived on a 

municipal basis with consideration of differences in woodland coverage among 
physical sub-units (e.g., watersheds, biophysical regions). In the case of the County 
of Lennox and Addington, Amherst Island was considered separately. 

• Size criteria should also account for differences in landscape-level physiography 
(e.g., moraines, clay plains) and community vegetation types. 
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Further to these criteria, minimum sizes have been recommended in the Natural Heritage Reference 
Manual based on woodland cover in the municipality. Where woodlands cover: 

• is less than about 5% of the land cover, woodlands 2 ha in size or larger should be 
considered significant;  

• is about 5–15% of the land cover, woodlands 4 ha in size or larger should be 
considered significant; 

• is about 15–30% of the land cover, woodlands 20 ha in size or larger should be 
considered significant; 

• is about 30–60% of the land cover, woodlands 50 ha in size or larger should be 
considered significant; and, 

• occupies more than about 60% of the land, a minimum size is not suggested, and 
other factors should be considered 

Note: 

• The size threshold should be reduced in the absence of information for the other three 
criteria. 

• As a consideration in addressing the potential loss of biodiversity, the largest woodland in 
the planning area (or sub-unit) should be identified as significant. 

• A minimum patch width is applied to exclude relatively narrow linear treed areas such as 
hedgerows 

When combining the available mapping for woodlands, the County of Lennox and Addington 
Mainland has 40,996 ha of woodlands, making up 35% of total cover. Amherst Island contains 1,136 
ha of woodlands, making up 17% of total cover. The criteria for identifying significant woodlands on 
the mainland in the County should take into consideration guidance from the NHRM, which is based 
on percent cover of woodlands.  

The size threshold for significance recommended in the NHRM within a landscape with 35% woodland 
cover (on the mainland) would fall within the 30-60% woodland cover category. However, this would 
result in only woodlands 50 ha and above being considered significant. Applying this size criteria 
would capture only 4% of woodland patches as significant (74% of woodland area). This is due to the 
presence of several large woodland units skewing the overall woodland cover to the application of a 
larger size threshold and could lead to a reduction in woodland cover from 35% to 26%. To reflect the 
woodlands more accurately on the landscape, it is recommended to identify all woodlands greater 
than 20 ha in size as significant. Using this as a primary size criteria would result in the identification of 
9% of woodland patches (86% of woodland area) as significant, and would support the long-term 
protection of woodland cover at 30%. This will increase biodiversity and a range of woodlands across 
the landscape.  
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Amherst Island contains 17% woodland cover so it also falls into the 15-30% cover category. Applying 
the associated 20ha size criteria will result in 5.5% of woodland patches as being significant (72% of 
woodland area). In consideration of the distribution and size of woodlands present on the Island, this 
size criterion is considered appropriate.  

Even protection of 30% of forest cover is considered a ‘high risk’ position in terms of biodiversity 
maintenance (Environment Canada 2013). In addition to the size criteria discussed above, 
consideration should be given to additional criteria recommended in the NHRM. For the purposes of 
identifying significant woodlands at the County scale, it is recommended that consideration be given 
to interior habitat and proximity to other features. As discussed through earlier sections, interior 
habitat has the potential to support a greater range of species, including those less tolerant to human 
activity or requiring larger tracts of land or habitat diversity to complete their life cycle. Woodlands 
with interior habitat should be prioritized for protection. Proximity considers the potential ecological 
and hydrological interactions between woodlands and other feature types such as localized 
groundwater inputs (e.g., local infiltration), thermal supports (e.g., to watercourses), providing diverse 
habitat connectivity (e.g., between wetlands and woodlands). These interactions are critical to the 
long-term form and function of natural heritage on the landscape and should be prioritized for 
protection on the landscape. 

Recommended Approach to Mapping: County of Lennox and Addington Mainland 

Woodlands are considered significant and mapped as primary features in the NHS if they meet the 
following criteria: 

• Are 20 ha in size or larger, or 
• Meet the following criteria: 

o Have a minimum patch width > 40 m for features less than 1 ha and a minimum patch 
width > 20 m for features greater than 1 ha (i.e., are not hedgerows), and 

o Contain 2 ha or greater of forest interior, measured as the area >100 m from the 
woodland edge (canopy edge), or 

o Occur within 30 m of a mapped permanent or intermittent stream or waterbody. 

Applying the above criteria, the mainland County of Lennox and Addington has a total of 37,888 ha of 
significant woodlands (92% of woodland area protected), shown in Figure 9. This complies with the 
Official Plan Section D.1.10 (e), which includes in an NHS significant woodlands and other woodlands. 

Recommended Approach to Mapping: Amherst Island 

Woodlands are considered significant and mapped as primary features in the NHS for Amherst Island 
if they meet the following criteria: 

• Are 20 ha in size or larger, or 
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• Meet the following criteria: 
o Have a minimum patch width > 40 m for features less than 1 ha and a minimum patch 

width > 20 m for features greater than 1 ha (i.e., are not hedgerows), and 
o Contain 2 ha or greater of forest interior, measured as the area >100 m from the 

woodland edge (canopy edge), or 
o Occur within 30 m of a mapped permanent or intermittent stream or waterbody. 

Applying the above criteria Amherst Island has a total of 988 ha of significant woodlands of the 1,136 
ha of woodland on the island (i.e. 87% of woodland area protected).  

8.6.2. Other Woodlands 

Other woodlands (shown in Figure 9) are woodlands determined to be 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. Other woodlands include all treed 
vegetation communities where the percent tree cover is >25%, in accordance with the 2nd 
Approximation of Ecological Land Classification for Southern Ontario (2008). Other woodlands would 
not include woodlands meeting the criteria as Significant Woodlands. 

Recommended Approach to Mapping 

Woodlands not evaluated as significant are mapped as supporting features in the NHS, unless they 
were evaluated as candidate significant wildlife habitat (see Section 8.10) or met another criterion for 
inclusion as a primary feature. However, if woodlands evaluated through an EIS are shown to have one 
or more of the criteria for significance described in the NHRM they should be considered for addition 
to the NHS as primary features. These criteria cannot be mapped by GIS techniques, and would only 
be evident through a site-specific investigation. For example, additional criteria that could be 
considered for identifying additional significant woodland areas could include (from page 70 of the 
NHRM.): 

Woodlands should be considered significant if they have additional Diversity criteria, such as: 

• a naturally occurring composition of native forest species that have declined significantly south 
and east of the Canadian Shield and meet minimum area thresholds (5 ha, with an optimum 
configuration that avoids edge habitat; i.e. a minimum of 0.5 ha of interior habitat). 

• a high native diversity through a combination of composition and terrain (e.g., a woodland 
extending from hilltop to valley bottom or to opposite slopes) and meet minimum area 
thresholds ((5 ha, with an optimum configuration that avoids edge habitat; i.e, a minimum of 
0.5 ha of interior habitat). 

Woodlands could be considered significant if they have additional Uncommon Characteristics criteria 
such as: 
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• a unique species composition or the site is represented by less than 5% overall in woodland 
area and meets minimum area thresholds (e.g., 0.5 ha, depending on circumstance); 

• a vegetation community with a provincial ranking of S1, S2 or S3 (as ranked by the Natural 
Heritage Information Centre (NHIC) and meet minimum area thresholds (e.g., 0.5 ha, 
depending on circumstance); 

• habitat (e.g., with 10 individual stems or 100 m2 of leaf coverage) of a rare, uncommon or 
restricted woodland plant species and meet minimum area thresholds (e.g., 0.5 ha, depending 
on circumstance): 

– vascular plant species for which the NHIC’s Southern Ontario Coefficient of 
Conservatism is 8, 9 or 10 

– tree species of restricted distribution such as sassafras or rock elm 
– species existing in only a limited number of sites within the planning area 

• characteristics of older woodlands or woodlands with larger tree size structure in native 
species and meet minimum area thresholds (e.g., 1–10 ha, depending on circumstance): 

– older woodlands could be defined as having 10 or more trees/ha greater than 100 
years old 

– larger tree size structure could be defined as 10 or more trees/ha at least 50 cm in 
diameter, or a basal area of 8 or more m2/ha in trees that are at least 40 cm in diameter 

Social attributes can also be considered as criteria for significance as follows (these would also not be 
mapped except through site-specific investigations), as follows: 

Woodlands should be considered significant if they have: 

• high productivity in terms of economically valuable products together with continuous native 
natural attributes and meet minimum area thresholds (e.g., 2–10 ha, depending on 
circumstance); 

• a high value in special services, such as air-quality improvement or recreation at a sustainable 
level that is compatible with long-term retention and meet minimum area thresholds (e.g., 0.2–
10 ha, depending on circumstance); and, 

• important identified appreciation, education, cultural or historical value and meet minimum 
area thresholds (e.g., 0.2–10 ha, depending on circumstance). 

All woodlands which are ‘above’ this screening threshold should be mapped as ‘other woodlands’ to 
support screening and consideration through site-specific planning where these criteria can be 
assessed. 

The Central Cataraqui Region Natural Heritage System maps “contributary woodlands”. They define 
these as follows: “There are woodlands on the landscape that are not considered to be significant 
based on the criteria of this study (particularly in urban areas); however, they may contribute to the 
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health and diversity of the overall natural heritage system as linkages and corridors, or they may have 
cultural values. Although these “contributory” woodlands may not be provided the same level of 
regard as the “significant” woodlands in planning documents they are important and should be 
maintained where appropriate.” It is likely that most contributary woodlands have been captured in 
linkage mapping (see Section 8.9). Additional contributory factors should be evaluated in site specific 
studies, as listed above. 

8.7. Areas of Natural and Scientific Interest (ANSI) 

8.7.1. Life Science ANSI 

As discussed in Section 6.2.1, Life Science ANSIs (shown in Figure 10) are identified as being high 
quality example(s) of ecological form and function in each Ecodistrict in the province (provincially 
significant) and the Region (regionally significant) and are generally defined by natural heritage 
features (e.g., a woodland, valley top of bank, etc.) and generally exclude anthropogenic land uses 
(e.g., residential areas / properties).  Life Science ANSIs include areas identified as provincially 
significant by the Ontario Ministry of Natural Resources and Forestry using evaluation procedures 
established by the Province, as amended from time to time (PPS. 2020). 

