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Abstract 
In the spring of 1997, the Ontario Natural Heritage Information Centre (NHIC) 
was approached by Ontario Parks to discuss a scorecard system for important 
natural areas in the province to assist in prioritizing sites for the Ontario 
Parks/Nature Conservancy of Canada Land Acquisition Partnership Agreement 
(Ontario Parks, 1995). The NHIC was approached because it is a member of The 
Nature Conservancy (U.S.) (TNC) network of heritage programs and 
conservation data centres that spans much of the western hemisphere.  Core 
functions of these centres include maintaining central databases on rare and 
endangered species and spaces, and assigning conservation status – or ranks – 
to species, natural communities and important natural areas, using a standard 
methodology.  One of the goals of TNC methodology is to prioritize sites for 
conservation action. 
 
Ontario Parks and NHIC staff agreed that an expedient approach to identifying 
priority sites would be to focus on ecological themes such as prairies and 
savannahs, alvars, Great Lakes coastal communities and the Niagara 
Escarpment.  The Niagara Escarpment ecological theme has the benefit of 
having a great deal of accessible data, since the Ontario Ministry of Natural 
Resources (OMNR) and the Ontario Heritage Foundation co-funded the 
Ecological Survey of the Niagara Escarpment Biosphere Reserve.  The survey 
summarizes the results of previous studies and six years of biological inventories 
at the most significant natural areas along the Escarpment. It identified or re-
confirmed 62 provincially significant and 38 regionally significant natural areas, 
using the following standard OMNR criteria to identify areas of natural and 
scientific interest (ANSIs): 1) representation of landform and vegetation patterns; 
2) site diversity; 3) site condition; 4) ecological considerations; and 5) special 
features  (e.g., Crins, 1996; Lindsay, 1984). 
 

Introduction 
The site-specific data gathered on Niagara Escarpment ANSIs is sufficient to 
allow further ranking and prioritization of the 100 sites for conservation action 
based on the following:  
1. the presence of exceptional diversity of natural communities and 

conservative plant species – i.e., species that display a high degree of 
fidelity to specific habitats (Oldham et al., 1995; Herman et al., 1994; 
Wilhelm and Masters, 1995);  

2. the presence of globally and provincially rare vegetation communities, flora 
and fauna; and,  
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3. the presence of unique or high quality occurrences of natural communities.   
 
Conservation concerns such as human disturbance, as well as the level of 
protection, contributed to the recommended conservation options for each site.  
This site prioritization exercise helps to focus parks and protected areas 
acquisition funds on specific priority sites, as well as to highlight specific 
management and biodiversity conservation issues at existing parks and 
protected areas. 

Methodology 
The site ranking methodology involved the following steps: 
 
Data Preparation 
1. The ANSI study sites were grouped into the most current ecological site 

districts along the Niagara Escarpment – site districts 7E-3, 6E-7, 6E-4 and 
6E-14 (Jalava et al., 1997). 

2. The vegetation community data in the ecological survey were harmonized 
with the most current Ecological Land Classification (ELC) for southern 
Ontario (Lee et al., 1997), thereby bringing the data to the OMNR and 
Nature Conservancy standard (Bakowsky, 1996).  Each ELC type occurring 
at only one site in the ecological site district, as well as each best or high-
quality example of an ELC type was noted wherever such data were 
available.  Each occurrence of globally and provincially rare ELC types was 
also highlighted based on Bakowsky (1996). 

3. Extant globally and provincially rare plant species – G1- to G3-ranked plants 
and S1- to S3-ranked taxa – were listed for each site based on Oldham 
(1996).  Plant species with a coefficient of conservatism of seven and 
greater were also listed where 0 is assigned to very weedy species and 10 is 
assigned to species with a high fidelity to specific habitats (refer to Oldham 
et al., 1995).  

4. Globally and provincially rare fauna species were also listed in a 
spreadsheet for each site based on standard NHIC ranking. 

 
Calculation of Site Ranks 
The sites were ranked from A to E according to their combination of vegetation 
diversity and diversity of conservative plant species (Table 1).  The sites were 
also ranked according to the presence of rare elements such as types of ELC 
communities and flora and fauna, using a formula weighted towards globally rare 
elements and towards elements for which there are fewer than 20 occurrences in 
the province.  A rare elements score was calculated as (number of G1-G3 
elements X 3) + (number of S1-S2 elements X 2) + number of S3 elements.  The 
Rarity Rank was derived from the rare elements score according to the following: 
50 or greater = 1; 40 to 49 = 2; 30 to 39 = 3; 20 to 29 = 2; less than 20 = 1.   
 
Finally, the sites were ranked according to the presence of unique occurrences of 
ELC types and “best” or “high-quality” examples of ELC types. The 
Uniqueness/Quality Rank was based on the sum of these two components 
according to the following: greater than 6 = High; 3 to 6 = Moderate; 1 to 2 = 
Present. 
 
