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EXECUTIVE SUMMARY 

This Forest Innovation Investment (FII) project was undertaken to evaluate the 
relationship of two approaches to ecological representation (a World Wildlife Fund 
Canada method and a Criteria and Indicators based method) to the definition of High 
Conservation Value Forests (HCVF) in the east Kootenays of British Columbia. 
 
Overall, we found that ecological representation can contribute to HCVs 1, 2 and 3 as 
defined by the Proforest Toolkit (Jennings et al. 2003).  A representation analysis can 
help identify those portions of protected areas that improve representation under 
HCV1.  Determining which ecosystems are vulnerable (due to poor representation or 
rareness) can contribute to identifying values under HCV3.  Representation can also 
contribute to HCV2 by highlighting candidate forest areas that improve the 
representation of vulnerable groups.  However, because HCV3 may include areas that 
are vulnerable due to poor representation, it potentially conflicts with HCV2, which 
identifies  large ‘intact’ forests.  We suggest that further guidance be developed on the 
application of ecological representation to HCVF designation, and that direction be 
provided on balancing the trade-off between HCV2 and HCV3.  We also note that the 
same potential trade-off exists where HCV2 and HCV3 are used to define Endangered 
Forests by the Wye Group (2002) approach. 
 
In our evaluation of representation approaches, we found that the WWF national gap 
analysis provided a coarser evaluation than did the regional indicator-based approach.  
In general, we believe that the two approaches are complementary: the more detailed 
indicator-based approach is better suited to setting regional management objectives 
for HCVFs, while the WWF gap analysis is well suited to determining the 
contribution of HCVF candidates as part of a national assessment strategy. 
 
In a case study that we undertook, the identification of vulnerable ecosystem groups  
helped to assess draft HCVF candidates for their contribution to HCV3.  Our case 
study also demonstrated the value of establishing targets for individual ecosystem 
types, rather than simply basing choices on representation class alone.  In addition, we 
believe the indicator-based approach that we applied to determine concentrations of 
habitat values may have utility in providing an objective way to identify, compare and 
explore trade-offs among HCVF candidates, thus helping inform HCVF decision 
making processes. 
 
Finally, we believe that a Criteria and Indicator-based approach to sustaining 
biological richness can provide context for identifying and monitoring HCVF’s within 
a broader framework intended to sustain species in managed forests. 
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INTRODUCTION 

This Forest Innovation Investment (FII) project was undertaken to evaluate the 
relationship of ecological representation to the definition of High Conservation Value 
Forests (HCVF) in the east Kootenays of British Columbia.  We reviewed two 
approaches to ecological representation.  The first was a gap analysis approach 
applied nationally by World Wildlife Fund (Iacobelli et al. 2003).  The second 
approach was a component of a Criteria and Indicator (C&I) strategy being applied in 
some regions of British Columbia, including the east Kootenays (Wells et al. 2004).  
We then evaluated the role representation could play in defining HCVFs in the East 
Kootenays, based on the Proforest HCVF Toolkit (Jennings et al. 2003). 
 
We focus our review on two study areas.  Our comparison of representation 
approaches was conducted within the East Kootenay Conservation Program (EKCP) 
study area.  Our evaluation of the contribution of ecological representation to HCVF 
designation was based on candidate HCVFs being considered for Tree Farm License 
(TFL) 14.  This evaluation was possible because a process is currently underway to 
designate HCVFs in the TFL by Tembec Industries Inc., and partners including World 
Wildlife Fund, Forest Ethics, East Kootenay Environmental Society and the 
University of British Columbia, along with Slocan Forest Products Ltd. as observers. 
 
Our objectives for this project were as follows: 
 

1. To review, compare and contrast two approaches to ecological representation. 
2. To evaluate the role of ecological representation in defining HCVFs. 
3. To undertake case study evaluations of ecological representation in the EKCP. 
4. To evaluate candidate HCVFs in TFL 14. 

 
 
Study Area 
The EKCP study area represents over 3.3 million hectares located in the Rocky 
Mountain Trench, in southeastern British Columbia (Figure 1).  The EKCP was 
established in 2001 by more than 25 conservation partners, including conservation 
organizations, industry and government agencies.  The mandate of this program is to 
coordinate and facilitate habitat conservation efforts and set conservation goals and 
objectives for the EKCP area includes a number of forest management units, 
including the  Cranbrook and Invermere Timber Supply Areas (TSA) as well as a TFL 
14.  The EKCP occurs with the Southern Interior Mountains Ecoprovince (Demarchi 
1988) and includes five forested biogeoclimatic (BEC) zones (Meidinger and Pojar 
1991): Engelmann Spruce – Subalpine Fir (ESSF), Montane Spruce (MS), Interior 
Douglas-fir (IDF), Ponderosa Pine (PP) and Interior Cedar Hemlock (ICH).  And is  
 
TFL 14 is managed by Tembec Industries Inc. and encompasses approximately 
151,000 hectares in southeastern British Columbia (Figure 1).  Most of the TFL 
occurs within the Eastern Purcell Mountains Ecosection, although the eastern edge 
lies within the East Kootenay Trench Ecosection of the Southern Interior Mountains 
Ecoprovince (Demarchi 1988).  Four of the five forested BEC zones found in the 
EKCP (ICH, IDF, ESSF and MS) are also represented within the TFL. 
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Figure 1.  Location of EKCP and TFL 14 study areas in British Columbia. 
 
 
 

DESCRIPTION OF APPROACHS 

Proforest High Conservation Value Forest Toolkit 
The High Conservation Value Forests (HCVF) concept was first developed by the 
Forest Stewardship Council (FSC) for use in their forest certification program 
(Principle 9; FSC 2002).  The concept is based on the notion that while every forest 
has some ecological and social value, certain forests contain values of outstanding 
significance or critical importance, and may be defined as HCVF.  Under FSC 
Principle 9, HCVFs are those forests that possess at least one of four attributes: (1) 
globally, regionally or nationally significant concentrations of biodiversity values 
and/or large landscape level forests with viable populations of most naturally 
occurring species, (2) rare, threatened or endangered ecosystems, (3) areas that 
provide basic services of nature in critical situations, (4) areas that are fundamental to 
meeting basic needs of local communities and/or are critical to local communities’ 
traditional cultural identity.   
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The FSC has since developed regional certification standards for the maintenance of 
High Conservation Value Forests in British Columbia (FSC 2002).  Under the 
assertion that management activities in HCVFs shall maintain or enhance the 
attributes that define such forests, the FSC standards for BC briefly outline the 
requirements for the assessment, management and monitoring of HCVFs.  However, 
the standards are not comprehensive with respect to the actual assessment process, 
and do not offer guidance on the specific steps required to identify HCVF attributes. 
 
Jennings et al (2003), in cooperation with World Wildlife Fund and Ikea, have created 
a Proforest High Conservation Value Forest Toolkit to offer comprehensive guidance 
on the global implementation of the HCVF concept.  The Proforest Toolkit differs 
from the FSC standards in that it emphasizes the identification of High Conservation 
Values (HCVs) as the basis for delineating High Conservation Value Forests.  The 
Toolkit provides a general introduction to the concept (Part 1), a detailed framework 
on how to define each HCV at both a national level (Part 2) and a forest management 
unit level (Part 3), and some direction on the appropriate management and monitoring 
of each HCV.  Because the Toolkit  is the most recent and internationally standardized 
description of the HCVF concept, it is the focus of our review. 
 
A High Conservation Value Forest is defined as the area of forest required to maintain 
or enhance a High Conservation Value (Jennings et al. 2003).  It may be a small part 
of a larger forest, or it may encompass an entire forest management unit.  Because 
HCVF designation relies solely on the presence of HCVs within a forest, any forest 
type can be considered a HCVF, including logged forests and plantations.  The HCVF 
concept is based on the idea that when a forest contains a value of significant 
importance, extra safeguards are required to ensure the continued maintenance or 
enhancement of that value.  HCVF designation does not preclude management 
operations, but activities should be planned so as to ensure that conservation values 
are maintained or enhanced.   
 
Proforest has expanded on the four FSC attributes under which a HCVF may be 
defined (Table 1); the first three values pertain directly to the conservation of 
biological diversity and are the focus of this report.  The process of defining HCVs 
requires both specifying the relevant forest values and the parameters used to measure 
them, and defining thresholds for HCVF designation (i.e., at what point a value is 
considered a HCV).  Four levels of information can be used to define HCVFs 
(Jennings et al. 2003): (1) Data – the underlying information upon which an 
assessment scheme is built; (2) Classification – the division of parameters into 
different classes or types (e.g., ecosystem classification); (3) Assessment – a reflection 
of the actual extent of each parameter class (e.g., extent of forest types); (4) 
Prioritization – the consideration of assessment results against designation thresholds 
for prioritization of individual forest areas (e.g., identifying forest areas critical to 
conserving a rare forest type).   
 
HCV1: Forest areas containing globally, regionally or nationally significant 
concentrations of biodiversity values 
Any forest that contains species identified as HCVs, or habitat for these species, 
should be considered a HCVF.  While many forests contain rare or endemic species, 
they may not necessarily be designated as HCVFs if they lack a globally, nationally 
or regionally significant concentration of these species.   HCV1 can be defined under 
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four different elements: protected areas, threatened and endangered species, endemic 
species, and critical temporal use.   
 
 
Table 1. The six classes of High Conservation Value (Jennings et al. 2003). 
 
 
Value Type  
 

 
Description 

HCV1 Forest areas containing globally, regionally or nationally significant 
concentrations of biodiversity values (e.g., endangered or endemic 
species). 

HCV2 Forest areas containing globally, regionally or nationally significant 
large landscape level forests, where viable populations of most (if 
not all) naturally occurring species exist in natural patterns of 
distribution and abundance. 

HCV3 Forest areas that are in or contain rare, threatened or endangered 
ecosystems. 

HCV4* Forest areas that provide basic services of nature in critical situations 
(e.g., watershed protection, erosion control). 

HCV5* Forest areas fundamental to meeting the basic needs of local 
communities (e.g., subsistence, health). 

HCV6* Forest areas critical to local communities’ traditional cultural 
identity (i.e., areas of cultural, ecological, economic or religious 
significance identified in cooperation with the local communities). 

* This HCV is not evaluated in this report. 
 
 
HCV 1.1 – Protected Areas 
 Existing protected areas (PAs) and their category of protection should be 
identified, and the overall effectiveness of the protected areas network assessed.  
Efficacy of protected areas depends on (1) threats (how threatened PAs are by 
anthropogenic disturbance), and (2) representation (how representative PAs are of 
critical biodiversity sites, habitats or species). Protected areas can subsequently be 
categorized as either (1) entirely HCVF, (2) having core areas that are HCVF, or (3) 
not HCVF. 
 
HCV 1.2 – Threatened and Endangered Species 
 Any existing processes for designating priority sites for rare, threatened or 
endangered species should be identified.  The adequacy of prioritization schemes 
should be assessed, considering the quality and scope of the scheme, and whether or 
not it is consistent with HCV definition. If the scheme(s) is insufficient for HCV 
designation, then determine if the forest area has (1) any individual species or 
concentrations of species whose presence would constitute a HCV, or (2) any critical 
habitat types that contain concentrations of rare, threatened or endangered species.  If 
the answer is yes to either of the above, then delineate the HCVF and include c ritical 
habitats/resources, movement corridors, and buffers around habitats/resources.  
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HCV 1.3 – Endemic Species 
 Any existing processes for designating priority sites for endemic species 
should be identified and their adequacy assessed.  If the prioritization scheme(s) is 
insufficient, then determine if the forest area contains (1) concentrations of endemic 
species, or (2) critical habitats known to contain concentrations of endemic species.  If 
the answer is yes to either of the above, then delineate the HCVF and include critical 
habitats/resources, movement corridors, and buffers around habitats/resources. 
 