Proposed Approach to Mapping 

All Life Science ANSIs, including Regionally significant and candidate ANSIs, are mapped as primary 
features in the NHS, in compliance with the County of Lennox and Addington Official Plan. The 
rationale for this is that they represent the “best” habitat within the county or the province in terms of 
representation, size, condition, ecological functions and special features. Candidate ANSIs are those 
that have been evaluated and delineated by MNRF, but have not been subject to a formal review by 
the province. Unfortunately, the ANSI program has been on hold for several years (author’s personal 
experience). These areas are outlined in Figure 10. 
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8.7.2. Earth Science ANSI 

As discussed in Section 6.2.1, Earth Science ANSIs represent the best examples of geologic and 
geomorphic landforms and areas (e.g., a moraine) in each Ecodistrict in the province (provincially 
significant) and the Region (regionally significant). They may encompass a single feature or a group of 
related features (e.g., a drumlin field). As geologic / geomorphic landforms, the overlying land use 
may include a composite of natural and anthropogenic uses (e.g., woodland, agricultural, rural 
residential, etc.). Earth Science ANSIs include areas identified as provincially significant by the Ontario 
Ministry of Natural Resources and Forestry using evaluation procedures established by the Province, 
as amended from time to time (PPS 2020). 

Proposed Approach to Mapping 

All Earth Science ANSIs (Regional and Provincial) will be mapped as primary features in the NHS, in 
compliance with policies of the County of Lennox and Addington Official Plan, Section 1.10.(b). These 
areas are outlined on Figure 10. 

8.8. Protected Areas 

Protected areas include national and provincial parks and conservation areas (Figure 11). Protected 
areas usually contain a mosaic of habitats such as forests, wetlands and water bodies. While some 
portions of protected areas were selected to provide recreation opportunities such as fishing, boating 
and hiking, the features that are protected (usually including water bodies, watercourses, forests and 
wetlands) complement the goals of a Natural Heritage System. 

Proposed Approach to Mapping 

All protected areas for which mapping is available from LIO and Conservation Authorities will be 
mapped as primary features in the NHS, as recommended by the County of Lennox and Addington’s 
Official Plan, Section 1.10(k) and (l).  

The Nature Conservancy of Canada (NCC) also protects land areas in Lennox and Addington County. 
However, at the time of writing, this mapping was not available. 
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8.9. Linkages  

The importance of linkage areas is discussed in Section 6.3. Linkages are important as a means to 
connect natural features in an area to help support long-term ecological function and biodiversity of 
natural heritage systems. Potential linkage areas may or may not be associated with the presence of 
existing natural features and areas. They help provide and maintain ecological connectivity between 
natural heritage features and support a range of community and ecosystem processes. This enables 
plants and animals to move among natural heritage features, in some cases over multiple generations, 
thereby supporting the long-term sustainability of the overall NHS. Linkages can be identified at 
multiple scales to support both landscape-level movement and localized interactions. Providing 
linkage functions at multiple scales is critical to ecological function of the NHS and its connection to 
lands beyond the County. The NHRM notes that: “Opportunities for establishing linkages may be 
associated with valleylands, riparian areas, utility corridors and landforms such as escarpments, 
moraines, eskers and glacial meltwater channels.” Watercourses are the most prominent linear 
features within the County. Watercourses often form natural connections that facilitate animal and 
plant movement between habitat patches in existing farmland, and these patterns of movement are 
likely habitual, so that the linkage function would persist should the landscape use change.  

Recommended Approach to Mapping 

The implementation of Omniscape (Landau et al. 2021) in Julia 1.6.2 was used to model links in the 
landscape between primary features. Omniscape implements the connectivity algorithm developed 
by McRae et al. (2016) which models omni-directional habitat connectivity. Ecological flow is 
modelled as electrical current (i.e., a circuit-theory model) based on a spatial continuous suitability 
map. For modelling ecological flow, species are assumed to be aware of their immediate 
surroundings, but not of the entire landscape, and are modelled as moving between natural features 
based on the suitability and distance between natural features. Omniscape produces a current map 
showing the likelihood that an area between primary natural features will support “electrical current” 
(i.e., ecological flow); this current map is then used as a proxy for modelling linkages. The key 
advantage to using Omniscape over traditional circuit theory models is that there is no need to 
identify core areas (e.g., Circuitscape, which was used to the map the Growth Plan NHS, needs 
predefined core areas), which fits with the chosen modelling approach of a feature-based system. 

A spatial continuous suitability raster map was generated for Lennox & Addington that modelled all 
primary features, supporting features, agricultural fields, roadways, and built-up areas; this suitability 
map was used as the primary input in Omniscape. Ecological flow was modelled between primary 
features and preferentially routed across features with a high suitability (i.e., supporting features and 
agricultural fields) to form links between primary features; features with a lower suitability (i.e., 
roadways and built-up areas) had a much lower likelihood of having links form through them. The final 
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map produced from Omniscape underwent an additional set of quality control and editing before all 
the modelled linkages were finalized (See Appendix A for a detailed methodology).  

8.10. Shoreline Areas 

Shoreline areas are the interface between terrestrial and aquatic environments, allowing for 
interactions between them, providing: specialized habitats (e.g., natural beach, overhanging cover, 
bird stopover or nesting, etc.), natural cover, areas of shoreline erosion or accretion, nutrient and 
sediment filtration / buffering, shading, and foraging opportunities. Special features of shorelines 
(such as rare plants, rare vegetation communities and rare fauna) are dependent on the natural cycle 
of erosion and deposition that results from wind and wave action. Some shorelines, generally those 
that are less disturbed, tend to have features and functions identified as components of a natural 
heritage system in the County of Lennox and Addington’s Official Plan (Section 1.10): 

c) habitat of endangered species and threatened species; 

d) significant wildlife habitat areas and other wildlife habitat areas; 

g) fish habitat; 

i) watercourses and other areas that support hydrologic functions; 

m) linkage areas subject to Section D.1.11 of this Plan; and 

n) lands that have been restored or have the potential to be restored to a natural state. 

However, due to the popularity of shorelines for human recreation, few shorelines have remained 
undisturbed. Most shorelines are heavily impacted through compaction, altered by stabilization to 
curb blowing sand, hardened to minimize erosion or for aesthetic reasons, removal of vegetation by 
herbicides and raking, and replacement of native vegetation with non-native species. 

Recommended Approach to Mapping 

Shoreline areas are not identified in NHS mapping, as shorelines of high natural heritage quality 
cannot be mapped without site-specific evaluation. It is recommended that as shorelines are 
evaluated, those with actual or potential high natural heritage value be added to the NHS. 

Shorelines for specific evaluation should include shorelines of Amherst Island and the mainland on 
Lake Ontario. A 30 m ‘buffer’ from the water’s edge should be identified within which shoreline areas 
and associated features should be considered through site-specific planning. This would assist in 
developing potential triggers for further review. 
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8.11. Significant Wildlife Habitat 

The PPS specifically identifies wildlife habitat as: areas where plants, animals, and other organisms 
live, and find adequate amounts of food, water, shelter, and space needed to sustain their 
populations. Significant wildlife habitats of concern may include areas where species concentrate at a 
vulnerable point in their annual or life cycle; and areas which are important to migratory or non-
migratory species (MNR 2010).  

Wildlife habitat is considered significant where it is: 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. Criteria for determining significance may be 
recommended by the Province, but municipal approaches that achieve the same objective may also 
be used. Generally, Significant Wildlife Habitat (abbreviated as SWH) is assessed based on the 
vegetation, size and shape of the feature, and on the species it harbours. Other considerations 
include location in the landscape. SWH that has the appropriate characteristics of vegetation 
community, shape and size is considered “Candidate” SWH. SWH that not only has the appropriate 
shape and size but also harbours indicator species (discussed in more detail below) is considered 
“Confirmed” SWH. The following describes the assessment of SWH in more detail. 

SWH is considered a significant natural heritage feature in the PPS, and included as a Key Natural 
Heritage Feature (KNHF) or Key Feature in provincial natural heritage plans (for example the 
Greenbelt Plan, Oak Ridges Moraine Plan, Niagara Escarpment Plan) and in municipal plans. The 
County of Lennox and Addington Official Plan includes SWH as a component of a natural heritage 
system (Section 1.10.d).  

The Significant Wildlife Habitat Technical Guide (MNR 2000) was originally prepared to provide 
guidance on evaluating and delineating SWH. In 2015, an addendum was published that provided 
further guidelines for evaluating SWH based on concrete thresholds for the size and type of 
vegetation communities that characterized SWH, and identifying thresholds that represented the 
number and abundance of indicator species: the Significant Wildlife Habitat Ecoregion Criteria 
Schedules. Separate schedules were issued for Ecoregions 4E, 5E, 6E and 7E. The Ecoregion 
Schedule that applies to the County of Lennox and Addington is the Significant Wildlife Habitat 
Ecoregion Criteria Schedule for Ecoregion 6E. SWH includes the following general types of habitat 
that are important for the preservation of biodiversity (shown in more detail in Table 2): 

• Seasonal concentration areas (for example, waterfowl and landbird stopover habitat, bat and 
reptile hibernacula); 

• Rare vegetation communities or specialized habitat for wildlife (for example rare vegetation 
communities include alvar, and specialized habitat for wildlife includes turtle nesting areas and 
amphibian breeding habitat); 
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• Habitat for species of conservation concern (not including Endangered or Threatened 
species), for example habitat for marsh-obligate nesting birds and forest area-sensitive birds, 
special concern and rare wildlife species; and 

• Animal movement corridors (for example corridors between amphibian breeding habitat and 
overwintering habitat). 

Under the PPS, areas of confirmed SWH are required to be protected. Despite this, SWH is not often 
included in natural heritage system design because it is difficult to map without detailed, site-specific 
natural heritage inventories. However, some types of candidate SWH are defined by characteristics 
that can be mapped using Geographic Information System (GIS) analysis and aerial photo 
interpretation. Features that meet the criteria for vegetation type, size and shape are considered 
“candidate” significant wildlife habitat, that must be further confirmed with natural heritage 
inventories. 