Additional Biodiversity Considerations 
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For each site, the total number of conservative plant species occurring at only 
that one site in the site district was indicated.  The total number of these species 
that are common in adjacent site districts – i.e., taxa that occur at two or more 
ANSI sites in the adjacent site district – was subtracted from this total.  This step 
does not consider common species that are at the edges of their ranges and 
flags sites that are required to represent the range of conservative plant diversity 
in the site district. 
 

# of ELC Types # of Conservative Plant Species 
 <25 25-49 50-74 75-99 >=100 

<10 E E D C C 
10-19 E D C B B 
20-29 - C B B A 
30-39 - C B B A 
>=40 - C B A A 

Table 1: Determining the Diversity Rank 
 
Prioritization of Sites 
Candidate sites were prioritized in the following order: 
a) sites that scored highly by all three major criteria of high ecological diversity, 

high concentration of rare elements, and high number of unique or high-
quality ELC element occurrences for the site district; 

b) sites that scored highly on the basis of two major criteria; 
c) sites that scored highly on the basis of one major criterion; and, 
d) additional sites that did not score highly, but contain unique occurrences of 

ELC types or conservative plant species. 
 
Conservation Options 
Based on the biophysical sectional matrices in the ecological survey, other 
ecological factors for priority sites were noted, such as site size, connectivity to 
other sites, and watershed and hydrological functions. Land ownership, current 
management practices, on-site and adjacent land uses, and the nature and 
degree of threats to elements were considered.  Specific conservation options for 
each priority site were recommended based on the conservation priorities 
derived from this comparative evaluation. 

Discussion 
Table 2 shows the Diversity Rank, Rarity Rank and Uniqueness/Quality Rank for 
sites that scored highly by all three criteria.  The seven sites that attained the 
highest scores were Niagara Gorge, Coote’s Paradise, Crawford Lake - Milton 
Outlier Valley, Hope Bay Forest, Smoky Head - White Bluff, Cabot Head and 
Little Cove - Cave Point.  It is noteworthy that significant portions of each of these 
sites are managed as national parks, provincial nature reserves, conservation 
areas, or municipally-owned parkland, confirming the wisdom of past acquisition 
efforts.  Nine additional sites scored exceptionally well, and portions of each of 
them are also part of the Niagara Escarpment parks system.   
 

Site Name ANSI 
Status 

Site 
District 

Diversity 
Rank 

Rarity 
Rank 

Uniqueness / 
Quality Rank

Tenure 
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Niagara 
Gorge 

Provincial   7E-3       A    1    High Public (100%) 

Jordan Valley Provincial   7E-3       B    1    Moderate Public (30%)  
Private (70%) 

Coote's 
Paradise 

Provincial   7E-3       A    1    Moderate RBG (95%)      
Private (5%) 

Medad Valley Provincial   7E-3       B    3    Moderate Public (15%)  
Private (85%) 

Crawford 
Lake - Milton 
Outlier Valley 

Provincial   7E-3       A    1    High Public (90%)  
Private (10%) 

Halton Forest 
South 

Provincial   6E-7       A    2    High Public (75%)  
Private (25%)   

Halton Forest 
North 

Provincial   6E-7       B    2    High Public (5%)  
Private (95%) 

Silver Creek 
Valley 

Provincial   6E-7       A    3    High Public (82%)  
Private (18%) 

Pretty River 
Valley 

Provincial   6E-4       A    3    Moderate Public (82%)  
Private (18%) 

The Glen Provincial   6E-4       A    2    High Public (62%)  
Private (38%) 

Hope Bay 
Forest 

Provincial   6E-4       A    1    High Public (30%)  
Private (70%) 

Lion's Head 
Peninsula 

Provincial   6E-4       A    3    High Public (50%)  
Private (50%) 

Smoky Head 
- White Bluff 

Provincial   6E-14       A     1    High Public (35%)  
BTA (15%)  
Private (50%) 

Cabot Head Provincial   6E-14       A    1    High Public (66%)  
Private (34%) 

Little Cove - 
Cave Point 

Provincial   6E-14       A    1    Moderate Public (40%)  
Private (60%) 

Bear's Rump 
Island 

Provincial   6E-14      B    3    Moderate Public (100%) 

Table 2: Niagara Escarpment ANSI Sites that Score Highly By All Three Major 
Criteria (Diversity Rank, Rarity Rank and Uniqueness/Quality Rank) 
 
The preferred conservation options for each site depend in part on the ecological 
conditions at the site, on the biodiversity elements present as well as on land 
tenure.  Table 3 is an example of a scorecard for selected sites in ecological site 
district 7E-3.  The Niagara Gorge site is 100% publicly-owned, and has an 
exceptional concentration of rare elements and unique ELC types, but some of 
the vegetation communities are degraded and much of the site’s historic diversity 
has been lost.  The recommended conservation options for this site relate 
primarily to restoration and management.  At the other end of the spectrum 
among the high-priority sites, Medad Valley is 85% privately-owned.  Options for 
this relatively-undisturbed site include education materials for the private land 
stewards, conservation easements and land acquisition.  Conservation 
scorecards for all priority sites within the biosphere reserve are in preparation 
(Jalava and Godschalk, 1997). 
 