HCV 1.4 – Critical Temporal Concentrations of Species 
 Any existing processes for designating priority sites for critical temporal use 
should be identified and their adequacy assessed.  If the prioritization scheme(s) is 
insufficient for HCV designation, then determine the landscape features and/or habitat 
characteristics that correlate with temporal concentrations of species (consider 
migration patterns and routes, wintering sites, seasonally available resources).  Decide 
which habitat types would constitute HCVs (based on habitat size, condition, 
surrounding landscape, etc.) and delineate HCVFs.  
 
HCV2: Forest areas containing globally, regionally or nationally significant large 
landscape level forests. 
HCV2 aims to identify forests that contain viable populations of naturally occurring 
species.  This includes forests where ecological processes and ecosystem functioning 
are wholly or mostly unaffected by recent anthropogenic activities.  Where forest 
ecosystems naturally form a landscape-level mosaic with other vegetation types (e.g., 
forests and avalanche tracks), and where species use both ecosystem types, then the 
HCV can relate to the whole mosaic, rather than to just the forest (Jennings et al. 
2003).  An individual forest management unit can be an HCVF if it is whole or part of 
a significant large, landscape level forest. 
 
Any existing priority sites for maintaining forest landscapes (including both protected 
areas and intact, natural forests) should be identified and the adequacy of the 
prioritization scheme assessed.  If the scheme(s) is insufficient for HCV designation, 
then significant forest landscapes should be identified from forest cover maps, 
considering such criteria as size (10,000’s of hectares), fragmentation and condition.  
A large landscape level forest may be considered significant if (1) large forests are 
regionally/nationally rare, (2) large forests are under-represented in the protected 
areas network, (3) it is less anthropogenically disturbed than other forests in the 
region/country, (4) it is more ‘natural’ than other forests in the region/country, or (6) 
it contains species with large area requirements.  Obviously significant landscapes 
may not always be apparent, even if large forest areas are present.   In this case, 
protected areas (individually or in combination with surrounding forest management 
units) may be used as focal areas for defining large landscape level forests.  Umbrella 
species, whose populations indicate HCV2 forests, may also be used to focus the 
delineation of large landscape level forests.  
 
HCV3: Forest areas that are in or contain rare, threatened or endangered ecosystems. 
HCV3 aims to ensure that threatened or endangered forest ecosystems, communities 
or types are maintained, particularly those that occur outside a protected areas 
network. This includes forest types that were previously widespread or typical of 
large regions; it also includes rare associations of species, even when the component 
species may be widespread and not in decline (Jennings et al. 2003). Native forest 
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ecosystems or species assemblages that are characteristic of a region, but are not rare 
or endangered, should not be considered HCVFs. 
 
Any existing processes for designating priority areas for ecosystem conservation 
should be identified and their adequacy assessed.  Relevant prioritization schemes can 
include (1) national or regional identification of priority forests, (2) national 
identification of priority areas, regions or forest types, (3) an assessment of the extent 
of each forest type, or (4) an ecosystem classification.  If the prioritization scheme(s) 
is insufficient for HCV designation, then define rare, threatened and endangered 
ecosystem types; definition should consider types that are regionally, nationally or 
globally rare or threatened, and types with other exceptional characteristics.  
Thresholds for HCVF designation should be determined for each ecosystem type, 
considering (1) conservation concern, (2) existing protection, (3) recent declines in 
extent, (4) responsibility, (5) minimum size, and (6) minimum condition.  Ecosystem 
types that are rare, threatened or endangered are generally considered to be HCVs 
unless they are seriously degraded or are well-represented in the existing protected 
areas network. 
 
Managing and Monitoring HCVFs 
Management must demonstrate how it will maintain or enhance each identified HCV; 
a precautionary approach and an adaptive management framework should always be 
adopted.  Three main options exist for managing HCVFs (Jennings et al. 2003): (1) 
protection – via reserves and buffers, (2) constraints – modify existing operations or 
use specific prescriptions, or (3) restoration.  For each HCV, specific guidance should 
be developed that considers existing legislation, tested management practices, key 
baseline information, information on relevant species and ecological processes.  The 
development of a monitoring  program should include (Jennings et al. 2003): (1) 
selection of indicators – changes in indicator should reflect real changes in HCV 
status; indicators can be ‘coarse-filter’ (broad measures of main forest features) or 
‘fine filter’ (specific measures of one aspect of forest), (2) program design – 
collecting baseline information, determining thresholds, data collection methods and 
frequency, type of analyses, and (3) review of results – annual reviews should ensure 
that indicators are being measured and results analyzed, and consider the implications 
to management of any changes in the HCV.  
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WWF National Protected Area Gap Analysis  
World Wildlife Fund Canada has developed a national gap analysis technique to 
assess ecological representation within protected areas (Iacobelli et al. 2003).  The 
analysis methodology was specifically built to assess representation in core terrestrial 
reserve networks, based on physical habitat types as a surrogate for biodiversity. The 
technique was subsequently translated into an automated GIS routine to provide a 
decision-support tool for planners and managers. The gap analysis tool is not an 
approach to directly designate areas of high conservation value; rather, it provides a 
scheme by which priority regions within the county may be identified.  It is meant to 
inform planning by testing reserve design options that were developed through 
overlay approaches, HCVF assessments and other methods. 
 
The WWF Canada gap analysis was based on physical habitat features, assumed to 
provide a representation assessment of the primary abiotic factors influencing species 
distributions.  Spatial units for analysis were defined as ‘enduring features’ of the 
landscape, identified within a national framework of natural regions having 
boundaries delineated according to differences in climate and physiography.  WWF 
based their national natural regions framework on the Terrestrial Ecoregions of 
Canada, and identified enduring features within each natural region using the Soil 
Landscapes of Canada database.  Each soil polygon was coded according to the 
prevalent landform type, considering topography, surficial deposit type and texture 
criteria.  Enduring features were unique to each natural region; the same soil polygon 
occurring in two separate natural regions was assigned two different enduring feature 
codes.  
 
Enduring features were evaluated based on their degree of representation in protected 
areas alone.  Rather than simply calculating the proportion of each spatial unit that 
occurred in a protected area, Iacobelli et al. (2003) emplo yed five criteria to evaluate 
representation: protected areas size guidelines, environmental variation, important 
community types, connectivity/adjacency and habitat quality (described below).  Each 
enduring feature was then scored for adequacy of representation based on values 
assigned for the representation criteria.  The final representation score for each 
enduring feature was calculated by summing the scores of the individual criteria, and 
then classified as adequate (A) , moderate (M), partial (P) and little/none (N). These 
final scores facilitated the identification of under-represented portions of a natural 
region, and provided guidance on the location of candidate protected areas.   
 
Protected Area Size Guidelines:  
This criterion was developed primarily on the basis of spatial scales of disturbance, 
although consideration was also given to the habitat requirements of focal species 
selected according to the criteria of Lambeck (1997).  The process followed three 
steps: (1) assembling data on natural disturbance events (mostly fire) and focal 
species for each ecoregion, and grouping together similar ecoregions to form natural 
disturbance zones (NDZs), (2) analyzing fire data for each NDZ to determine 
ecological integrity size thresholds at four spatial scales (stand, patch, landscape and 
regional landscape), and (3) matching ecological integrity size thresholds at each 
spatial scale to enduring feature size classes to determine linear equations for 
calculating recommended minimum protected area sizes.  A key component of 
developing PA size guidelines was matching the ecological integrity size thresholds to 
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the enduring feature size classes for each NDZ.  Larger enduring features were 
matched to ‘landscape’ scale events, and smaller enduring features were matched to 
‘stand’ or ‘patch’ scale events.    
 
Once the recommended area for protection was determined from the linear equations, 
the adequacy of protection for each enduring features was scored by assessing (1) the 
actual area of the largest contiguous protected portion vs. the recommended area, (2) 
the total protected area vs. the recommended area, and (3) the total surrounding 
protected area connected to the protected portion of the enduring feature vs. the 
recommended area.   
 
Environmental Gradients: 
This criterion was developed to quantify variation within each enduring feature.  
Because topographic variation was not distinguished by enduring features, there was a 
need to identify elevation gradients and assess if the range of elevation values in an 
enduring feature was represented in protected areas.   The representation of 
environmental gradients was evaluated for each enduring feature and scored 
according to the observed frequency (of cells) in each elevation class vs. the expected 
frequency (of cells) in each elevation class.  
 
Important Community Types:   
This criterion was developed to identify certain community types that are of 
significant importance to wildlife or ecological processes, and are not likely to be 
distinguished by enduring features.  Important community types include headwaters 
or watershed divides, shorelines, and major riparian corridors.   The representation of 
important community types was assessed based on the proportion of shoreline per unit 
area protected vs. the proportion of shoreline per unit area of each enduring feature.  
 
Connectivity/Adjacency: 
This criterion was developed to ensure that protected areas include heterogeneous 
habitat conditions.  Based on the assumption that smaller, more isolated PAs are less 
likely to maintain ecological integrity than are larger, more connected PAs, this 
criterion makes certain a variety of physical habitat types are included in PAs by 
guaranteeing that adjacent enduring features are connected to small enduring features.   
Connectivity was assessed for each enduring feature as part of the Protected Area Size 
Guideline scoring system. 
 
Habitat Quality:  
This criterion was developed to assess the degree of anthropogenic disturbance in 
enduring features that overlap with protected areas.  The density of permanent roads 
and transportation corridors was used as a proxy measure for habitat fragmentation 
and dissection.  Road density values of 0.5 m/ha and 1.75 m/ha were used as the 
lower and upper thresholds for scoring this criterion.  
 
Pilot studies indicated that the results obtained from the gap analysis routine were 
slightly more conservative than those obtained from a manual assessment procedure.  
Iacobelli et al. (2003) acknowledged that the relationship between recommended 
protected area size and enduring feature size should likely be non-linear, where the 
representation of smaller and/or rare landforms should be emphasized, while the 
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thresholds governing the representation of larger and/or common landforms should be 
relaxed.  Overall, the focus on landform and climate at multiple spatial scales allowed 
the assessment of entire planning regions.  However, the development of better 
methods to explicitly address species persistence (fine-filter approaches) should 
continue. 
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Criteria and Indicators Approach 
Description and Rationale 
The second approach to assessing ecological representation that is evaluated in this 
report was originally developed as a component of a biological richness criterion and 
three associated indicators.  The approach was initially developed by the 
Weyerhaeuser Adaptive Management Working Group for Weyerhaeuser’s coastal 
tenure (Bunnell et al. 2003).  In the East Kootenays, two licensees (Slocan Forest 
Products and Tembec Industries Inc.) are currently developing Sustainable Forest 
Management (SFM) plans based on the biological richness criterion and indicators 
(C&I; Tembec 2002; Slocan 2004).  Since the indicators (including ecological 
representation) are intended to be applied in an integrated manner, we provide a 
summary and rationale for the full approach here. 
 