Candidate SWH is not protected by the PPS. However, where possible through GIS analysis, some 
types of candidate SWH are mapped as part of the NHS in the County as supporting features, 
acknowledging that they would need further confirmation through site-specific studies. The presence 
and abundance of indicator species are what is used (in combination with habitat size characteristics) 
to define “confirmed” SWH. Confirmation of SWH generally requires detailed observational data, 
often collected through detailed, site-specific natural heritage inventories with very specific weather 
conditions at specific times of the year. The exception to this is types of SWH that are defined and 
mapped by the MNRF (deer yarding, overwintering). 

Table 1 provides criteria for Candidate SWH which is mapped in Figure 12 using current GIS 
information. Other types of candidate SWH could be mapped if vegetation classification were 
available at a broad level or with anecdotal information (those shown with “moderate” potential). 
Generally, information for those noted as “low” is not available without intensive field studies, whereas 
those noted as “high” can be mapped using GIS, as this information is currently available (and is 
shown on Figure 12). 

The County of Lennox and Addington Official Plan states in Section d) Significant wildlife habitat areas 
and other wildlife habitat areas should be included in an NHS 

Recommended Approach to Mapping 

Significant Wildlife Habitat is mapped as supporting features in the NHS where “candidate” SWH, as 
described in the following sections, can be clearly interpreted and mapped through GIS analysis. 
However, identification of features for inclusion as primary features in the NHS would include only 
confirmed SWH that was evaluated at the site-specific level. As noted above, confirming SWH in 
wetlands or woodlands is not possible without a site visit, as the confirmation is based on presence of 
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certain species in addition to specific habitat configuration, so confirmation of SWH is likely to occur 
only in areas where site-specific studies are conducted. 
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Table 2. Potential for mapping of Significant Wildlife Habitat types. Note that this table 
provides a summary of criteria for SWH; for detailed description of criteria see MNRF (2014). 

Type of SWH Summary of Criteria for Candidate 
SWH 

Potential for mapping 
candidate areas without 
Site Visit 

Seasonal Concentration Areas 
Waterfowl Stopover and 
Staging Areas (Terrestrial) 

Seasonally flooded fields Low 

Waterfowl Stopover and 
Staging Areas (Aquatic) 

Ponds, marshes, lakes bays, coastal 
inlets and watercourses 

Moderate 

Shorebird Migratory 
Stopover Area 

Shorelines of lakes, rivers and 
wetlands, including beach areas, bars 
and seasonally flooded, muddy and 
un-vegetated shoreline habitats. 

Low 

Raptor Wintering Area Raptor wintering sites (hawk/owl) need 
to be > 20 ha with a combination of 
forest and upland 

Low 

Bat Hibernacula Caves, mine shafts, underground  
foundations and Karsts. 

Moderate: possible 
anecdotal information 
available 

Bat Maternity Colonies Maternity colonies can be found in 
tree cavities, vegetation and often in 
buildings 

Low 

Turtle Wintering Areas Water has to be deep enough not to 
freeze and have soft mud substrates. 
Over-wintering sites are permanent 
water bodies, large wetlands, and 
bogs or fens with adequate Dissolved 
Oxygen 

Moderate 

Reptile Hibernaculum Sites located below frost lines in 
burrows, rock crevices and other 
natural or naturalized 
locations, such as rock piles or slopes, 
old stone fences, and abandoned 
crumbling foundations 

Low 

Colonially -Nesting Bird 
Breeding Habitat (Bank 
and Cliff) 

Any site or areas with exposed soil 
banks, undisturbed or naturally 
eroding that is not a 
licensed/permitted aggregate area. 

Moderate 

Colonially -Nesting Bird 
Breeding Habitat Breeding 
Habitat (Tree/Shrubs) 

Nests in live or dead standing trees in 
wetlands, lakes, islands, and 
peninsulas. 

Low 
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Type of SWH Summary of Criteria for Candidate 
SWH 

Potential for mapping 
candidate areas without 
Site Visit 

Colonially -Nesting Bird 
Breeding Habitat (Ground) 

Nesting colonies of gulls and terns are 
on islands or peninsulas associated 
with open water or in marshy areas 

Moderate 

Migratory Butterfly 
Stopover Areas 

A butterfly stopover area will be a 
minimum of 10 ha in size with a 
combination of field and forest habitat 
present, and will be located within 5 
km of Lake Ontario 

Moderate 

Landbird Migratory 
Stopover Areas 

Woodlots >10 ha in size and within 5 
km of Lake Ontario 

High 

Deer Yarding Areas areas deer move to in response to the 
onset of winter snow and cold. Deer 
Yards are mapped by OMNRF District 
offices. 

High (Mapped by MNRF on 
LIO) 

Deer Winter Congregation 
Areas 

Woodlots will typically be >100 ha in 
size Woodlots <100ha may be 
considered as significant based on 
MNRF studies or assessment. 

High (Mapped by MNRF on 
LIO) 

Rare Vegetation Communities  
Cliffs and Talus Slopes  Moderate (some visible in 

aerial photography) 
Sand barrens Exposed sand without extensive 

human disturbance > 0.5 ha in size  
Moderate (some visible in 
aerial photography) 

Alvar Limestone pavement areas with 
specific assemblages of plant species 

High : Areas with known 
high alvar potential have 
been mapped by the Nature 
Conservancy of Canada. 
Alvars are also mapped 
through site-specific EISs 
such that information is 
available through 
municipalities and 
conservation authorities 

Old Growth Forest Woodland areas 30 ha or greater in 
size or with at least 10 ha interior 
habitat assuming 100 m buffer at edge 
of forest; with dominant trees over 140 
years old 

Low 

Savannah Tallgrass prairie habitat with tree cover 
between 25-60% (must be dominated 
by prairie plants) 

Low 
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Type of SWH Summary of Criteria for Candidate 
SWH 

Potential for mapping 
candidate areas without 
Site Visit 

Tallgrass Prairie Grasslands (must be dominated by 
prairie plants) 

Low 

Other rare vegetation 
communities 

Specific ELC Ecosite codes (see Lee et 
al. 1998) 

Low 

Specialized Habitat for Wildlife 
Waterfowl Nesting Area 120 m from a wetland (>0.5 ha) or a 

wetland (>0.5 ha) and any small 
wetlands (0.5 ha) within 120 m or a 
cluster of 3 or more small (<0.5) 
wetlands within 120 m of each 
individual wetland where waterfowl is 
known to occur. 

Low 

Bald Eagle and Osprey 
Nesting, Foraging and 
Perching Habitat  

Nests are associated with lakes, ponds, 
rivers or wetlands along forested 
shorelines, islands, or on structures 
over water 

Low 

Woodland Raptor Nesting 
Habitat 

All natural or conifer plantation 
woodland/forest stands >30ha with 
>10ha of interior habitat 

High 

Turtle Nesting Areas close to water and away from roads 
and sites less prone to loss of eggs by 
predation from skunks, raccoons or 
other animals. 

Low 

Seeps and Springs Any forested area (with <25% 
meadow/field/pasture) within the 
headwaters of a stream or river system 

Low 

Amphibian Breeding 
Habitat (Woodlands) 

Presence of a wetland, pond or 
woodland pool (including vernal 
pools) >500m2 (about 25m diameter) 
ccvii within or adjacent (within 120m) 
to a woodland (no minimum size) 

Low 

Amphibian Breeding 
Habitat (Wetlands) 

Wetlands>500m2 (about 25m 
diameter) supporting high species 
diversity are significant 

Low 

Woodland Area-Sensitive 
Bird Breeding Habitat 

Habitats where interior forest breeding 
birds are breeding, typically large 
mature (>60 yrs old) forest stands or 
woodlots >30 ha; Interior forest 
habitat is at least 200 m from forest 
edge habitat 

High 
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Type of SWH Summary of Criteria for Candidate 
SWH 

Potential for mapping 
candidate areas without 
Site Visit 

Habitat for Species of Conservation Concern (not including Endangered or Threatened 
Species) 
Marsh Bird Breeding 
Habitat 

All wetlands are candidate as long as 
there is shallow water with emergent 
aquatic vegetation present 

Low 

Open Country Bird 
Breeding Habitat  

Large grassland areas (includes 
natural and cultural fields and 
meadows) >30 ha 

Low 

Shrub/Early Successional 
Bird Breeding Habitat 

Large field areas succeeding to shrub 
and thicket habitats>10ha in size 

Low 

Terrestrial Crayfish  Wet meadow and edges of shallow 
marshes (no minimum size) 

Low 

Special Concern and Rare 
Wildlife Species 

Habitat for species designated Special 
Concern or Provincial Rank S1 to S3 

Low 

Animal Movement Corridors 
Amphibian Movement 
Corridors 

Movement corridors or amphibians 
between breeding habitat and 
summer habitat 

Low 

Deer Movement Corridors  Low (based on 
overwintering habitat) 

Candidate SWH types mapped on Figure 12, and the steps required to confirm their function as 
SWH, are discussed in Sections 8.10.1 to 8.10.5. 

8.11.1. Landbird Migratory Stopover Areas 

Candidate landbird migratory stopover areas include all woodlands that are greater than 10 ha in size 
and are within 5 km of Lake Ontario, as these have been found to have the highest function as 
stopover habitat for songbirds migrating through this part of Ontario. However, to confirm their 
function as stopover habitat many site visits must be conducted in the migration season, in spring and 
fall, to determine the abundance and diversity of migrating landbirds within the woodlot over several 
weeks of migration. Use of the habitat by more than 200 birds per day and with more than 35 species, 
with at least 10 bird species recorded on at least 5 different survey dates, must be documented. 
Generally, migrating landbirds would not include the species that nest in the part of the province 
where the woodlot is situated; it would include only those species that migrate through the area to 
other nesting areas of Ontario and only use the woodlot as a stopover point. 
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8.11.2. Deer Yarding Areas and Deer Winter Congregation Areas 

Deer in certain areas of Ontario tend to move to congregation areas in winters with less snow cover 
and may move to “yards” in winters where snow depths are greater where they can find winter forage 
and abundant cover (usually these areas include coniferous trees). Survival over the winter depends 
on their ability to save energy by avoiding exposure to cold winds, staying relatively sedentary, while 
continuing to find forage.  