 

Conservation Priorities Conservation Concerns Conservation Options 
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Site Name:  Niagara Gorge 
Exceptional concentration 
of rare elements; out-
standing concentration of 
extant conservative plant 
species (113); several 
best/only examples of ELC 
types in the site district; 32 
conservative plant species 
not found at other sites in 
site district 

High level of recreational 
visitation; high number of 
extirpated species; some natural 
communities seriously degraded; 
surrounding land uses impact on 
site; poor landscape connectivity; 
exotic plants 

Limiting recreational use of 
site; re-introduction of 
extirpated species; 
restoration of degraded 
communities; buffering 
natural communities; 
restoring links to surrounding 
natural areas 

Site Name: Jordan Valley 
High concentration of rare 
elements; high number of 
conservative plant species 
(78); several best 
examples of ELC types; 
outstanding lakeshore 
marsh 

Watershed concerns including 
sediment- and nutrient-loading; 
reduction in water volume; 
pesticides; motorboat traffic in 
marsh; foot traffic in sensitive 
communities; introduced plants; 
fragmentation due to residential 
development and roads; selective 
logging 

Public education regarding 
sensitivity of priority elements 
for park visitors and private 
land stewards; restriction of 
motorboat/personal 
watercraft traffic; watershed 
restoration; conservation 
easements; acquisition 

Site Name: Coote's Paradise 
Exceptional concentration 
of rare elements; 
exceptional number of 
conservative plant species 
(189); several best/only 
examples of ELC types in 
the site district; 24 
conservative plant species 
not found at other sites in 
site district 

Fire-suppression likely resulting in 
loss of savannah communities 
and species; decline in quality and 
extent of wetland communities 
from sediment- and nutrient-
loading and water level effects; 
introduced flora/fauna; adjacent 
land-uses; recreational uses 

Recent wetland restoration 
project showing positive 
results; ongoing watershed 
restoration and protection 
required; prescribed burning 
of savannah communities 

Site Name: Medad Valley 
High concentration of 
conservative plant species 
(78); several best/only ELC 
types and several unique 
conservative plant species 
for site district; moderate 
concentration of rare 
elements   

Adjacent land-uses include golf 
course and encroachment by 
residential development; 
fragmentation by two utility 
corridors 

Public education regarding 
sensitivity of priority 
elements, particularly with 
private land stewards; 
conservation easements; 
acquisition of key properties – 
this site is remarkably 
undisturbed 

Site Name:  Crawford Lake - Milton Outlier Valley 
High concentration of rare 
elements; high number of 
conservative plant species 
(108); numerous best/only 
examples of ELC types in 
site districts 

Past selective logging; moderate 
levels of recreational uses such 
as trail use and rock climbing; 
adjacent residential development 
on western portion of site 

Public education regarding 
sensitivity of priority 
communities for park visitors 
and private land stewards; 
restriction and monitoring of 
activities such as rock-
climbing; reversion from 
active forest management to 
natural disturbance cycles 

Table 3: Conservation Priorities, Concerns and Options for Highly Ranked ANSI 
Sites in Site District 7E-3 
 
 

Limitations 
Site districts 7E-3 (Niagara to Halton), 6E-4 (Grey and Bruce) and 6E-14 (north 
Bruce) correspond closely with the Niagara Escarpment study area.  Sites from 
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north Halton to Simcoe occur in site district 6E-7, which extends eastward along 
the Oak Ridges Moraine.  The whole of site district 6E-7, including sites outside 
of the Niagara Escarpment study area, will need to be considered for a complete 
evaluation.  However, Niagara Escarpment-related features are restricted to the 
sites considered in the present study, so their ranking within this thematic study 
is perhaps warranted.  Additionally, three of the study sites contain Niagara 
Escarpment features but occur in adjacent site district 6E-5. These sites were 
considered in the context of adjacent site district 6E-4. 
 
In some areas, the sites considered are connected to other sites by natural links, 
or are merely separated by roads.  Contiguous or nearly-contiguous sites would 
score more highly if they were combined. 
 
The results of this evaluation are not intended to diminish the importance of  
ANSI status recommendations made in Riley et al. (1996) where ANSI statuses 
are recommended on the basis of a broader range of criteria, with representation 
of landform-vegetation patterns being the primary criterion.  The present 
evaluation focuses on a finer-scale set of criteria and is intended to complement 
ANSI status recommendations as well as assist government agencies and non-
government organizations in focusing scarce conservation funds on sites with the 
greatest concentrations of ecological diversity, sensitive species and imperilled 
elements. 
 
The importance of landscape-scale conservation planning cannot be 
overemphasized.  This may include restoration of links between natural areas, 
preservation of natural corridors and sound watershed management.  The 
integrity of the priority sites, the viability of the elements of concern, and the 
value of the investment by conservation groups will ultimately depend on the 
manner in which the surrounding landscape is managed. 
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