The criterion and indicators for biodiversity that we present are conceptually 
consistent with the Criteria and Indicators (C&I) model of the Canadian Council of 
Forest Ministers Framework (CCFM 2003).  In the CCFM Framework, criteria 
represent goal statements, providing a clear definition of what is to be sustained; 
indicators are intended to assess success in achieving the goal.  However, the specific 
criterion and indicators that we discuss below differ somewhat from the CCFM 
Framework. 
 
Biological Diversity Criterion:  Biological richness and its associated values are 
sustained within the management unit (e.g., Invermere Timber Supply Area). 
 
This criterion defines the goal of maintaining biological diversity within a sustainable 
forest management framework.  Given the inherent complexity of biodiversity, 
species richness can be used as a credible interim surrogate for a criterion intended to 
maintain biological diversity (e.g., Bunnell 1998a).  Species richness, as a proxy, is 
intended to meet the standards for SFM criteria; it is measurable, cost effective and 
scientifically credible (Bunnell et al. 2003).  The intent of this criterion is to maintain 
productive, well-distributed populations of species in a defined management area.  
This will sustain the variation among individuals and species, allowing species to 
persist in changing environments (Bunnell 1998b). 
 
Success in attaining the biological diversity criterion can be assessed by three 
indicators that are hierarchical in nature, ranging from coarse filter to fine filter, and 
intended to be applied in an integrated manner (Bunnell et al. 2003). 
 
Indicator 1:  Ecologically distinct ecosystem types are represented in the non-
harvestable land base of the management unit to maintain lesser known species and 
ecological functions.  

Maintaining representation of a full range of ecosystem types is a widely accepted 
strategy to conserve biodiversity in protected areas (e.g., Margules and Pressey 2000) 
and is suggested for landscapes managed for forestry (e.g., Lindenmayer and Franklin 
2002).  Indicator 1 is a “coarse-filter” approach to sustain biological diversity based 
on this principle.  It is not intended as a stand-alone strategy, but rather to 
complement and provide context for Indicators 2 and 3.  Most species, especially 
those for which knowledge is sparse or absent, are best sustained by ensuring that 
some portion of each distinct ecosystem type is represented in a relatively unmanaged 
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state.  Unmanaged stands act as a precautionary buffer against errors in efforts 
intended to sustain species in the managed forest.  Unmanaged areas also help to 
sustain poorly understood ecosystem functions and provide an ecological baseline 
against which the effects of human activities can be compared.  Forest tenures in BC 
typically have 20% to 50% or more of forest in an unmanaged state – values that are 
comparable to recommendations given in the conservation literature.  Therefore, the 
critical question for monitoring may not be the total amount of unmanaged forest, but 
whether or not most or all ecosystem types are adequately represented in the 
unmanaged land base 
 
Indicator 2:  The amount, distribution, and heterogeneity of stand and forest 
structures important to sustain biological richness is maintained over time. 

Managing for forest structures that are both important for habitat and are affected by 
forest practices has long been recognised as an important strategy for maintaining 
species in forested landscapes (e.g., Thomas 1979; Bunnell and Kremsater 1990; 
Lindenmayer and Franklin. 2002).  Indicator 2 is a “medium-filter” approach based on 
these principles; it is designed to capture the habitat requirements of many species.  
Indicator 2 addresses the kinds, amounts and variability of forest structures that are 
necessary to sustain organisms in managed stands and landscapes.  Like Indicator 1, 
maintaining diverse habitat structure is intended to provide for a broad range of 
organisms, including many that are poorly known.  As an example, habitat structures 
for terrestrial vertebrate species fall into six general categories (or ‘sub-indicators’): 
dead and dying wood, coarse woody debris, hardwoods, riparian, shrubs and seral 
stages (Bunnell et al. 1999).  Landscape pattern and structure (e.g., edge habitat) are 
also addressed by Indicator 2. 
 
Indicator 3:  Productive and well-distributed populations of forest-dwelling species 
are maintained over time. 

Indicator 3 is a "fine-filter" approach, intended to monitor the presence and trends of 
species in response to changes in habitat structure and pattern.  Indicator 3 tests the 
broader approaches of Indicators 1 and 2.   Monitoring Indicator 3 primarily helps to 
assess whether or not the provision of habitat structure in the management area 
(Indicator 2) and in reserves (Indicator 1) can actually result in persistent populations 
of species.   The maintenance of productive populations of species and species guilds 
is based on three assumptions: (1) species distributions and productivity are affected 
by availability and quality of habitat; (2) populations of species will be maintained if 
their habitat requirements are maintained; (3) a large portion of the vertebrate species 
can be maintained by managing the main forest structural components with which 
these species are likely associated (Bunnell et al. 2003). 
 
Monitoring Indicator 3 is important for three reasons:   
 

1. We monitor species to ensure that the generative, adaptive capacity of the 
forest is sustained (Bunnell et al. 2003).  Variability among individuals, 
populations, species, and ecosystems allows for adaptation to change, which 
ultimately makes possible the generation of new biodiversity.  Sustaining 
species across their distribution is the simplest and most effective way to 
sustain the values of biological diversity (Bunnell 1998b). 
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2. Monitoring Indicator 3 helps evaluate the habitat benchmarks used, and helps 
verify the assumptions (Indicator 1 and 2) on which the maintenance of 
productive species and species guilds is base d (Indicator 3).   

 
3. We monitor Indicator 3 because the public sees sustenance of species as the 

ultimate measure of success or failure (Bunnell et al. 2003).  The public tends 
to associate biodiversity with species richness (i.e., the number of species in a 
given area), and the loss of biodiversity is often equated with the loss of 
species. 

 
Indicator-based approach to ecological representation (Indicator 1) 
The indicator-based approach to ecological representation includes developing 
ecosystem units, defin ing unmanaged areas, and determining ecological vulnerability. 
This approach has been applied in the EKCP study area (Wells et al. 2004), and forms 
the basis of our evaluation here. 
 
The first step in conducting a representation analysis is to define the ecosystems that 
occur across the landscape.  One method is to utilize broadly defined land classes or 
combinations of habitat types as surrogates for biological diversity (e.g., Franklin 
1993; Noss 1996; Margules and Pressey 2000; Lombard et al. 2003).   In British 
Columbia, the Biogeoclimatic Ecosystem Classification (BEC) system (Meidinger 
and Pojar 1991) provides a hierarchical classification of ecosystems on the basis of 
climate, soils, topography and vegetation.  The definition of ecosystem groups for 
representation analysis is based on the BEC system; multivariate cluster and 
ordination analyses utilize field data to develop groupings of site units according to 
shared similarities in climax vegetation communities.  Preliminary groupings are 
further refined through ecological review, using local knowledge of ecosystems and 
associated edaphic conditions.  One important characteristic of this approach is that it 
is focused on forested ecosystems only, although the option exists for the inclusion of 
non-forested types. 
 
Another important aspect of the indicator-based approach is that it considers all 
unmanaged areas, not only existing parks, but also areas designated as ‘unmanaged’ 
due to other constraints.  In a forested land base, these constraints can include 
inaccessible sites, steep slopes, environmentally sensitive areas, wildlife reserves, and 
riparian zones.  While these areas may not remain unmanaged in the future because of 
changing social, economic, or technological conditions, they can be viewed as 
equivalent to protected areas for the period when extractive activities are constrained.  
Identifying the contribution of such areas serves two purposes.  Where adequate 
representation is achieved in unmanaged areas, more intensive use of the managed 
land base can be permitted without increasing ecological risk.  Where representation 
is found to be inadequate, strategies can be developed to reduce ecological risk. 
 
Finally, the indicator-based approach  utilizes ecological representation as the primary 
criterion for assessing ecosystem vulnerability.  Vulnerability can be characterized as 
the likelihood of the biodiversity in a region being lost if a particular feature or area is 
compromised by management activities (Pressey et al. 1993).  We define vulnerability 
as the potential for harvesting to negatively impact ecosystems, and determine the 
vulnerability of these ecosystems by evaluating their representation in the unmanaged 
land base.  Ecosystems that are largely restricted to the timber harvesting land base 
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(THLB) are under-represented, and thus, are considered vulnerable (i.e., the greater 
the proportion that occurs in the THLB, the greater the vulnerability).  In addition, 
uncommon and rare ecosystems are considered to be potentially vulnerable to 
harvesting impacts by the very nature of their scarcity.  Ecosystems for which the 
study area has high responsibility (i.e., ecosystem groups with the majority of their 
extent occurring within the study area) are emphasized when assessing vulnerability; 
conversely, little consideration is given to those groups for which responsibility is 
low, simply because the majority of their extent occurs elsewhere.   These three 
criteria – representation in the unmanaged land base, rarity and responsibility – are all 
given consideration when ecosystem groups are ranked according to their 
vulnerability and priority groups for conservation are identified. 
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COMPARISON OF APPROACHS 

Comparison of WWF and Indicator-Based Representation Approaches 
Gap analysis is the scientific assessment of the extent to which ecosystems and 
species are protected; a gap analysis essentially looks for “gaps” in species and habitat 
conservation (Groves et al. 2002).  Both the WWF Canada and the C&I indicator-
based representation approaches are a form of gap analysis – the former examines 
gaps in the protection of enduring features and natural regions, while the latter 
examines gaps in the representation of distinct vegetation communities based on the 
BEC classification system.  The primary differences between the two approaches 
relate to the definition of spatial units (i.e., scale), the definition of the unmanaged 
land base, and the criteria used to assess representation. 
 
Spatial Units  
The WWF Canada gap analysis defines spatial units within a national natural regions 
framework, allowing for consistency in boundary definition nationwide.  The C&I 
indicator-based representation is not currently nested within a national framework and 
lacks a systematic means by which BEC variants may be included or excluded from 
analysis; instead, local ecological expertise is used to delineate the boundaries in 
which the spatial units are defined.  In addition, WWF Canada spatial units are 
applicable nationwide, using existing classification schemes and databases.  The 
indicator-based method of defining spatial units is limited by the extent of the BEC 
classification system and is currently only applicable in British Columbia. 
 
The WWF Canada and the indicator-based representation approaches operate at 
different spatial scales.  While both are ‘coarse-filter’ methods, the indicator-based 
representation is focused at a finer level of detail due to the spatial units used for 
analysis.  The WWF Canada approach defines spatial units based solely on physical 
properties (e.g., soil type, topography) (Iacobelli et al. 2003).  These are permanent 
(enduring) features of the landscape, and are identifiable regardless of plant 
community state.  The indicator-based approach defines spatial units for 
representation based on similarities in plant community characteristics.  Although 
vegetation communities are not permanent features of the landscape, the BEC system 
defines climax (potential) plant communities based on soils, topography and climate.  
By the very nature of the classific ation system employed, the indicator-based 
representation spatial units also consider key abiotic factors that influence species 
distributions.  In addition, because each enduring features can contain a range of 
elevations, topographic positions, and edaphic conditions, the representation of finer-
scaled habitats that are critical for certain species may be missed entirely.  The 
inclusion of vegetation, edaphic and elevation factors – all of which can strongly 
influence species distributions – may give the indicator-based spatial units a greater 
biological relevance than the enduring features. 
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Representation Analysis 
The definition of the land base, and what constitutes protected or unmanaged land, 
will influence the outcome of a gap analysis.  The WWF Canada approach evaluates 
representation in protected areas only and does not take into account other land use 
constraints (although any scenario of ‘reserves’ can be tested by their gap analysis).  
The indicator-based approach evaluates representation both inside and outside of 
protected areas, considering a range of constraint types and levels of protection, and a 
finer scale of land use.  This allows for various sensitivity analyses to be conducted, 
exploring the contribution to representation of different constraint classes.  Because 
the WWF Canada method assesses representation only in parks and reserves, results 
are likely to be more conservative than those of the indicator-based method.  In fact, 
because indicator-based representation considers the entire unmanaged landscape, 
results may lead to fewer permanent constraints on that portion of the land base 
available for resource extraction. 
 