Deer are vulnerable to disturbance in these areas. Stratum I habitat includes core wintering areas, 
while Stratum II habitat includes less sensitive habitat such as staging areas (OMNR 2015). 

MNRF has mapped deer wintering habitat, as shown on Figure 12. Confirmation of deer 
congregation habitat and wintering habitat includes multiple site visits on days when snow depth 
exceeds 20 cm, over several seasons (OMNR 2015). 

8.11.3. Alvars 

Alvars are a rare vegetation community considered a type of SWH They are a special feature of the 
Napanee Plain, where some of the most significant concentrations of alvars in Ontario are found. 
Though it is not possible to map these communities using GIS and aerial photo interpretation, 
mapping of known areas of high alvar potential was available through the Nature Conservancy of 
Canada and is shown on Figure 12. 

Alvars are some of the rarest vegetation communities in Ontario, and are significant reservoirs of rare 
plant species. They are considered a type of Significant Wildlife Habitat according to the Ecoregion 
Criteria Schedules for Ecoregion 6E (OMNR 2015). Most of Ontario’s alvars are found in Ecoregion 6E, 
where they encompass about 1% of the surface area (Crins et al. 2009). ‘Alvar’ is a Scandinavian term 
used to describe unusual limestone bedrock communities with sparse vegetation characterized by 
shrubs and native herbaceous vegetation. Trees seldom grow on these sites because of limited 
substrate and drought conditions during the growing season. In some alvars, trees grow in the deeper 
and wider bedrock cracks where substrate has accumulated over time (Bouchard and Wheeler, 1997). 
In Ontario, alvars are located in the north on Manitoulin Island and the Bruce Peninsula, in the west on 
the Flamborough Plain, in the central to southeast from Orillia to Napanee, and in the east around 
Smith Falls. 

All Alvars are mapped as Candidate SWH in the NHS, using mapping provided by the Nature 
Conservancy of Canada, as they are considered a specialized habitat and rare vegetation community, 
and frequently reservoirs of rare plant and animal species.  

Confirmed alvar requires a site visit to evaluate the species of plants and determine whether they 
occur in sufficient abundance and diversity to be confirmed SWH, and to determine if non-native 
plants are dominant.  
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8.11.4. Woodland Raptor Nesting Habitat 

Candidate Woodland Raptor Nesting Habitat is mapped on Figure 12. Confirmation of this type of 
habitat requires site visits to determine if one or more of certain indicator species of raptors (hawks or 
owls) nest within the mapped area. Indicator species include: 

• Northern Goshawk 
• Cooper’s Hawk 
• Sharp-shinned Hawk 
• Red-shouldered Hawk  
• Barred Owl 
• Broad-winged Hawk 

Site visits in early spring or summer would be required to determine if these indicator species nested 
within the candidate woodland area.  

8.11.5. Area-Sensitive Bird Breeding Habitat 

Candidate area-sensitive breeding bird habitat is mapped on Figure 12, as it is determined by the 
size and configuration of woodlands, which can be mapped through GIS. This type of habitat must be 
confirmed by site visits in the early summer to determine if the species, number and diversity of 
breeding birds meets the criteria for SWH at least three or more pairs of the following indicator 
species (all of which are considered area-sensitive by MNRF, 2015) must be documented: 

• Yellow-bellied Sapsucker 
• Red-breasted Nuthatch 
• Veery  
• Blue-headed Vireo 
• Northern Parula  
• Black-throated Green Warbler 
• Blackburnian Warbler 
• Black-throated Blue Warbler 
• Ovenbird  
• Scarlet Tanager 
• Winter Wren 

8.12. Buffers/Vegetation Protection Zones 

The PPS requires demonstration of no negative impact within 120 m of most of the features described 
above. Recommended buffers / Vegetation Protection Zones (VPZs) should be developed in 
consideration of protection of features within the NHS in the County, where applicable.  
 



 

NHS for the County of Lennox and Addington  •  August 2022 72 

Buffers are applied based on a) the type of feature, b) its categorization within the NHS (NHS Feature 
vs. Supporting) and/or c) their position within the County (within or outside of settlement areas). 
Buffers should be applied to core features outside settlement areas as well as within settlement areas, 
as it is important to preserve their function. Current regulatory policies enforce a buffer around 
features regardless of where they are on the landscape. With development pressure expanding into 
more rural areas, established buffers are important to protect existing features from impact. A 
minimum 30 m buffer shall be applied to the following features when development is proposed in 
areas where landscape use is considered less permeable, such as in settlement areas, and where 
major roads are proposed: 

• Provincially Significant Wetlands; 
• Significant Coastal Wetlands; 
• Other Wetlands; 
• Significant Woodlands; 
• Mapped watercourses and water bodies; 
• Fish Habitat (aquatic habitat that is captured by watercourses, water bodies and wetlands); 
• Life Science ANSIs; 
• Earth Science ANSIs; and 
• Protected areas. 

In some cases, buffers greater than the 30 m minimum may be warranted depending on the sensitivity 
of the feature and the potential for impacts posed by the land use.  

Buffers / VPZ’s for Supporting Features listed below that occur within settlement areas should be 
determined through an appropriate study (e.g., a Subwatershed Study, EIS, or equivalent): 

• Significant Wildlife Habitat; 
• Significant Valleylands; 
• Other Woodlands; and, 
• Shoreline Features. 

There is no buffer or VPZ applied to habitat for Endangered and Threatened Species; as mapping of 
habitat for these species takes into consideration potential impacts to the habitat (a key purpose of 
buffers). 

8.13. Working Landscapes 

Generally, features within the County are situated within a working landscape, with the exception of 
aggregate and urban areas, which are shown on Figure 13. Urban and aggregate extraction land 
uses are generally the most highly impermeable to wildlife and plant movement, as discussed in 
Section 6.3. Aggregate extraction sites’ impermeability to wildlife movement may change at 
rehabilitation, when the landscape is restored. 
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As discussed in Section 6.3, agricultural areas are generally more permeable than urban areas and 
aggregate extraction sites. Their designation as agricultural areas indicates that they will likely 
continue to be part of the working landscape as long as they remain agricultural.  

Delineation / identification (either on a map or through criteria) occurs through the NHS, 
implementation occurs as the landscape changes. As the agricultural use changes to urban use or 
aggregate extraction, landscape permeability is reduced, and the implementation of corridors in the 
NHS is required to facilitate animal and plant movement through settlement areas and other 
impermeable areas. The most important County-wide linkages are shown in Figure 14A and 14B. 
NHS landscape linkages are modified in settlement areas, as discussed in Section 8.9. However,  local 
linkages may be required as identified through site-specific studies within settlement areas, and these 
should be considered part of the NHS. For example, local linkages may include those that are 
identified as SWH, such as movement corridors for amphibians between breeding and non-breeding 
habitat, and between deer winter and summer habitat. As another example, local linkages will likely 
be important for maintenance of connectivity across roads. Roads can be impermeable or permeable, 
depending on their size and on the amount of traffic. Highways designated by a three-digit number 
beginning with “4”, such as Highway 401, can, along much of their length, create an almost complete 
barrier to animal and plant movement across the landscape due to their width, wildlife exclusion 
measures to prevent animals accessing the highway for human health and safety, aversion behaviour 
by animals, etc. While efforts to introduce wildlife passage are ongoing, these opportunities are 
restricted on the landscape to limited locations, creating pinch points at best, and maintaining very 
low movement opportunities due to spacing and inability to replicate landscape permeability.  

Agricultural areas can foster the maintenance and enhancement of natural heritage. There are 
strategies that can improve that function, for example: 

• Commitment to reducing impacts on feature edges; 
• Using “no till” methods in the vicinity of natural heritage features; 
• Reducing pesticides, herbicides and fertilizers in areas surrounding significant natural heritage 

features to improve the permeability of farmland and reduce its impact on the features; 
• Implementing buffers adjacent to wetlands and watercourses, and in pastures, limiting access 

of livestock to riparian areas; and,  
• Where roads cross the NHS, opportunities must be sought to facilitate passage across the road 

if the permeability is to be maintained. 

Recommended Approach to Mapping 

Areas that are relatively impermeable, and should not be considered part of the working landscape 
unless rehabilitation occurs, are shown on Figure 13. 
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Recommended Approach to Mapping 

They are not mapped as part of the NHS unless they are underlain by primary natural features; these 
impermeable areas can be considered for enhancements and linkages if land use changes threaten to 
exacerbate the impermeability between features or parts of features. Landscape-scale linkages are 
modified within settlement areas, as discussed in Section 8.9. If pits and quarries are rehabilitated to 
natural heritage features that meet the criteria for addition to the NHS (i.e. as opposed to agricultural 
land) the features, and linkages between them and between features outside the rehabilitated area, 
should be added to the NHS. Areas zoned or designated for extraction, which are not yet licensed, 
would not be excluded from the NHS as many of these areas support natural heritage features. 

8.14. Enhancement Areas 

Ecologically supporting areas adjacent to natural heritage features and/or measures internal to 
natural heritage features that increase the ecological resilience and function of individual natural 
features or groups of natural features. Enhancements should be identified where they: 

• Achieve a larger size of features that may meet the criteria for inclusion in the NHS but whose 
function would be improved by enhancement, for example to connect them with another 
adjacent or significant natural features; 

• At a more refined scale, opportunities to create habitat complexes, which may add features 
and areas to the NHS, should be explored 

• Connect supporting features and NHS features to create larger contiguous natural areas; 
• Reduce edge habitat and increase proportion of interior conditions (> 100 m from edge); and 
• Include critical function zones and important catchment areas critical to sustaining ecological 

functions. 