The WWF Canada gap analysis employs a systematic and definable approach to 
assess the representation of enduring features.  An explicit, rule-based technique is 
used to assign representation scores based on the application of five weighted criteria 
(size, environmental variation, important habitat types, connectivity and habitat 
quality).  By comparison, the indicator-based approach applies 3 criteria (% protected, 
rarity, responsibility) to rank ecosystem groups according to conservation priority.  
The rules for assessing representation are somewhat subjective and are specific to the 
region being analyzed.  This is beneficial in that it localizes the representation 
analysis, but application elsewhere is limited.  
 
The WWF approach addresses representation thresholds, based primarily on spatial 
scales of natural disturbance events, and to a lesser degree, on the habitat size 
requirements of select focal species.  The indicator-based approach does not have a 
formal approach to setting targets, and is intended to be applied as a component of a 
species based effectiveness monitoring approach, rather than as a stand-alone 
indicator (Bunnell et al. 2003).  Both approaches, however, recognize the importance 
of identifying ecosystems that are poorly represented outside of the managed land 
base, and that rare ecosystems should have disproportionately greater representation 
in the unmanaged land base. 
 
Iacobelli et al. (2003) incorporate an environmental gradient criterion to account for 
the fact that enduring features include a range of elevations and topographic positions.  
The analysis determines if most of the elevation classes that occur in an enduring 
feature are represented in protected areas, though it considers only proportional 
representation of those classes.  Thus, common elevation classes receive the greatest 
protection, while elevation classes at the tail ends of the distribution receive little or 
no protection.  Some of these ‘uncommon’ classes may actually contain critical 
habitat for species (e.g., low elevation depression areas, xeric ridge tops) and should 
receive disproportionately greater protection.  By comparison, the indicator-based 
approach uses an ecosystem classification system that directly incorporates 
environmental variation.  The resulting ecosystem groups distinguish elevation and 
topographic gradients, precluding the necessity of including environmental gradients 
in the representation assessment. 
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Iacobelli et al. (2003) incorporate a habitat quality criterion, where proxy measures of 
habitat quality (e.g., road density) are used to assess the degree of human disturbance.  
indicator-based representation does not directly address habitat quality.  Ecosystem 
state, degree of past harvesting and/or level of intactness can all be considered as 
additional steps in the analysis, but the initial assessment of representation examines 
only the extent of each ecosystem group in the unmanaged land base. 
 
Overall, the WWF approach is a coarse-filter method of assessing the representation 
of spatial units broadly defined by physical, abiotic factors.  The indicator-based 
approach, while still considered coarse-filter, is a finer-scaled method of assessing 
representation using spatial units defined according to biotic factors (potential plant 
communities).  Assuming that the distribution (and richness/diversity) of species is 
influenced by abiotic and biotic factors, both methods can be considered valid 
approaches to defining spatial units for representation.  The two approaches are 
potentially complimentary with the indicator-based approach allowing more detailed 
assessments, and the WWF approach allowing local initiatives to link to national 
priorities. 
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The Role of Representation in Defining HCVF’s  
Ecological representation is considered an important component of biodiversity 
conservation (Franklin 1993; Noss 1996), particularly as a coarse-filter approach 
where species data is lacking (Wessels et al. 1999; Fairbanks and Benn 2000; 
Lombard et al. 2003).  Given this, the link between ecological representation and the 
designation of high conservation areas (i.e., HCVFs) should be made more explicit.  
Although representation is by no means a substitute for the HCVF process, it can 
provide guidance (beyond that already given by the HCVF process) for the 
identification and assessment of High Conservation Value Forests.  
 
Representation analysis can facilitate the HCVF definit ion process by providing 
information on three out of the four levels discussed in Part 2 of the Proforest HCVF 
Toolkit (Jennings et al. 2003): 
 
1. Classification: Classification divides the parameter in question into different 

classes or types; an example might include an ecosystem classification.  Because 
representation analysis requires the definition of ecosystem types, it can provide a 
classification scheme by which HCV3 and other priority forests may be identified.  

2. Assessment: Assessment makes the classification ‘real’ by reflecting the actual 
extent of each class; an example might include the extent of different forest 
classes.  Under a representation analysis, the ecosystem types identified by the 
classification process would then be assessed for risk and/or rarity based on their 
extent and their representation in the unmanaged land base.  

3. Prioritization: Prioritization is the final step in defining what specific forest areas 
are of outstanding importance; an example might include identifying which forest 
areas are critical to conserving a threatened or rare forest type.  Results of the 
assessment process (i.e., identification of threatened or rare ecosystem types) 
provide a prioritization scheme under which a conservation area can be identified, 
particularly under HCV3. 

 
An example can demonstrate the above:  An ecosystem classification results in the 
identification of 25 ecosystem types for a given region.  An assessment of the extent 
and location of those ecosystem types identifies 15 ecosystem types as common and 
well-represented, 5 ecosystem types as rare, and 5 ecosystem types as under-
represented and fragmented.  The prioritization scheme  then identifies which forests 
contribute the most to the representation of ecosystem types in the unmanaged land 
base, particularly those ecosystems that are rare or under-represented.  This 
information could then be used to select large patches of the common and well-
represented types under HCV2, and small patches of rare and/or under-represented 
types under HCV3.  In addition, if multiple large patches of common ecosystem types 
are present, greater priority could be placed on those patches having any rare or 
under-represented ecosystems nested within them. 
 
Existing prioritization schemes must be assessed for adequacy prior to their use in 
designating priority forests.  Whether or not a representation analysis can be adopted 
as a suitable prioritization scheme implies issues of scale.  The WWF Canada 
approach (representation of enduring features) is more likely to be applicable at a 
national scale, while the indicator-based approach (representation of vegetation 
communities) is more likely applicable at a regional or forest management unit (e.g., 
TFL or TSA) scale.  Together, the two approaches are complementary in nature. 



 

 19 

Additionally, the quality and resolution of the prioritization scheme must be 
considered.  ‘Only schemes that can identify individual forest areas are suitable for 
direct use in defining HCVs; many approaches identify parts of the country as being 
important for a value, but do not distinguish which individual forests within this area 
contain that value and which forests do not’ (Jennings et al. 2003).  This requirement 
suggests that the WWF approach, because it identifies under-represented enduring 
features and does not directly link with forest cover, may not be appropriate for 
identifying actual forest areas under HCV3.  However, the contribution of candidate 
HCVFs (identified under HCV1 and HCV2) to the representation of enduring features 
may still be used to prioritize and designate HCVFs.   
 
The two primary means by which representation can directly enhance the HCVF 
designation process are: (1) evaluation and prioritization of candidate HCVFs 
identified on the basis of other criteria (HCV1 and/or HCV2), and (2) identification 
and prioritization of candidate HCVFs under HCV3.   
 
HCV1 – Significant concentrations of biodiversity values 
Representation relates to HCV1 under the Protected Areas category (HCV 1.1; 
Jennings et al. 2003).  Protected areas (or parts thereof) can be designated as HCVFs 
if they are considered to be effective in conserving biodiversity.  Effectiveness is 
assessed according to (1) threat (anthropogenically threatened PAs would not receive 
designation), and (2) representation (PAs that do not contribute to the representation 
of critical biodiversity sites or habitats would not receive designation).  In this case, a 
prioritization scheme that identifies the representation of such sites or habitats in a 
protected areas network would be necessary; a regional approach (i.e., one that 
identifies specific and local ecosystem types) would likely be most useful. 
 
HCV2 – Significant large, landscape-level forests 
At both a national and a regional/local level, representation can help to determine if a 
candidate HCV2 forest is of significance.  ‘In some cases, although there are large 
areas of forest present, no obviously significant forest landscapes will be apparent’  
(Jennings et al. 2003).  However, the inclusion of representation in the assessment 
process may increase the likelihood of a large forest area being considered significant.  
In addition, a large landscape level forest is considered significant if it is (among 
other things) more natural in terms of natural disturbance patterns, stand structure, and 
habitat composition.  Under this criterion, representation can be used to assess the 
‘naturalness’ of a forest area with respect to the range of ecosystem types it contains.  
Representation can also facilitate the evaluation of multiple candidate HCVFs 
(defined under HCV2) by prioritizing them based on their individual contributions to 
representation. 
 
Ecological representation is likely to conflict with the concept of ‘intactness’ in 
certain areas, particularly where HCVF definition is focused primarily on HCV2.  
Well-represented ecosystem types are likely to occur as larger patches of intact forest, 
while ecosystem types with low representation are more likely to occur in a managed 
matrix with few large contiguous patches (Wells et al. 2004).  Using a computer-
assisted model to delineate reserves that maximize biodiversity values, Gonzales et al. 
(2003) found that smaller, dispersed reserves were necessary to achieve representation 
goals, as well as facilitate the persistence of geographically localized species and 
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provide connectivity in the form of ‘stepping stone’ reserves.  Thus, by focusing only 
on large, intact patches of forest to identify HCVFs, there may be missed 
opportunities for contribution to representation.  The fact that under-represented 
ecosystems may occur as non-contiguous and/or anthropogenically disturbed patches 
should not exclude them from consideration as potential HCVFs. 
 
HCV3 – Rare, threatened or endangered ecosystems 
A representation analysis can identify both rare and threatened/endangered 
ecosystems at multiple scales (e.g., provincially, nationally).  The WWF approach can 
identify areas or regions of priority at a national level, while the indicator-based 
approach can identify priority forests at a local or provincial level.  Representation 
analysis can also assess multiple levels of threat by examining the different types of 
land base constraints (e.g., parks/reserves, inoperable areas).  For example, an 
ecosystem type may be threatened when its protection in parks only is considered; the 
same type might not be threatened if representation outside parks, but within the 
unmanaged land base, is considered.  In addition, representation can be used to 
prioritize multiple sites for designation as HCVFs under HCV3.  There may be 
several candidate sites from which to choose – sites could be ranked according to their 
contribution to the representation of multiple rare and/or threatened ecosystem types.   
 
Finally, ecological representation analysis can facilitate the determination of 
appropriate thresholds for HCVF designation.  Section 2.3.5 (Part 2; Jennings et al. 
2003) gives several guidance statements to consider when determining thresholds.  
Considerations that representation relates to include: (1) the extent to which a 
forest/ecosystem type of conservation concern is protected by the existing PA 
network, and (2) the decline of that forest/ecosystem type in recent years. 
 



 

 21 

CASE STUDYS IN THE EKCP AND TFL 14 

WWF and Indicator-Based Representation Comparison 
Enduring features and ecosystem groups in the EKCP 
We evaluated the distribution of indicator-based ecosystem groups within enduring 
features for four Natural Regions in the EKCP study area.  The four Natural Regions 
(Eastern Purcell Mountains, East Kootenay Trench, Southern Park Ranges and Border 
Ranges) were selected based on their wide distribution within the study area (Figure 
2).  These Natural Regions were based on the Eastern Purcell Mountains Ecosection, 
the East Kootenay Trench Ecosection, and the Southern Park Ranges of the Southern 
Interior Mountains Ecoprovince of British Columbia (Demarchi 1988).  The Border 
Ranges Natural Region is comprised of the Elk Valley and Flathead Valley 
Ecosections (Demarchi 1988). 
 