Enhancement areas are included as potential components of the NHS in the County of Lennox and 
Addington Official Plan in Section 1.10. n): Lands that have been restored or have the potential to be 
restored to a natural state. 

Recommended Approach to Mapping  

Enhancement areas are mapped in conjunction with linkages. Enhancement areas are intended to 
provide a direct functional benefit to the NHS and are therefore typically identified as opportunities to 
infill, widen and/or connect features to increase the size and resiliency of identified features, should 
land use change so the connections between the features are no longer effective. Any area identified 
as a candidate enhancement area should be comprised of land use(s) that have the potential to be 
restored to a natural state, but may not currently be in a natural state (e.g., agricultural field, golf 
course). The following areas are typically identified as candidate or potential enhancement areas: 
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• Bays and Inlets: areas of intrusion into existing natural heritage features. Restoring these 
areas improves the ‘edge to interior’ ratio of the feature and provides larger contiguous 
habitat areas; 

• Holes: Some natural heritage features may have ‘donut holes’ or other internal gaps. 
Infilling these areas may increase opportunities for area-sensitive species and for interior 
habitat; and, 

• Gaps: areas between two or more features that are in close proximity but are separated by 
a non-natural land use; naturalizing these gaps between features will increase the size of 
contiguous habitat areas and are opportunities to increase connectivity and the resiliency 
of the NHS. 

The areas above are all identified in the Omniscape linkage mapping and are therefore included as a 
single layer in the mapping as linkages and enhancements.  

9. Draft Natural Heritage System 

Figure 14A proposes a draft natural heritage system for the County of Lennox and Addington. Table 
3 shows the categories of all natural heritage components included in the NHS. 

9.1. Identification of Natural Heritage Features through Site-Specific 
Studies 

The NHS contains many features that are mapped as primary features. These are areas that are 
included in the NHS because they can be identified through existing mapping and GIS analysis. 
However, as described above, several features cannot be identified through a mapping exercise: they 
must be evaluated by a site visit conducted by a qualified biologist, in the appropriate season, 
weather conditions and time of day. The reason for this is the need to document features that are 
generally not mapped or readily visible in aerial photography. These may include, for example: 

• indicator species or habitat that indicate SWH, such as the presence of forest area-sensitive 
breeding birds, breeding amphibians, nesting or overwintering turtles, etc. 

• water features that are not evident on mapping and aerial photography, or may be obscured 
by a tree canopy, such as vernal pools, seepages, small wetlands, and headwater drainage 
features; 

• vegetation communities of unusually high quality and diversity, old growth forests, and rare 
vegetation communities. 

In areas where a working landscape persists as the matrix between features, it is assumed that such 
small features will persist. However, a site visit would be required should the land use change in order 
to determine whether additional primary features are present, and whether supporting features are 
present that contribute to linkage. 
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Site-specific studies may include, for example: 

• Subwatershed Studies: studies that document the site as well as surrounding features in the 
subwatershed, and provide a general analysis of the impact of engineering development 
without impacts to the watershed, such as management of water in the broader context, 
management of increased numbers of people in natural features, management of impacts due 
to roads, etc.   

• Environmental Impact Studies: site-specific studies that are provided to support development, 
by evaluating whether it can be demonstrated that development will not have negative 
impacts on the features or functions of the NHS. They generally document vegetation and 
wildlife, and the surrounding aspects of the landscape that support the feature such as 
groundwater and surface water patterns; 

• Environmental Implementation Reports: studies that document in more detail the mitigation 
that will be provided to mitigate impacts, and provide detail on how the mitigation will be 
implemented. 
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Table 3. Components of the NHS for the County of Lennox and Addington 
Category Component Policy Support Best Management Practices Applied Mapped? Process for Future Mapping 
Primary 
NHS 
Features 

Provincially 
Significant 
Wetlands (PSWs) 
and Coastal 
Wetlands 

• Protected by Provincial Policy 
Statement 

• Protected by policy in County of 
Lennox and Addington Official 
Plan 

Yes; mapping available through LIO; 
PSWs and Coastal Wetlands represent 
the wetlands that have been evaluated 
and support a high value in terms of 
biological, social, functional and special 
features components 

Yes If PSWs are identified in the future, 
they should be added to the NHS 

Primary Other Wetlands • Policy in Lennox and Addington 
Official Plan recommends 
inclusion in an NHS of non-
provincially significant wetlands  

• Non-significant coastal wetlands 
are protected by County of 
Lennox and Addington Official 
Plan 

Yes; even small wetlands contribute 
disproportionately to biodiversity and 
also contribute to function of 
surrounding landscape features 

Yes; though wetlands are 
mapped by aerial photography 
and may not be accurate 

Additional mapping information 
gained through site-specific studies 
should be added to NHS 

Primary Permanent and 
Intermittent 
Watercourses – 
Fish Habitat 

• Provincial policy protects fish 
habitat 

• Policy in Lennox and Addington 
Official Plan recommends 
inclusion in an NHS of 
watercourses and other areas 
that support hydrologic 
function, as well as fish habitat 

Yes; watercourses are a critical part of 
protecting the full range of hydrological 
and hydrogeological processes in the 
landscape 

Yes; all mapped watercourses in 
aquatic resource area (ARA) 
mapping of fish habitat (derived 
from the Ontario Hydrology 
Network) are included 

Additional fish habitat information 
gained through site specific studies 
should be added to NHS 

Supporting Permanent and 
Intermittent 
Watercourses – 
not Fish Habitat 

• Policy in County of Lennox and 
Addington Official Plan 
recommends as part of the NHS 
areas that support hydrologic 
functions   

Yes; water features are a critical part of 
protecting the full range of hydrological 
and hydrogeological processes in the 
landscape 

Yes; if mapped by Ontario 
Hydrology Network, sourced 
from LIO 

Additional permanent and 
intermittent water courses should be 
mapped if found during site-specific 
surveys such as Environmental 
Impact Studies or Subwatershed 
Studies and similar; as supporting 
features unless they provide fish 
habitat 

Supporting Headwater 
Drainage Features 
(HDFs) 

• Policy in County of Lennox and 
Addington Official Plan 
recommends as part of the NHS 
areas that support hydrologic 
functions   

Yes; water features are a critical part of 
protecting the full range of hydrological 
and hydrogeological processes in the 
landscape; however, HDF features are 
generally treated with more flexibility 
depending on their function 

No HDF features should be mapped in 
the field during the course of EIS, 
Subwatershed Studies or similar 
studies and those with high function 
conserved (e.g. see guidance from 
Cataraqui Conservation, 2021) 

Primary Inland Lakes • Policy in County of Lennox and 
Addington Official Plan 
recommends as part of the NHS 
areas that support hydrologic 
functions and fish habitat 

Yes; water features are a critical part of 
protecting the full range of hydrological 
and hydrogeological processes in the 
landscape 

Yes; as mapped by LIO Additional inland lakes can be 
added if they are determined during 
site specific studies 

Primary Significant 
Valleylands 

• Policy in County of Lennox and 
Addington Official Plan 
recommends as part of the NHS 

Yes; valleylands support high 
biodiversity in the landscape because of 
topographic and soil moisture variation; 

No; valleyland mapping not 
available per se; though 
mapping of watercourses and 

Valleylands should be evaluated as 
part of site-specific studies 
(subwatershed studies, EIS, etc.) and 
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Category Component Policy Support Best Management Practices Applied Mapped? Process for Future Mapping 
Significant Valleylands and 
Other Valleylands 

often valleylands are the only features 
that remain undeveloped in the 
agricultural landscape.  

linkages likely captures most 
valleylands 

valleylands not within the NHS 
should be added 

Primary Significant 
Woodlands 

• Provincial policy protects 
significant woodlands 

• Policy in County of Lennox and 
Addington Official Plan 
recommends as part of the NHS 
Significant Woodlands 

Yes; the Natural Heritage Reference 
Manual provides criteria for Significant 
Woodland evaluation 

Yes; criteria for allow delineation 
of Significant Woodland from 
GIS interpretation of existing 
mapping 

Additional areas that meet the 
criteria for Significant Woodlands as 
a result of site-specific studies should 
be mapped within the NHS 

Supporting  Other Woodlands • Policy in County of Lennox and 
Addington Official Plan 
recommends as part of the NHS 
other woodlands 

Yes; other woodlands support additional 
biodiversity and support function of 
other features but can be considered 
part of the working landscape that 
contribute to connectivity 

Yes; existing mapping of 
woodlands allows mapping of 
both significant and non-
significant woodlands; other 
woodlands would not be 
included in the NHS as such but 
would inform the location of 
linkages and be included in the 
NHS linkage areas 

Mapped as supporting features in 
the NHS, unless site-specific 
evaluation indicates that they meet 
the criteria for SWH or other primary 
features 

Primary Life Science and 
Earth Science 
Areas of Natural 
and Scientific 
Interest (ANSIs) 

• Provincial Policy protects 
Provincially significant Life 
Science and Earth Science 
ANSIs 

• County of Lennox and 
Addington Official Plan 
recommends inclusion of 
Provincially and Regionally 
significant Life Science and 
Earth Science ANSIs within the 
NHS 

Yes, ANSIs have been evaluated by 
MNRF  

Yes; existing mapping of Life 
Science and Earth Science ANSIs 
is available  

If ANSIs are identified in the future, 
they should be added to the NHS 

Primary Protected Areas • County of Lennox and 
Addington Official Plan 
recommends including within 
an NHS Federal and Provincial 
Parks and Conservation 
Reserves; as well as County 
forests and lands owned by a 
Conservation Authority 

Yes; Protected areas generally contain a 
mosaic of habitats such as wetlands, 
forests and water bodies, and are 
considered to provide a contribution to 
the NHS; 
Addition of lands protected by the 
Nature Conservancy of Canada is 
recommended 

Yes; federal, provincial and 
Conservation Authority lands are 
mapped 

Mapping for areas protected by the 
Nature Conservancy of Canada 
should be added if available.  

Primary in 
areas of 
Land Use 
Change; 
supporting 
in Working 
Landscape 

Linkages • Provincial Policy Statement 
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, 

Yes; linkages were identified using 
software used in identifying other NHSs 
within Ontario 

Yes; mapped according to 
Omniscape software 

If additional linkages are identified 
as a result of EIS or similar studies, 
they should be mapped as part of 
the NHS 
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Category Component Policy Support Best Management Practices Applied Mapped? Process for Future Mapping 
improved, recognizing linkages 
between and among natural 
heritage features and areas, 
surface water features and 
ground water features.” 

• County of Lennox and 
Addington Official Plan states 
that Linkage areas should be 
incorporated in an NHS 

 
Primary Shoreline Areas • County of Lennox and 

Addington Official Plan 
recommends protection of 
many features that are provided 
by shorelines in a natural state 

Yes; shorelines in a natural state can have 
a high function to contribute to 
biodiversity  

No; mapping of shorelines in a 
natural state is not possible from 
aerial photography 

Shorelines in a natural state should 
be mapped as part of the NHS if 
assessed by site-specific studies such 
as EIS and Subwatershed Studies 

Primary (if 
Confirmed) 

Significant Wildlife 
Habitat 

• Provincial Policy Statement 
states that Significant Wildlife 
Habitat should be protected. 

• County of Lennox and 
Addington Official Plan states 
that significant wildlife habitat 
areas and other wildlife habitat 
areas should be included in an 
NHS. 

 

Yes; Significant Wildlife Habitat has a 
high function to contribute to 
biodiversity 

Candidate SWH can be mapped 
if criteria relate to shape, size 
and location on the landscape; 
confirmed habitat cannot be 
mapped without site-specific 
studies 

Confirmed SWH should be mapped 
as part of the NHS if assessed by site-
specific studies such as EIS and 
Subwatershed Studies 

Primary Buffers/Vegetation 
Protection Zones 

• Provincial Policy Statement 
states that development is not 
permitted on lands adjacent to 
significant natural features and 
areas unless it can be 
demonstrated that it will not 
affect the features and functions 
for which the area has been 
identified 

• The Lennox and Addington 
Official Plan states that 
development and site alteration 
shall be permitted on adjacent 
lands unless it has been 
demonstrated that there will be 
no negative impact on the 
natural features or their 
ecological functions. 

 

Yes; buffers and vegetation protection 
zones are a standard practice in use for 
protecting features from the impacts of 
adjacent development 

No  Buffers/vegetation protection zones 
should be mapped as part of a 
natural heritage feature when they 
are specified as a result of proposed 
land use change; and added to the 
NHS 
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Category Component Policy Support Best Management Practices Applied Mapped? Process for Future Mapping 
Primary Enhancement 

Areas 
• The County of Lennox and 

Addington Official Plan states 
that lands that have been 
restored or have the potential to 
be restored to a natural state 
should be included in an NHS 

Yes; the NHRM recommends inclusion of 
enhancement areas in an NHS 

No Enhancement areas should be 
mapped when they are determined 
by an EIS, subwatershed study or 
similar study  
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10. Additional Recommendations for Linkage and Enhancement 

Much of the County’s natural heritage is linked to some degree by the working agricultural landscape. 
Linkages and enhancements benefit natural heritage features and areas, but it must be acknowledged 
that the existing agricultural landscape has supported the functions of natural features and areas over 
the past century. Linkages and enhancements have been identified as a result of modelling to show 
where the most important corridors are located, to reduce the risk of habitat fragmentation that would 
most likely occur as a result of urbanization of the surrounding landscape. Priority should be placed 
on maintaining local linkages between core features through urbanizing areas, while acknowledging 
that settlement areas need to provide places for human settlement to expand, and that regional 
landscape-level linkages are available in the surrounding area.  

Figure 14B and 14C shows the settlement areas and major roads with the mapped linkage and 
enhancement areas which are likely required because of lower landscape permeability due to higher 
landscape alteration.  

10.1. Recognition of the Impacts of Climate Change on Linkage 

The impacts of climate change are likely to exacerbate the effects of surrounding land use change on 
natural features and areas. There are expected to be cumulative impacts of climate change as a result 
of a diversity of individual impacts, for example: 

• Increase in severe weather events may increase tree death and blowdown; 
• Increase in temperatures will exacerbate the drying effect of the matrix on natural features and 

areas and their linkages; 
• Severe flooding events will cause vegetation shifts and increased erosion; and, 
• New pests may invade ecosystems because winter temperatures are not low enough to kill 

them off in the winter. 

Corridors are required that facilitate the movement of an increasing diversity of animals and plants 
through the landscape. It has been estimated that climate change is causing northward movement of 
animals in Quebec at 45 km per decade (NCC 2021), and future corridors must accommodate a 
higher diversity of species, and provide them with habitats that foster movement better, in the face of 
an increasingly hostile matrix. 
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10.2. Improvement of Road Crossings 

One of the most effective barriers to animal movement is roads, especially roads like Highway 401 
that separates the northern part of the County from Lake Ontario, but also including busy two-lane 
roads like County Roads 41 and 15. Where opportunities arise, such as scheduled road improvements 
and culvert replacements, consideration should be given to improving road crossings by installing 
oversized culverts and animal crossing structures.  

Highway 401 is an impermeable barrier to wildlife in many parts of Ontario, including the County, 
because of its multiple lanes and extreme width, almost constant vehicle traffic, and concrete median 
barrier. If a continental corridor is to be effective, a continental crossing structure should be erected 
over the highway, that promotes the passage of almost any animal including large predators and 
herbivores, reptiles and amphibians, plants, insects. The County would be an appropriate location for 
such a structure because it is within the A2A corridor.  

10.3. Connections to NHS Adjacent to Lennox and Addington County 

The County of Hastings, west of Lennox and Addington County, notes in Section 4.3.1.2 of the Official 
Plan that 

“The County’s Natural Heritage System is comprised of Areas of Natural and 
Scientific Interest (ANSIs), Significant Wildlife Habitat, Floodplains, Parks and 
Conservation Reserves and Areas, Local and Provincially Significant Wetlands, 
Significant Valleylands and Significant Woodlands. These features are all shown on 
Appendix 6 – Natural Heritage System. The linkages shown on Appendix 6 – Natural 
Heritage System are conceptual; however, the County encourages the maintenance, 
restoration, or improvements of these linkage areas to promote them as natural 
connections between the features of the Natural Heritage System.” 

The features noted above within the Hastings Official Plan are the same as those identified 
as core features and supporting features within the Lennox and Addington NHS. 
Connections will be maintained through these features on either side of the boundary 
between the counties. Two major connections are shown within Ecoregion 6 in Hastings 
County: a linkage along the Salmon River and a linkage to the north, through the vast 
wetlands at the northwest corner of Napanee Township. 

Frontenac County to the east of Lennox and Addington County provides maps of the 
Natural Heritage System in Appendix 1A to 1C. Linkages are shown to the west of Frontenac 
through wetlands along the Napanee River and Millhaven Creek, which are continuous with 
wetland features within the NHS in Lennox and Addington County. 
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11. Ecological Targets for a Natural Heritage System 

This section provides a measure of the potential for the NHS to successfully further the protection of 
biodiversity within the County, according to Environment Canada’s “How Much Habitat is Enough” 
(Environment Canada 2013). This document analyzed the risk associated with the proportion of forest 
cover in the landscape as follows: 

“30% forest cover at the watershed scale is the minimum forest cover threshold. This equates to a 
high-risk approach that may only support less than one half of the potential species richness, and 
marginally healthy aquatic systems; 

40% forest cover at the watershed scale equates to a medium-risk approach that is likely to 
support more than one half of the potential species richness, and moderately healthy aquatic 
systems; 

50% forest cover or more at the watershed scale equates to a low-risk approach that is likely to 
support most of the potential species, and healthy aquatic systems.” 

According to this document, the County has a forest cover that is near the minimum forest cover 
threshold, where there is a high risk of biodiversity loss, as well as marginally healthy aquatic systems. 
For this reason, Table 4 recommends a lower-risk approach for the NHS through meeting 
Environment Canada targets for wetland, riparian, forest and grassland in Lennox and Addington 
County. 

Vegetation targets have been developed by Environment Canada for protection of natural heritage 
within jurisdictions in Canada, as shown by Table 4. The targets have also been developed with the 
aim of reducing risk to biodiversity. The statistics shown below include all NHS features and all 
supporting features. The NHS and its supporting features provide an effective means of protecting the 
full range of wetland, forest and grassland diversity within the County. 
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Table 4. Wetland, Riparian, Forest and Grassland Guidelines Recommended by Environment 
Canada 2013 

Habitat 
Potential for the County of Lennox and Addington 
NHS to Achieve Target 

Target 
Achieved 
by NHS?* 

The greater of a) 10% of each 
major watershed and 6% of 
each subwatershed or b) 40% 
of the historic watershed 
wetland coverage, should be 
protected and restored 

The County’s NHS has a high potential for meeting this 
target, as is shown by the following statistics. 

Secondary watersheds:  

Northern Lake Ontario and Niagara River Watershed 
(82,353 ha): 59,951 ha of NHS making up 73 % of the 
watershed 

Lake Ontario Watershed (42,499 ha): 25,839 ha of 
NHS making up 61% of the watershed. 

Quaternary Watersheds: 

Mud Creek Salmon River (15,944 ha): 11,939 ha of 
NHS making up 75% of watershed. 

Telegraph Narrows – Bay of Quinte (10,920 ha): 6,710 
ha of NHS making up 61% of watershed. 

Parks Creek (605 ha): 599 ha of NHS making up 99% of 
watershed. 

Collins Creek (505 ha): 463 ha of NHS making up 92% 
of watershed. 

Napanee River Outlet (15,582 ha): 11,429 ha of NHS 
making up 73% of watershed. 

Camden Lake – Napanee River (9,295 ha): 5,986 ha of 
NHS making up 64% of watershed. 

Aldophus Reach – Bay of Quinte (16,699 ha): 10,979 
ha of NHS making up 66% of watershed. 