We used enduring features data to evaluate the distribution of indicator-based 
ecosystem groups within enduring features for four Natural Regions in the EKCP 
study area.  We also compared the breakdown of WWF representation classes within 
the indicator-based representation rankings for the same four Natural Regions.  We 
did not consider enduring features smaller than 50 ha for the Natural Regions we 
evaluated.  Spatial data for WWF Natural Regions, enduring features and 
representation classes were provided by WWF Canada.  Spatial data for indicator-
based representation ecosystem groups and representation rankings were those of 
Wells et al. (2004).  Description of ecosystem groups are provided in Appendix 1 and 
enduring features in Appendix 2. 
 
We found that the correlation between indicator-based ecosystem groups and WWF 
enduring features was comparatively poor (Figures 3 – 6), though we did observe 
some general trends.  The amount of ‘other’ (non-forested) class found in some 
enduring features indicated  the broader range of land types to which enduring 
features apply, compared to the indicator-based ecosystem groups, which only apply 
to productive forest lands (Figures 3 – 6).  In some cases, this trend could be related to 
the soil characteristics of the enduring feature.  For example, in the Eastern Purcell 
Mountains, surficial materials of enduring features 133185 and 133187 are 
fluvioglacial and morainal till respectively, and are predominantly comprised of 
ecosystem group 7.  Conversely, enduring features 133189, 133191 and 133193 are 
primarily composed of colluvial materials and exposed bedrock, and are largely non-
forested (‘other’ class of ecosystem groups; Figure 3; Appendix 2).  Beyond this 
broad trend, we found that some indicator-based ecosystem groups tended to be found 
in a sub-set of enduring features, though the overlap was generally large (an expected 
result given the coarse scale of enduring features classification).  Surprisingly, the size 
of an enduring feature was often not related to the number of ecosystem groups it 
contained (Figures 3 – 6).   
 
Representation rankings in the EKCP and TFL 14 
We first compared representation rankings developed for enduring features (Iacobelli 
et al. 2003) and ecosystem groups (Wells et al. 2004) within the EKCP study area.  In 
spite of the differences in ecosystem classification, there were broad similarities in the 
assessment of representation between the two approaches (Figure 7).  These 
similarities were generally consistent across the four major Natural Regions found in 
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the study area, especially for the lowest representation class of each approach (Figure 
8).  Trends were more similar in the mountainous Natural Regions (Eastern Purcell 
Mountains and Southern Park Ranges)  (Figure 8a and Figure 8b), possibly due to the 
presence of protected areas and other unmanaged areas at higher elevations.  In the 
valley bottom (East Kootenay Trench), the WWF approach was more conservative 
than the indicator-based approach (Figure 8c).  This pattern may be explained by the 
absence of low elevation protected areas, leading to consistently low representation 
results for the WWF approach; conversely, the indicator-based approach identified 
ecosystem groups represented in non-harvested areas outside of protected areas, 
leading to higher representation results.  The consistency in ranking was also noted 
within TFL 14 (Figure 9). 
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Figure 2.  WWF Natural Regions in the EKCP. 
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Figure 3.  Ecosystem groups within enduring features for the Eastern Purcell Mountains Natural Region. 
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Figure 4.  Ecosystem groups within enduring features for the East Kootenay Trench Natural Region. 
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Figure 5.  Ecosystem groups within enduring features for the Southern Park Ranges Natural Region. 
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Figure 6.  Ecosystem groups within enduring features for the Border Ranges Natural Region. 
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Figure 7.  Enduring feature representation classes (a) and ecosystem group representation rankings (b) in the EKCP.  Representation rankings (b) 
are based on % in the non-harvested land base 

 

(a) (b) 



 

 29 

 
 

 
Figure 8.  Enduring feature representation classes within ecosystem group 
representation rankings for the Eastern Purcell Mountains (a), Southern Park Ranges (b), 
East Kootenay Trench (c) and Border Ranges (d) Natural Regions in the EKCP.  None, 
Partial, Moderate and Adequate are WWF Canada representation classes; Low, Moderate, 
High and Very High are representation rankings from Wells et al. (2004). 
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Figure 9.  Enduring feature representation classes (a) and ecosystem group 
representation rankings (b) in TFL 14.  Representation rankings (b) are based on % in 
the non-harvested land base 
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Representation rankings of HCVF candidates for TFL 14 
We evaluated draft HCVF candidates to determine which candidates contributed to 
low representation classes for both the WWF and the indicator-based representation 
approaches.  We found that in general, the same draft HCVF candidates contributed, 
with the exception of HCVF candidate 13 (Figure 10). 
 
We also assessed the degree to which draft HCVF candidates contributed to the 
representation of individual indicator-based ecosystem groups that were ranked as 
either Low (<20% representation) or Moderate (20-39% representation) (Wells et al. 
2004).  We set an arbitrary target for each group in the TFL to allow an objective 
evaluation of how well the draft HCVF candidates incorporated under-represented 
ecosystem groups.  The target was set based on contributing to an objective of 40% in 
the non-harvested land base (NHLB) (‘High’ ranking; Wells et al. 2004) within the 
EKCP.  For each group, we calculated the area required to achieve the target in the 
TFL, weighted by the responsibility of the TFL for that group relative to the EKCP 
(i.e., the proportion of a given group’s extent within the ECKP that occurs in TFL 14).  
We found that draft HCVF candidates only met the target number of hectares for 
ecosystem group 3, and that candidates were biased towards group 3 compared to the 
other three under-represented groups (Table  2). 
 
 
Table 2.  Representation targets for ecosystem groups ranked as Low (<20% NHLB) or 
Moderate (20-39% representation) that occur in TFL 14.  Targets are weighted by TFL 
14 responsibility.  Achieved amounts are the total area found in draft HCVF candidates 
for TFL 14. 
 

Group 
# 

EKCP Ranking 
(% Representation) 

TFL 14 
Responsibility 

40% 
Representation 

Target (ha) 
Achieved 

(ha) 
Achieved 

(%) 

1 Low (15%) 0.6% 87 28 31.9% 

3 Moderate (24%) 4.4% 1884 1948 103.4% 
6 Moderate (27%) 4.3% 297 109 36.9% 

7 Moderate (23%) 4.6% 2107 313 14.8% 
 
 
Representation of uncommon ecosystem types in HCVF candidates for TFL 14 
The indicator-based representation analysis of the EKCP identified a number of 
ecosystem groups that were either rare or uncommon in the study area (Wells et al. 
2004; Figure 7b).  We consider uncommon groups to be vulnerable by virtue of their 
relative scarcity in the EKCP.  We found that draft HCVF candidates in TFL 14 
incorporated 22 – 46% of 6 uncommon ecosystem groups found in the TFL.  All 
HCVF candidates, except candidates 5, 9 and 13, contained uncommon ecosystem 
groups to some degree (Figure 10b). 
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Figure 10.  Enduring feature representation classes (a) and ecosystem group 
representation rankings (b) for HCVF candidates (identified by number) in TFL 14. 
 

(a.) 
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Concentration of Indicator Values in HCVF Candidates for TFL 14 
Introduction 
Though our primary goal was to evaluate the role of representation in assessing 
HCVFs for the East Kootenays, we also wished to examine various ecological values 
in TFL 14 that are associated with other indicators used in the C&I approach of 
Bunnell et al. (2003).  We did not undertake a comprehensive evaluation of indicator-
based values for the TFL as this was beyond the scope of our study, nor was it our 
intention to evaluate the full set of HCV values as defined by the Proforest Toolkit 
(Jennings et al. 2003).  Rather, we wished to demonstrate an approach to utilizing 
indicator-based values in the assessment of candidate HCVF areas. 
 
We identified habitat elements that are associated with Indicator 2 of the C&I 
approach.  Indicator 2 focuses on habitat elements shown to be important to species 
and potentially affected by forestry (Bunnell et al. 2003).  Key elements include dead 
and dying trees for cavity nesting species, down wood, riparian habitats, hardwood 
and mixedwood stands, shrub and herb habitats, and seral or structural stages (e.g. 
Bunnell et al. 1999).  Indicator 2 also includes landscape level elements, including 
habitat edge and effects of roads (Bunnell et al. 2003).   
 
The list of habitat elements that we identified for this analysis is not complete, nor did 
we consider habitat for individual species (Indicator 3).  A comprehensive evaluation 
would include a broader set of habitats.  For example, grizzly bear foraging areas in 
riparian areas and avalanche chutes are known to exist in the TFL (Ferguson 2003). 
 
 
Indicator maps 
We created ‘indicator maps’ for some ecological values found in TFL 14 using spatial 
data provided by Tembec Industries Inc.  Old Growth Management Area (OGMA) 
mapping was based on Ferguson et al (2002).  Riparian mapping was based on 
Terrain Ecosystem Mapping (TEM; Ecosyste m Working Group 1998) of riparian and 
wetland habitats.  Hardwood, cavity nesting bird habitat and roads and harvesting 
were derived from forest cover mapping.  Roads were buffered based on use classes 
(Very Low = 25m; Low = 50m; Moderate = 100m; High = 250m).  Rare ecosystems 
were based on those derived by Wells et al. (2004).  The representation map was 
based on ‘Low’ and ‘Moderate’ representation ranks in the TFL ( Figure 9b). 
 
We developed habitat scores for the indicator maps for old growth patches, cavity 
nesting bird, riparian, rare ecosystems, hardwoods and road buffer and harvested area 
(Figure 11).  Scores are somewhat arbitrary, through we did identify habitat classes 
for OGMA, cavity nesting birds and representation. 
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Habitat scores: 
OGMA = 1 (‘Excellent’ or ‘Good’); OGMA = 0.5 (‘Moderate) 
‘Cavity nesting birds’ = 1 (≥25% Douglas-fir or western larch >140yrs; ≥25% 
hardwoods >100yrs) 
‘Cavity nesting birds’ = 0.5 (≥25% Douglas-fir or western larch 100 - 140yrs; ≥25% 
hardwoods 60 - 100yrs) 
Riparian and Wetlands = 1 
Hardwoods = 1 (≥25% hardwood cover) 
Rare Ecosystems = 1 
Representation = 1 (‘Moderate’); Representation = 2 (‘Low’) 
Roads and Harvesting = (-)10 (score treated as 0 for calculations) 
 