Wilton Creek – Little Creek (17,639 ha): 10,800 ha of 
NHS making up 61% of watershed. 
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Habitat 
Potential for the County of Lennox and Addington 
NHS to Achieve Target 

Target 
Achieved 
by NHS?* 

Beaver Lake – Salmon River (3081 ha): 2,651 ha of NHS 
making up 86% of watershed. 

Millhaven Creek (7012 ha): 5,049 ha of NHS making up 
72% of watershed. 

Clare River (3232 ha): 2,943 ha of NHS making up 91% 
of watershed. 

Colebrook Dam – Napanee River (3,641 ha): 2,665 ha 
of NHS making up 73% of watershed. 

Fisher Creek – Salmon River outlet (5,817 ha): 5,428 ha 
of NHS making up 93% of watershed. 

Particular wetland functions 
can be achieved by 
rehabilitating wetlands in key 
locations, such as headwater 
areas, floodplains and coastal 
wetlands 

The NHS protects all known provincially significant 
wetlands, which includes coastal wetlands. Headwater 
areas and floodplains are protected by inclusion of 
linkages that are based on watercourses, and by 
inclusions of wetlands. 

 

Protection Zones should 
protect the wetlands from 
stressors. Recommended 
widths should consider 
sensitivities of the wetland 
and the species that depend 
upon it, as well as local 
environmental conditions, 
vegetative structure of the 
Protection Zone, and nature 
of the changes in adjacent 
land uses. 

GIS analysis indicated that of the total 30m buffer zone 
area adjacent to wetlands, (totalling 11,793 ha), 11,506 
ha of the buffer fell within the NHS. This means 
approximately 98% of the wetland areas are 
surrounded by at least 30 m of NHS.  

 

Wetlands that are in close 
proximity to each other, 

There are 4,447 (total area of 21,922 ha) out of 5,019 
(total area of 22,730 ha) wetlands that are within 30 m 
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Habitat 
Potential for the County of Lennox and Addington 
NHS to Achieve Target 

Target 
Achieved 
by NHS?* 

based on their functions, or 
that are in close proximity to 
other natural heritage 
features, should be given a 
high priority in terms of 
landscape planning 

of another primary NHS feature; 89% of the wetland 
patches (97% of the total wetland area) are within 30 m 
of another primary NHS feature. 

 

Capture the full range of 
wetland types, areas and 
hydroperiods that occurred 
historically within the 
watershed. Swamps and 
marshes of sufficient size to 
support habitat 
heterogeneity are particularly 
important, as are extensive 
swamps with minimum edge 
and maximum interior habitat 
to support area-sensitive 
species 

All wetlands are encompassed by the NHS  

Focus on restoring marshes 
and swamps 

All marshes and swamps encompassed by NHS as all 
wetlands are included 

 

Riparian Habitat   

Both sides of streams should 
have a minimum 30-m-wide 
naturally vegetated riparian 
area to provide and protect 
aquatic habitat. The provision 
of highly functional wildlife 
habitat may require total 
vegetated riparian widths 
greater than 30 m 

A 30m riparian buffer on all watercourses covers an 
area of 8,283 ha. When clipped to the NHS there is 
6,292 ha of the riparian buffer within the NHS. 
Therefore 76% of the 30 m riparian zone is included in 
the NHS. 
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Habitat 
Potential for the County of Lennox and Addington 
NHS to Achieve Target 

Target 
Achieved 
by NHS?* 

75% of stream length should 
be naturally vegetated 

The total length of mapped watercourses in the 
County of Lennox and Addington is 1,399 km. When 
clipped to the NHS there are 1,073 km of mapped 
watercourses within the NHS. Therefore 77% of the 
total length of watercourses are included in the NHS. 

 

Urbanizing watersheds 
should maintain less than 
10% impervious land cover in 
order to preserve the 
abundance and biodiversity 
of aquatic species 

This cannot be measured unless areas of impervious 
land cover can be mapped. Land-use does not provide 
an accurate measure as much of the area called 
residential or commercial is still pervious because of 
backyards, ditches, manicured lawn, etc. 

N/A 

Forest Habitat   

30% forest cover at the 
watershed scale is the 
minimum forest cover 
threshold.   

Most of Lennox and Addington has 35% forest cover; 
smaller areas of forest cover (17%) are present on 
Amherst Island as a legacy of agricultural use. Overall, 
the County of Lennox and Addington has 34% of its 
total land area as forest cover. 

The total forested area in Lennox and Addington is 
42,132 ha; 41,356 ha of this area is protected by the 
NHS (i.e., 98% of the total forested area in Lennox and 
Addington is protected by the NHS). This ensures that 
Lennox and Addington will maintain 33% of its total 
land area as forest cover. 

Restoration of forest would be required to increase 
woodland cover 

 

 

A watershed or other land 
unit should have at least one, 
and preferably several, 200 
ha forest patches (measured 

The following is an analysis of forest patches in each 
watershed equal or exceeding 200 ha, with forest area 
over 100 m from the forest edge. All of these forest 
patches are included in the NHS. 
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Habitat 
Potential for the County of Lennox and Addington 
NHS to Achieve Target 

Target 
Achieved 
by NHS?* 

as forest area that is more 
than 100 m from an edge) 

Secondary watersheds:  

Northern Lake Ontario and Niagara River Watershed: 
289 forest patches have an interior habitat 100m from 
the edge but of these only 40 patches are over 200 ha.  

Lake Ontario Watershed: 145 forest patches have an 
interior habitat 100 m from the edge but of these only 
10 patches are over 200 ha.  

To be of maximum use to 
species such as forest 
breeding birds that are 
intolerant of edge habitat, 
forest patches should be 
circular or square in shape 

In the County of Lennox and Addington there are 344 
patches of interior forest habitat (>100 m from the 
forest edge) that are over 0.5 ha in size and 118 of 
these patches have interior forest habitat >200 m from 
the forest edge. All of these areas of interior habitat 
are included in the NHS. 

 

The proportion of the 
watershed that is forest cover 
and 100 m or further from the 
forest edge should be 
greater than 10% 

The County of Lennox and Addington covers an area 
of 124,852 ha. The total interior forested habitat (> 100 
m from the forest edge) is 12,758 ha (i.e., 10.2% of the 
total land area of the County).  

 

 

To be of maximum use to 
species such as forest birds 
and other wildlife that require 
large areas of forest habitat, 
forest patches should be 
within two km of one another 
or other supporting habitat 
features. “Big Woods” areas, 
representing concentrations 
of smaller forest patches as 
well as larger forest patches, 
should be a cornerstone of 
protection and enhancement 

Almost all woodlands are within 2 km of other 
woodlands or other supporting habitat features, with 
the exception of two small patches in the built-up 
areas.  
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Habitat 
Potential for the County of Lennox and Addington 
NHS to Achieve Target 

Target 
Achieved 
by NHS?* 

within each watershed or 
land unit 

Connectivity width will vary 
depending on the objectives 
of the project and the 
attributes of the forest nodes 
that will be connected. 
Corridors designed to 
facilitate species movement 
should be a minimum of 50 
to 100 m in width. Corridors 
designed to accommodate 
breeding habitat for 
specialist species need to 
meet the habitat 
requirements of those target 
species and account for the 
effects of the intervening 
lands (the matrix) 

The interior NHS area (areas of NHS > 200 m from the 
NHS edge) is 58,967 ha, representing 69% of the 
entire system (the NHS covers a total area of 85,791 
ha). 

 

Watershed forest cover 
should be representative of 
the full diversity of naturally 
occurring forest communities 
found within the ecoregion. 
This should include 
components of mature and 
old growth forest 

It is likely that almost all diversity is included in the 
NHS if supporting features and NHS features are 
combined. The total percentage of forest covered by 
the NHS and supporting areas is 98%. This includes 
overlapping features, i.e. if a forest was not included 
under any other criterion, but it was part of a wetland, 
then the area was picked up by the wetland criteria.  

41,356 ha of total woodland area was included in the 
NHS, out of a total woodland area of 42,132 ha. 

 

Grassland Habitats   

Focus on restoring and 
creating grassland habitat in 

Large areas of grassland persist in alvars; however, 
actual area of alvar is likely much smaller as the 
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Habitat 
Potential for the County of Lennox and Addington 
NHS to Achieve Target 

Target 
Achieved 
by NHS?* 

existing and potential 
grassland landscapes 

mapping is very coarse; persistence of grassland will 
likely mainly be restricted to farmland 

Maintain, restore and create 
native grassland patches to 
their historic extent and type 
at a county, municipal and/or 
watershed scale considering 
past presence and current 
conditions 

Protection of alvar habitat and maintenance of 
agricultural uses such as pasture and hayfield will help 
foster the target for protecting grassland habitat; this 
will rely on maintaining the current agricultural 
landscape. 

 

Grassland habitat patches 
should be clustered or 
aggregated, and any 
intervening land cover should 
be open or semi-open in 
order to be permeable to 
species movement. 

Grassland patches are clustered in alvar habitats and 
agricultural use such as hayfields and pastures; this will 
rely on maintaining the current agricultural landscape. 

 

Maintain and create small 
and large grassland patches 
in existing and potential local 
grassland landscapes, with an 
average grassland patch area 
of greater than or equal to 50 
ha and at least one 100 ha 
patch. 

While mapped as supporting features, the majority of 
mapped Alvars were included in the NHS. 

Alvars/grasslands of at least 100 ha: 4 patches making 
up 695 ha were included in the NHS. 

Alvar/grasslands of at least 50 – 100 ha: 10 patches 
making up 706 ha were included in the NHS. 

Alvar/grasslands of less than 50 ha: 1,598 patches 
making up 3,645 ha. 

 

Some grassland habitat 
should be located adjacent 
to hedgerows, riparian and 
wetland habitats for species 
that require different habitat 
types in close proximity 

Grassland patches occur in a primarily agricultural 
landscape where there is a mosaic of different habitats 
connected by a working landscape. 
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* Green checkmark indicates high likelihood, yellow indicates moderate likelihood, red checkmark 
indicates low likelihood; depends on maintenance of the current agricultural landscape with 
development occurring in settlement areas; requires adherence to recommendations 

12. Conclusions 

The NHS compiled for the County of Lennox-Addington includes the most important features in the 
County such as wetlands, significant woodlands, provincial and regional Areas of Natural and 
Scientific Interest, patches of Significant Wildlife Habitat where it can be mapped using GIS, 
watercourses, waterbodies and protected areas. Watercourse linkages have been used to connect 
identified features, but in general, except in areas of intensive urban development and aggregate 
extraction, the features are connected by a working landscape consisting of agricultural lands. 