 
Concentrations of values 
We applied a raster-based approach, similar to that used by Blasutti and Iacobelli 
(2003), to determine concentrations of values.  We evaluated three options: a 
‘baseline’ option that considered Indicator 2 habitat elements only, a ‘road and 
harvesting’ option that considered the effect of removing road buffers and harvested 
areas from habitat consideration, and a ‘representation’ option that considered the 
effect of including the representation indicator in the assessment.  We summed the  
indicator maps to determine scores for the ‘baseline’ option (Figure 12a), the ‘roads 
and harvesting’ option (Figure 12b), and the ‘representation’ option (Figure 12c).  
Relative scores were determined for draft HCVF candidates (based on area weighted 
mean habitat scores).  HCVF candidates 1, 5 and 16 scored highest for all three 
options ( Figure 12a; see Figure 10 for locations of HCVF candidates).  Including 
representation substantially increased the scores (>20%) for candidates 1, 2, 3, 6, and 
16 (Figure 13).  However, the roads and harvesting option reduced scores for these 
five candidates, as well as for candidates 11, 12, and 14 (Figure 13).  HCVF 
candidates 3, 4, 6, and 14 seemed particularly affected by road and harvesting.  These 
were narrow HCVFs, associated with riparian and wetland habitats (Figure 10 and 
Figure 12b).  Though we caution that this is an incomplete evaluation intended to 
demonstrate the utility of the approach, the results do demonstrate the potentially 
conflicting effects of representation and intactness (based on road and harvesting 
activities). 
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Figure 11.  Indicator maps for TFL 14.  All habitats r eceived a value of 1, except in the OGMA 
(a) and cavity nesting bird (e) maps, where lighter colours indicate a value of 0.5.  Roads and 
Harvesting (f) areas were treated as non-habitat (0). 
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Figure 12.  Indicator concentration maps for TFL 14.  Blue areas reflect sums of indicator map 
values, where darker areas indicate higher values.  The yellow background indicates a 
candidate HCVF.  Road and harvested areas are red (b) and are treated as non-habitat. 
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Figure 13.  Relative HCVF candidate rankings in TFL 14 (a) and percent change from 
baseline for roads and harvest, and representation (b). 
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DISCUSSION 

Overall, we found that ecological representation can contribute to HCVs 1, 2 and 3 as 
defined by the Proforest Toolkit (Jennings et al. 2003).  A representation analysis can 
help identify those portions of protected areas that improve representation under 
HCV1.  In addition, determining which ecosystems are vulnerable (due to poor 
representation or rareness) can contribute to identifying values under HCV3.  
Representation can also contribute to HCV2 by highlighting those candidate forest 
areas for HCV2 that improve the representation of vulnerable groups.  However, the 
potential exists for representation objectives to conflict with HCV2 objectives, since 
large, ‘intact’ forests will often be found in forest types where development is limited 
and representation is relatively high.  Conversely, ecosystem types that are most 
vulnerable are generally, by definition more developed, which limits opportunities for 
finding large undeveloped areas that contribute to representation.  Examining the 
effects of incorporating roads and harvested areas and representation in TFL 14 
clearly demonstrated the potential for this conflict to occur.  Thus, insomuch as 
representation contributes to HCV3, there is a potential for HCV3 objectives to 
conflict with HCV2.  As such, guidance should be provided for balancing the 
potential trade-offs between identifying intact areas and improving representation.  
Direction on this issue is important because, as Pressey (1994) cautions, failures to 
improve representation when establishing reserves will likely increase the future costs 
of doing so.  Guidance on the application of representation to assist with HCVF 
identification could be made more explicit and better linked to established gap 
analysis approaches. 
 
While it was not within the scope of our project, we wish to note that HCVF 
designation has been linked to the identification of ‘Endangered Forests’ (EF) (Wye 
Group 2002).  EFs may be HCVF candidates whose value is considered sufficient to 
warrant protected status (Wye Group 2002).  The conclusions of this report thus apply 
to EF designation, insomuch as it is linked to HCVF designation.  In particular, the 
most vulnerable ecosystems identified through representation analysis (due to 
rareness or poor representation) may be helpful in ranking candidate EFs.  We note 
that the Wye Group (2002) refers to naturally and anthropogenically rare forests 
(analogous to HCV3) and to ‘intact’ forests (analogous to HCV2).  As with HCVF 
assessment, the same potential exists for trade-offs between intactness and ecosystem 
representation. 
 
In our evaluation of representation approaches, we found that the WWF national gap 
analysis provided a coarser evaluation than did the regional indicator-based approach, 
an expected result given the scale of the two analyses.  The national level ‘enduring 
feature’ classification matched poorly with the vegetation-based classification used in 
British Columbia, though some broad trends were noted.  Detailed analyses may 
reveal further useful relationships.  For example, although indicator-based ecosystem 
groups occur across a number of enduring features, it is possible that some groups are 
associated with specific surficial materials that partly define enduring features. 
 
The indicator-based approach also assessed land use at a finer scale than did the 
WWF approach, considering the contribution of both established protected areas and 
areas currently excluded from management for other reasons.  The WWF approach 
also considered more criteria when determining the adequacy of representation, 
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including estimates of natural disturbance and habitat requirements of select focal 
species.  In spite of these differences, the ranking of representation classes by the two 
approaches corresponded surprisingly well.  This result suggests that patterns of land 
use may lead to consistent patterns of ecological representation at a coarse scale (e.g., 
low elevation ecosystems are highly developed, while protected areas are biased 
towards higher elevations).  In general, we believe that the two approaches are 
complementary: the more detailed indicator-based approach is better suited for setting 
regional management objectives for HCVFs, while the WWF gap analysis is well 
suited for determining the contribution of HCVF candidates as part of a national 
assessment strategy. 
 
Our evaluation of draft HCVF candidates for TFL 14 allowed us to determine which 
candidates might best contribute to improving representation.  In particular, the 
identification of vulnerable ecosystem groups (due to poor representation or rareness) 
helped to assess draft HCVF candidates for their contribution to HCV3.  Our 
assessment also demonstrated the value of establishing targets for individual 
ecosystem types, rather than simply basing choices on representation class alone.  
Even if targets are somewhat arbitrary, they will ensure that HCVF candidates are 
balanced amo ng different ecosystem types, avoiding unintentional biases.  Finally, we 
demonstrated an approach to evaluating candidate HCVFs through the use of raster-
based habitat indicator mapping.  This approach allowed us to explore the role that 
that habitat indicators (Indicator 2 of the C&I approach) could play in assessing 
HCVF candidates, in addition to the representation indicator.  We also believe that the 
GIS method we employed may have more general utility in providing an objective 
way to identify, compare and explore trade-offs among HCVF candidates, thus 
helping inform HCVF decision making processes. 
 
Our results are limited by the resolution of the data used for the assessment process.  
We have previously noted the coarse scale of the WWF enduring feature data 
(Iacobelli et al. 2003).  The indicator-based approach is limited by the quality of 
ecosystem group definition, ecosystem group mapping and non-harvested land base 
mapping (Wells et al. 2004).  We caution that current ecosystem group mapping in the 
EKCP has limited accuracy (Ketcheson et al. 2002), and indicator-based 
representation results will improve as new mapping data become available. 
 
The indicator-based approach to representation we evaluated was one component of 
an integrated set of indicators intended to assess success in sustaining species richness 
in managed forests (Bunnell et al. 2003).  The focus of this project was to evaluate the 
role of representation in defining HCVF designation, and we did not fully consider the 
relationship between the C&I approach and HCVF assessment.  However, we note 
that the C&I approach is first and foremost a monitoring framework, with a clearly 
defined objective for monitoring (sustaining species richness).  While the Proforest 
Toolkit provides significant guidance to support HCVF monitoring, it does not 
specify what is to be monitored, since that depends on which HCVs have been 
identified (Jennings et al 2003).  We believe that the C&I approach can provide 
context for identifying and monitoring HCVFs within a broader framework intended 
to sustain species in managed forests. 
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APPENDIX 1:  DESCRIPTION OF ECOLOGICAL GROUPINGS1 

Ecosystem Group 1: 
• Subxeric – submesic (Douglas-fir, ponderosa pine, bunchgrass) IDF/PP  (PPdh2/01, IDFdm2/03, 
IDFun/DJ) 
• Characterized by variable slope positions, often on warm aspects.  Dominated by open Douglas-fir 
(Pseudotsuga menziesii) and ponderosa pine (Pinus ponderosa) stands; understory of saskatoon, 
bluebunch wheatgrass (Agropyron spicatum), fescues (Festuca spp.), needlegrasses (Stipa spp.), 
kinnikinnick (Arctostaphylos uva-ursi), yarrow (Achillea millefolium), and arrow-leaved balsamroot 
(Balsamorhiza sagittata). 
• PPdh2/01 and IDFdm2/03 cluster and ordinate together closely.  The IDFun/DJ, not evaluated in 
multivariate analysis, was assigned on the basis of environmental and vegetation similarity. 
• This group includes the driest forested sites in East Kootenays; appears to have been subject to low 
intensity surface fires historically. 
 
Ecosystem Group 2: 
• Submesic - mesic (cool aspect, mossy) IDFun (IDFun/DP) 
• Characterized by cool, mossy aspects.  Dominated by Douglas-fir stands with step mosses. 
• The IDFun/DP, not evaluated by multivariate analysis, was assigned based on environmental and 
vegetation similarity. 
• This type is quite distinct from other types. Sites in the IDFun seem very sensitive to aspect. Very 
little cover of shrubs or herbs. 
 
Ecosystem Group 3: 
• Circum-mesic (Douglas-fir, pinegrass) MS/ICH/IDF  (IDFdm2/01, IDFdm2/04, ICHmk1/03, 
ICHmk1/04, ICHdm/FB, MSdk/04, IDFdm2a/LP) 
• Characterized by primarily submesic and mesic sites (ICHmk1/03 is often subxeric, IDFdm2/04 is 
sometimes subhygric); primarily mid-slope positions on variable aspects (ICHmk1/03 sometimes 
upper, IDFdm2/04 often lower or level).  Dominated by Douglas-fir and lodgepole pine  (Pinus 
contorta) stands, with a minor hybrid white spruce (Picea glauca x engelmannii) component that is 
generally restricted to shrub or lower canopy layers in IDFdm2/04 and ICHmk1/04; understory of 
pinegrass (Calamagrostis rubescens), soopolallie (Shepherdia canadensis), birch-leaved spirea (Spirea 
betulifolia), saskatoon, and oregon-grape (Mahonia aquifolium). 
• The ICHmk1/04 originally clustered with the ICHmk1/01; however, the ICHmk1/01has almost no 
pinegrass, soopolallie or saskatoon, but considerable western redcedar (Thuja plicata) and queen’s cup 
(Clintonia uniflora)  when compared to the ICHmk1/04, hence the ICHmk1/04 was placed in this 
group. The IDFdm2/04 originally clustered with the MSdk/01; the MSdk/01 has considerable subalpine 
fir (Abies lasiocarpa), grouseberry/bilberry, false azalea, knight’s plume (Ptilium crista-castrensis ) and 
Utah honeysuckle (Lonicera utahensis ), but very little snowberry, trembling aspen (Populus 
tremuloides) and paper birch (Betula papyrifera)  when compared to the IDFdm2/04, hence the 
IDFdm2/04 was placed in this group.   The IDFdm2a/LP and ICHdm/FB, not evaluated in multivariate 
analysis, were assigned on the basis of environmental and vegetation similarity. 
• Likely to be the most widespread ecosystem type in the East Kootenays. 
 
Ecosystem Group 4: 
• Circum-mesic ICHdw/dm (ICHdw/01a, ICHdw/01B, ICHdm/FH) 
• Characterized primarily by mid-slope positions.  Dominated by western hemlock (Tsuga 
heterophylla ), Douglas-fir, western redcecar and western larch (Larix occidentalis ) stands; understory 
of falsebox (Paxistima myrsinites), black huckleberry (Vaccinium membranaceum), prince’s pine 
(Chimaphila umbellata), queen’s cup and twinflower (Linnaea borealis). 
• The ICHdw/01 was not included in the multivariate analysis for the East Kootenays because its 
extent is largely outside the study area boundaries.  It was later assigned based on environmental and 
vegetation similarity. The ICHdm/FH, not evaluated in the multivariate analysis, was assigned based 
on environmental and vegetation similarity. 
• This type comprises a small area overall, and is well distinguished from other types in the East 
Kootenays. There is some distinction between mid-elevation ICHdm and low elevation ICHdw, in that 

                                                   
1 From Wells et al. 2004 
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Hw is dominant in the ICHdm/FH while Fd is dominant in the ICHdw/01. The shrub community is 
better developed and more diverse in the ICHdw.  
 
Ecosystem Group 5: 
• Mesic IDFun2 (IDFun2/FH) 
• Characterized by mid-slope positions.  Dominated by Douglas-fir and aspen stands with a rich 
herb understory. 
• The IDFun2/FH, not evaluated by multivariate analysis, was assigned based on environmental and 
vegetation similarity. 
• This type is quite distinct from other types. There is a diverse herb understory, with only minor 
amounts of pinegrass. This unit is restricted to a very small area near the Crowsnest Pass. 
 
Ecosystem Group 6:  
• Mesic ICHmk1 (ICHmk1/01) 
• Characterized by mid-slope positions. Dominated by subalpine fir, hybrid white spruce, western 
redcedar and lodgepole pine (Douglas-fir, western larch) stands; understory of falsebox, black 
huckleberry, queen’s cup, prince’s pine, one sided wintergreen (Orthilia secunda) and feathermoss. 
• The ICHmk1/04 had originally clustered with the ICHmk1/01. The /01 has almost no pinegrass, 
soopolallie or saskatoon, but considerable amounts of redcedar and queen’s cup when compared to  the 
04, hence they were separated. Ordination indicated that the MSdk/01 was most similar to the 
ICHmk1/01. However, redcedar, queen’s cup, black huckleberry and falsebox are common in 
ICHmk1/01, while pinegrass, false azalea, soopolallie are rare when compared to the MSdk/01. This 
was sufficient distinction to keep them separate. 
• Redcedar on this site series is often restricted to the intermediate canopy, due to frequency of 
disturbance. 
 
Ecosystem Group 7: 
• Mesic MS/IDFdm2a (MSdk/01, MSdk/XF, IDFdm2a/SG) 
• Characterized by mid-slope positions and variable aspects.  Dominated by hybrid white spruce, 
lodgepole pine, Douglas-fir and subalpine fir (western larch) stands; understory of soopolallie, false 
azalea, birch-leaved spirea, Utah honeysuckle, bunchberry (Cornus canadensis); relatively low cover 
of pinegrass and feathermoss 
• The MSdk/01originally clustered with the IDFdm2/04 (see above notes for why they were 
separated) and ordinated together with the ICHmk1/01. However, the MSdk/01 was kept separate from 
the ICHmk1/01 because it has much greater amounts of pinegrass, false azalea and soopolallie.  The 
MSdk/XF and IDFdm2a/SG, not evaluated in multivariate analysis, were assigned on the basis of 
environmental and vegetation similarity 
• Seral (lodgepole pine and Douglas-fir/ western larch) and late seral (hybrid white spruce and 
subalpine fir) stands both commonly found in this group. 
 
Ecosystem Group 8: 
• Subhygric PPdh2 (PPdh2/03) 
• Characterized by level to depression slope positions.  Dominated by ponderosa pine, aspen and 
Douglas-fir stands; understory of roses (Rosa spp.), bluegrasses (Poa spp.) and pinegrass. 
• Clustering and ordination indicate that this is a unique ecosystem type. 
• This type is distinguished from the PPdh2/04 by its lack of tall shrubs and black cottonwood 
(Populus balsamifera). 
 
Ecosystem Group 9: 
• Subhygric IDFun2 (IDFun2/SD) 
• Characterized by lower to level slope positions.  Dominated by hybrid white spruce and Douglas-
fir stands with red-osier dogwood (Cornus stolonifera). 
• The IDFun2/SD, not evaluated by multivariate analysis, was assigned based on environmental and 
vegetation similarity. 
• This type is has not been sampled, though the surrounding area is distinctive. This group is 
restricted to a very small area near the Crowsnest Pass. 
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Ecosystem Group 10: 
• Subhygric ICHmk1 (ICHmk1/06) 
• Characterized by lower to level slope positions.  Dominated by Cw, hybrid white spruce and Bl 
stands; understory is high cover of oak fern (Gymnocarpium dryopteris), lady fern (Athyrium filix-
femina), foamflower, queen’s cup, five-leaved bramble and Sitka alder. 
• The ICHmk1/06 originally clustered with the ICHmk1/07, but ordination indicates considerable 
distance between the two site series. The ICHmk1/07 lacks Cw and has a number of cool, wet site 
indicators (e.g., arrow-leaved groundsel, cow parsnip). 
• This type is found where cold air pooling is not present.  In the ICHmk1 climate, this would 
preclude western redcedar; however, this is one of few sites in the ICHmk1 where mature cedar is 
commonly seen. Similar in ma ny regards to the ICHdm/XA, except that western hemlock is dominant 
in the XA. 
 
Ecosystem Group 11: 
• Subhygric MS/ICH (MSdk/05, ICHmk1/05, IDFdm2a/SS) 
• Characterized by lower slope positions.  Dominated by hybrid white spruce (Fd, Bl) stands; 
understory of thimble berry, snowberry, bunchberry and sarsaparilla. 
• The MSdk/05 originally clustered with the MSdk/06, but was more closely related to the 
ICHmk1/05 in the ordination plot. The MSdk/06 is a fluvial riparian site that has considerable amounts 
of horsetail and lacks snowberry and meadow-rue, relative to the /05; hence, the two site series were 
kept separate. The ICHmk1/05 originally clustered with the IDFdm2/05, but was more closely related 
to the MSkd/05 in the ordination plot. The IDFdm2a/SS, not evaluated in multivariate analysis, was 
assigned on the basis of environmental and vegetation similarity; this site is mapped using the MSdk/05 
site series description. 
• While the MSdk/05 and ICHmk1/05 share many environmental and vegetation characteristics, the 
ICHmk1/05 has a considerable component of Cw.  However, the majority of sites have Cw in the 
intermediate layer and it was thought that these two units were sufficiently similar to group together. 
 
Ecosystem Group 12: 
• Subhygric – hygric (fluvial riparian) IDF (IDFdm2/05, IDFun/SS) 
• Characterized by fluvial riparian sites.  Dominated by hybrid white spruce (Douglas-fir, aspen) 
stands; understory of red-osier dogwood, Douglas maple (Acer glabrum), wild sarsaparilla (Aralia 
nudicaulis ) and bunchberry. 
• The IDFdm2/05 originally clustered with ICHmk1/05, but was relatively well-separated in the 
ordination plot.  The two site series were kept separate, primarily because the ICHmk1/05 has western 
redcedar and subalpine fir, as well as numerous other distinguishing species.  The IDFun/SS, not 
evaluated in the multivariate analysis, was assigned on the basis of environmental and vegetation 
similarity. 
• This group represents the highest productivity sites in the IDF. 
 
Ecosystem Group 13: 
• Subhygric – hygric ICHdm (ICHdm/XA) 
• Characterized by lower to level slope positions.  Dominated by western hemlock, western 
redcedar, subalpine fir and hybrid white spruce stands; understory of black huckleberry and oak fern  
(some sites with lady fern  and devil’s club [Oplopanax horridus]). 
• The ICHdm/XA, not evaluated by multivariate analysis, was assigned based on environmental and 
vegetation similarity. 
• The ICHdm/XA is a composite unit that contains western redcedar – western hemlock – oak fern 
and western redcedar – western hemlock – devil’s club – lady fern sites, with spruce – arrow-leaved 
groundsel (Senecio triangularis) sites. The oak fern type is the most widespread.  The spruce – arrow-
leaved groundsel sites are also mapped as a separate map entity. The type shares some similarities  with 
the ICHmk1/06, but the dominance of western hemlock was thought sufficient to separate the two. 
 
Ecosystem Group 14:  
• Hygric (fluvial riparian) PPdh2 (PPdh2/04) 
• Characterized by level, mid-bench, fluvial riparian sites.  Dominated by open black cottonwood 
and hybrid white spruce (Doulgas-fir) stands; understory of snowberry, bluegrasses and common 
silverweed (Potentilla anserina). 
• Clustering and ordination indicate that this is a unique ecosystem type. 
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• This rare type is poorly sampled and prone to weeds (based on species found in database). 
 
Ecosystem Group 15: 
• Hygric (fluvial riparian) IDF (IDFdm2/07, IDFdm2/XB) 
• Characterized by level, mid-bench, fluvial riparian sites.  Dominated by open hybrid white spruce 
stands; understory of water birch (Betula occidentalis), horsetails (Equisetum spp.), sarsaparilla, sedges 
(Carex spp.), red-osier dogwood and trailing raspberry (Rubus pubescens). 
• Clustering and ordination indicate that this is a unique ecosystem type.   
• The area mapped as this type may include cottonwood fluvial types which have not been sampled 
or described in the BEC database. The IDFdm2/XB is a combination of the /07 and the non-forested 
IDFdm2/06. These occur as a complex and are best included here. 
 
Ecosystem Group 16: 
• Hygric (cottonwood fluvial riparian) IDFun (IDFun/CD) 
• Characterized by level, mid-bench, fluvial slope positions.  Dominated by open cottonwood and 
hybrid white spruce stands with red-osier dogwood. 
• The IDFun/CD, not evaluated by multivariate analysis, was assigned based on environmental and 
vegetation similarity. 
• This type is related to the PPdh2/04 but has had no sampling. Sites that occur along the Columbia 
and Windemere Lakes, and in the presence of calcareous seeps, are likely distinct.  
 
Ecosystem Group 17: 
• Hygric (fluvial riparian) ICH (ICHmk1/07, ICHdm/SD) 
• Characterized by level, mid-bench, fluvial riparian sites.  Dominated by open spruce and subalpine 
fir stands; high cover of horsetail, lady fern, bluejoint (Calamagrostis canadensis), arrow-leaved 
groundsel, cow parsnip (Heracleum maximum) , mountain alder (Alnus incana) and clasping 
twistedstalk (Streptopus amplexifolius). 
• The ICHmk1/07 originally clustered with the ICHmk1/06, but ordination indicated considerable 
distance between the two site series. The ICHmk1/07 lacks western redcedar and has a number of cool, 
wet site indicators (e.g., arrow-leaved groundsel, cow parsnip) that are not found in the ICHmk1/06. 
The ICHdm/SD, not evaluated by multivariate analysis, was assigned based on environmental and 
vegetation similarity. 
• The ICHdm/SD bears a great deal of similarity to the mk1/07; it is also a cool air riparian site that 
lacks western redcedar, and is often found just below sites showing the best growth of cedar. 
 
Ecosystem Group 18: 
• Hygric (fluvial riparian) MS (MSdk/06, IDFdm2a/SH) 
• Characterized by level, mid-bench, fluvial riparian sites.  Dominated by hybrid white spruce  
(subalpine fir) stands; understory of horsetail, bunchberry, black twinberry, red-osier dogwood and 
feathermoss. 
• The MSdk/06 originally clustered with the MSdk/05. However, the MSdk/06 is a fluvial riparian 
site that has considerable amounts of horsetail and lacks snowberry and western meadow-rue 
(Thalictrum occidentale  ) – this is in contrast to the MSdk/05, which is often found on lower slopes. 
The two site series were therefore kept separate.  
 