It is recommended that linkages, enhancement areas and buffers be implemented if land use changes 
are proposed, to facilitate movement through settlement areas and to prevent roads from becoming 
impermeable barriers to movement of wildlife.  

The following is a summary of recommendations for the composition of an NHS in the County of 
Lennox and Addington: 

Features identified as NHS features should be included in the NHS. These include: 

• Provincially Significant Wetlands; 
• Significant coastal wetlands; 
• Other wetlands; 
• Significant woodlands; 
• Areas of Natural and Scientific Interest; 
• Protected areas; 
• Watercourses and waterbodies; and,  
• County-wide linkages.  

The following features, identified as Supporting NHS Features, should be evaluated at the time a 
landscape change is proposed. This will likely occur mainly in the vicinity of impermeable areas (i.e. 
where there are potential impacts within 120 m of features) such as areas of aggregate extraction and 
settlement areas, as well as proposed roads. These include: 

• Other woodlands; 
• Watercourses that are not fish habitat; 
• Significant Valleylands; 
• Candidate Significant Wildlife Habitat; 
• Other types of Significant Wildlife Habitat identified at the site-specific level; 
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• Headwater Drainage Features; 
• Buffer and enhancement areas; 
• Shoreline areas; and 
• Local linkages, including consideration of linkages that facilitate road crossings for wildlife. 

It is recommended that grassland be retained where possible within the NHS, especially in areas that 
function as Significant Wildlife Habitat (e.g. because Alvar is present, species of Special Concern are 
present, or they support indicator species of open-country breeding bird habitats).  

The inclusion of NHS features and potential NHS features in the NHS provides a highly effective 
approach for protecting the full range of biodiversity within the County of Lennox and Addington.  

13. Priority Areas for Stewardship Initiatives 

Stewardship initiatives have the potential to enhance the NHS in many ways. First, stewardship can 
enhance the permeability of the agricultural matrix. Second, stewardship can enhance the 
understanding of landscape function and ensure that areas that contribute the most to biodiversity 
are protected. Third, stewardship can increase the function and biodiversity of the core features. The 
following provides guidance for stewardship initiatives within the NHS and the matrix; consultation 
with the Cataraqui and Napanee Conservation Authorities is also recommended to inform 
stewardship on land within Lennox and Addington County. 

13.1. Enhancing Permeability of the Agricultural Matrix 

As noted in Section 6.4, agricultural land in between natural habitat patches is considered a working 
landscape that generally allows animals and plants to cross to other patches to different extents, 
depending on the species, the need to move, the ability to move, etc. The following provides 
recommendations for enhancing the permeability of farmland: 

• Promote maintenance of habitat diversity in farmland between natural features: for example by 
maintaining and enhancing hedgerows, wet depressions and sloughs, watercourses with 
riparian areas, areas of lightly-used pasture, treed plantations and orchards in linkage areas; 

• Change timing of agricultural practices in linkage areas to avoid times when animals are 
particularly likely to disperse, such as ploughing in early spring, and mowing hay in the primary 
breeding bird and animal movement seasons. 

• Use low-till or no-till practices in linkage areas; 
• Manage linear corridors between features to increase animal movement by reducing 

disturbance, for example by fencing cattle away from streams, eliminating mowing, reducing 
vehicle travel along corridors; 

• Reducing agricultural chemicals such as pesticides and fertilizers in proximity to natural 
features and the linkages between them. 



 

NHS for the County of Lennox and Addington  •  August 2022 98 

13.2. Enhancing Understanding of Function and Biodiversity 

Activities that enhance the understanding of function and biodiversity in a local and regional sense 
can lead to important contributions to the NHS. For example:  

• Areas that provide SWH often cannot be detected in studies that rely on remote sensing 
techniques as they may not be evident in aerial photography. Local studies can increase 
knowledge of locally and regionally important features. 

• Determining the most important areas of Significant Wildlife Habitat (please see Section 8.11 
for a more detailed discussion) can contribute to the diversity of the entire NHS.  

• Similarly, understanding the location and functions of areas that contribute to habitat for 
species with restrictive habitat requirements, such as many Species at Risk, contributes to the 
NHS as a whole.  

13.3. Enhancing Core Features 

Enhancement of core features is a cornerstone of stewardship activities. Initiatives that can improve 
core features include: 

• Implementation of buffers where land use threatens function within the core features; 
• Restoration and enlargement of core features through naturalization of gaps and openings, 

restoration of connections where they were formerly functional; especially practices that 
enhance woodland cover on the landscape as this would reduce the risk of biodiversity loss 
and degradation of aquatic systems described in Section 11. 

• Management of groundwater and surface water inputs to maintain quantity and quality of 
vernal pools and other water-based features; 

• Planting of screening vegetation along a feature to reduce edge effects; 
• Management of invasive non-native species; 
• Maintenance and enhancement of habitat structures that promote wildlife use such as downed 

woody debris, standing dead trees, bird nest and bat roost boxes, hibernation sites for snakes 
and turtles, protected nest sites for turtles; 

• Use of conservative harvesting practices within features such as selective tree cutting using 
low-impact methods, reducing the presence and impact of vehicles; 

• In features potentially or actually impacted by human disturbance, reducing and forestalling 
encroachment, promoting good use of trails, reducing non-sanctioned trails, eliminating 
vehicular use of trails except where necessary.   
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Appendix 1. Detailed Methodology for Linkage Mapping 

The implementation of Omniscape (Landau et al. 2021) in Julia 1.6.2 was used to model links in the 
landscape between primary features. Omniscape implements the connectivity algorithm developed 
by McRae et al. (2016) which models omni-directional habitat connectivity. Ecological flow is 
modelled as electrical current (i.e., a circuit-theory model) based on a spatial continuous suitability 
map. For modelling ecological flow, species are assumed to be aware of their immediate 
surroundings, but not of the entire landscape, and are modelled as moving between natural features 
based on the suitability and distance between natural features. Omniscape produces a current map 
showing the likelihood that an area between primary natural features will support “electrical current” 
(i.e., ecological flow); this current map is then used to model linkages. The key advantage to using 
Omniscape over traditional circuit theory models is that there is no need to identify core areas (e.g., 
Circuitscape, which was used to the map the Growth Plan NHS, needs predefined core areas), which 
fits with the chosen modelling approach of a feature-based system. 

The following values are used to create a resistance & conductance raster with a 15 m spatial 
resolution that is used for modelling electrical current (i.e., ecological flow) in Omniscape: 

• Primary features (source pixels; resistance value of 1): wetlands, inland lakes, significant 
woodlands, ANSI, and protected areas 

• Supporting features (resistance value of 5): other woodlands, watercourses 
• Agricultural fields (resistance value of 25) – identified by SOLRIS v3.0 
• Roadways (resistance value of 500) – identified by the Ontario Road Network 
• Built-up areas (impermeable) – identified by SOLRIS v3.0 and local mapping of quarries 

Current will only be generated using the source pixels which represent all the primary features of the 
NHS, and will preferentially route across supporting features and agricultural fields to form links 
between primary features. This approach ensures a large number of supporting features are mapped 
in the NHS as part of linkages. The following parameters are used in the Omniscape executable file:  

• Search radius: 50 pixels (750 m) – this is the maximum distance between primary features 
where a linkage can be identified. It is based on the maximum distance used by the Ontario 
Wetland Evaluation System within which wetlands can be included in the same complex. The 
full distance of 750 m will only be used to identify a link if the landscape has a very low 
resistance to ecological flow; since the landscape is not 100% permeable for species 
movement, identified linkage distances are shorter than the specified search radius. 

• Block size: 3 pixels (45 x 45 m) – this is the level of detail in the model run. A higher block size 
coarsens the input data to reduce computational time and smooth the resultant current map. 
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• R cutoff: 2 – this is the maximum resistance value a cell can have to be included as a source 
pixel. 

The cumulative current map produced from Omniscape was edited in ArcMap 10.8.2 to model 
landscape-scale linkages using the following methodology:  

• Reclassify: [0 – 1.75 to Null], [>1.75 to 1]. Linkages are classified as all areas with a 
cumulative current value greater than 1.75; all areas with a value less than 1.75 are excluded 
from the modelled linkages. After reclassification, the cumulative current map is converted to a 
polygon. 

• Buffering. The cumulative current map is buffered by -20 m to remove features with a width of 
1 pixel, followed by a buffer of +35 m to smoothen feature edges and fill gaps. 

• Delete holes (<1 ha). All remaining gaps in the cumulative current map that represent an area 
of less than 1 ha are removed to form more spatially complete linkages. 

• Removals. Using orthoimagery, the cumulative current map was manually edited to remove 
the following areas: 

o Major highways (i.e., 401)  
o Built-up areas, quarries 
o Spurious polygons (<1 ha) disconnected from the rest of the NHS 
o Linkages and enhancements that significantly infringed on designated settlement areas 

Applying the above criteria, the cumulative current map was used as a model of all the linkages in 
Lennox and Addington. An additional set of linkages were modelled and added by buffering mapped 
watercourses with fish habitat by 50 m. These watercourse-buffered areas identified linkages 100m in 
width and were added to the existing linkage map. 

Linkages were modified in settlement areas so that they are omitted from areas where no primary 
natural features or supporting features are present. The reason for this is that concentrated growth is 
highly localized in Lennox and Addington, and areas identified for growth are limited. The 
surrounding working landscape is highly permeable (see Section 6.4), so it was considered 
reasonable to assume that animal and plant movement and dispersal could occur around and outside 
settlement areas. It was not possible to eliminate linkages from settlement areas entirely, however, as 
there were some primary natural heritage features that occurred within settlement areas and they 
need to be connected to the NHS. 
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