Ecosystem Group 19: 
• Subhydric MS (MSdk/07, IDFdm2a/SB) 
• Characterized by level slope position and organic soils.  Dominated by open hybrid white spruce 
stands; understory of sedges, Sitka alder (Alnus viridis ), black twinberry, scrub birch (betula 
glandulosa) and sphagnum (Sphagnum spp.). 
• Clustering and ordination indicate that this is a unique type.  The IDFdm2a/SB, not evaluated in 
multivariate analysis, was assigned on the basis of environmental and vege tation similarity. 
• This type is marginally forested and can be found in a mosaic with non-forested wetlands and 
better drained site series (MSdk/05 and /06) depending on microtopography. The IDFdm2a/SB 
comprises a very small area overall (about 30ha.) and has not been observed in the field. 
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Ecosystem Group 20:   
• (Warm aspect) Xeric ESSFdk, subxeric MSdk (ESSFdk/02, MSdk/03, IDFdm2a/LJ). 
• Characterized by warm aspects, generally upper slope positions.  Dominated by open Doulgas-fir 
(lodgepole pine) stands; understory of Douglas maple, soopolallie, common juniper (Juniperus 
communis); relatively low cover of pinegrass and kinnikinnick. 
• ESSFdk-02 and MSdk-03 clustered and ordinated together closely.  The IDFdm2a/LJ, not 
evaluated in multivariate analysis, was assigned based on environmental and vegetation similarity. 
• This group shares some similarities with Group 6, but combining these would create a group that 
ranges from the IDFdm1 to the ESSFdk.  
 
Ecosystem Group 21: 
• Subxeric ESSF (ESSFdk/03, ESSFdk/04, ESSFdm2/FG). 
• Characterized by variable aspects, upper to mid slope positions.  Dominated by subalpine fir, 
Engelmann spruce, lodgepole pine (Douglas-fir, western larch) stands; understory is species-poor with 
generally low cover, often grouseberry/bilberry dominated. 
• Clustering grouped these together with the ESSFdk/01 and /05. However, the ordination indicated 
that the /03 was well separated from the rest of the group.  The ESSFdm2/FG, not evaluated in 
multivariate analysis, was assigned based on environmental and vegetation similarity. 
• ESSFdk/04 is included in this group because PEM mapped ESSFdk/03 and /04 as a composite 
map entity, although the /04 is more diverse and generally more productive than the 03 and was 
initially assigned to Group 3. This group has less species diversity and is less productive than Group 3. 
 
Ecosystem Group 22: 
• Mesic – subhygric ESSF (ESSFdk/01, ESSFdk/05, ESSFdm2/FP, ESSFdm2/FV, ESSFdm2/XC). 
• Characterized primarily by mid-slope positions, variable aspects.  Dominated by subalpine fir and 
Engelmann spruce stands; understory of false azalea, grouseberry/bilberry, feathermoss and arnica 
(Arnica spp.). 
• Clustering and ordination results confirmed similarity of ESSFdk/01 and /05.  The ESSFdm2/FV, 
ESSFdm2/FP and ESSFdm2/XC, not evaluated in multivariate analysis, were assigned on the basis of 
environmental and vegetation similarity. 
• Although ESSFdk/05 and /06 are placed in the same plant association in the BEC hierarchy 
(Subalpine fir – Azalea – Horsetail), the 05 has very few wet site indicators. The ESSFdk/05 is found 
on cool air benches with slight seepage and bears greater resemblance to mesic sites.  
 
Ecosystem Group 23: 
• Hygric (fluvial riparian) ESSF (ESSFdk/06, ESSFdm2/FH) 
• Flat fluvial sites, characterized by toe or level slope positions.  Dominated by subalpine fir and 
Engelmann spruce stands, often with canopy gaps; understory of false azalea, bunchberry, horsetail, 
and feathermoss. 
• ESSFdk/06 is well separated in clustering from other ESSF sites, and in ordination from other wet 
sites. The ESSFdm2/FH, not evaluated in multivariate analysis, was assigned based on environmental 
and vegetation similarity. 
• Often occurs in a mosaic with mesic – subhygric ESSF sites depending on microtopography. 
Gappy canopy due to windthrow on wet soils. 
 
Ecosystem Group 24: 
• Subhydric ESSFdm2 (ESSFdm2/FS) 
• Characterized by warm aspects and upper slope positions.  Dominated by very open Engelmann 
spruce (Picea engelmannii) stands, with willow (Salix spp.), scrub birch and sphagnum.    
• The ESSFdm2/FS, not evaluated by multivariate analysis, was assigned based on environmental 
and vegetation similarity. 
• This type is appears very similar to the non-forested ESSFdk/07. Data from TFL14 comes from 
non-forested sites with regenerating Engelmann spruce. Difficult to know if this type should be 
considered forested.  
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Ecosystem Group 25: 
• Xeric – subxeric ESSFwm/dm (ESSFwm/02, ESSFdm1/DB) 
• Characterized by upper slope positions.  Dominated by subalpine fir, lodgepole pine and 
Engelmann spruce stands; understory is very species-poor, primarily grouseberry/bilberry and Cladonia 
lichens. 
• The ESSFwm/02 was not included in the multivariate analysis for the East Kootenays because its 
extent is largely outside the study area boundaries.  It was later assigned based on environmental and 
vegetation similarity. The ESSFdm1/DB, not evaluated in the multivariate analysis, was assigned based 
on environmental and vegetation similarity. 
• This type is species-poor and of low productivity. 
 
Ecosystem Group 26:  
• Subxeric –  submesic ESSFdm1 (ESSFdm1/FB) 
• Characterized by mid to upper slope positions;  Dominated by Pl and subalpine fir (Engelmann 
spruce) stands; understory of black huckleberry, beargrass (Xerophyllum tenax) and 
grouseberry/bilberry. 
• The ESSFdm1, not evaluated by multivariate analysis, was assigned based on environmental and 
vegetation similarity.  
• This type is actually a composite of two map entities; sampling during the summer of 2003 
revealed that there are three drier than mesic forested types in the ESSFdm –  two with substantial 
beargrass and one unit dominated by grouseberry/bilberry. The dominance of beargrass distinguishes 
this unit from all other ESSF groups. 
 
Ecosystem Group 27: 
• Submesic ESSFwm (ESSFwm/03, ESSFdm1/FA) 
• Characterized by mid-slope positions.  Dominated by Engelmann spruce and subalpine fir stands; 
understory of false azalea, grouseberry/bilberry, feathermoss and arnica. 
• The ESSFwm/03 was not included in the multivariate analysis for the East Kootenays because its 
extent is largely outside the study area boundaries.  It was later assigned based on environmental and 
vegetation similarity. The ESSFdm1/FA, not evaluated in the multivariate analysis, was assigned based 
on environmental and vegetation similarity. 
• This type bears considerable resemblance to the mesic-subhygric ESSF group, but frequently 
contains western hemlock. The classification of the ESSFwm/03 is based on few plots that poorly 
represent more widespread conditions on submesic sites in this unit. This type is somewhat more 
diverse and productive than the subxeric ESSF group. 
 
Ecosystem Group 28: 
• Mesic ESSF (ESSFwm/01, ESSFdm1/FF) 
• Characterized by mid-slope positions.  Dominated by subalpine fir and Engelmann spruce stands; 
understory of false azalea, black huckleberry, Utah honeysuckle, oak fern, fo amflower (Tiarella 
trifoliate ssp unifoliata ) and mountain arnica (Arnica latifolia). 
• The ESSFwm/01 was not included in the multivariate analysis for the East Kootenays because its 
extent is largely outside the study area boundaries. It was later assigned based on environmental and 
vegetation similarity. The ESSFdm1/FF, not evaluated in the multivariate analysis, was assigned based 
on environmental and vegetation similarity. 
• This type is distinguished from Group 3 (Mesic – subhygric ESSF) by the presence of leafy 
mosses and the high cover of oak fern. It is generally more productive than Group 3 sites. 
 
Ecosystem Group 29: 
• Subhygric ESSFwm (EESFwm/04) 
• Characterized by lower to level slope positions.  Dominated by subalpine fir and Engelmann 
spruce stands; understory of false azalea, black huckleberry, Sitka alder, oak fern, foamflower, queen’s 
cup, five-leaved bramble (Rubus pedatus), lady fern, feathermoss and common leafy liverwort 
(Barbilophozia lycopodioides). 
• The ESSFwm/04 was not included in the multivariate analysis for the East Kootenays because its 
extent is largely outside the study area boundaries.  It was later assigned based on environmental and 
vegetation similarity. 
• This type is well distinguished from similar topographic position sites in other East Kootenay 
ESSF units. A poorly sampled and characterized unit covering lower slope to riparian sites. 
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Ecosystem Group 30: 
• Hygric (fluvial riparian) ESSFdm1 (ESSFdm1/FH) 
• Fluvial sites that are dominated by Engelmann spruce and subalpine fir stands with an understory 
of false azalea, horsetail, Canby’s lovage (Ligusticum canbyi) and arrow-leaved groundsel. 
• The ESSFdm1/FH, not evaluated in the multivariate analysis, was assigned based on 
environmental and vegetation similarity. 
• This type bears considerable resemblance to the hygric riparian ESSF group.  In the West 
Kootenays, it is grouped with other hygric ESSF horsetail sites. 
 
Ecosystem Group 31: 
• Dry (subalpine fir) upper ESSF (ESSFdku/FG, ESSFdmu1/FG) 
• Dominated by open subalpine fir stands; understory of grouseberry and white mountain-heather 
(Cassiope mertensiana). 
• The ESSFdku/FG and ESSFdmu1/FG, not evaluated by multivariate analysis, were assigned based 
on environmental and vegetation similarity. 
• This type is less productive and has a more open canopy than the mesic (subalpine fir) upper 
ESSF. Very limited sampling in this type. 
 
Ecosystem Group 32: 
• Dry (Pa) upper ESSF (ESSFdmu2/WH, ESSFwmu/WH, ESSFdku/PJ, ESSFdmu1/PJ) 
• Dominated by open whitebark pine (Pinus albicaulis) stands; understory of common juniper, 
mountain-heather and black huckleberry. 
• No units were evaluated by multivariate analysis; all were assigned based on environmental and 
vegetation similarity. 
• Whitebark pine is important food source for several wildlife species, hence this group was 
separated from the dry (subalpine fir) upper ESSF group. 
 
Ecosystem Group 33: 
• Mesic (subalpine fir) upper ESSF (ESSFdmu2/FB, ESSFwmu/FB, ESSFdku/HG, ESSFdmu1/HG, 
ESSFdmu2/FR, ESSFwmu/FR) 
• Dominated by open subalpine fir stands; understory of black huckleberry, mountain arnica and 
pink mountain-heather (Phyllodoce empetriformis ). 
• No units were evaluated by multivariate analysis; all were assigned based on environmental and 
vegetation similarity. 
• This type distinguished from the mesic (subalpine larch [Larix lyallii]) upper ESSF group because 
it provides some winter thermal cover to wildlife. 
 
Ecosystem Group 34: 
• Mesic (La) upper ESSF (ESSFdku/LG, ESSFdmu1/LG, ESSFdku/LH, ESSFdmu1/LH) 
• Dominated by open subalpine larch stands with mountain-heather. 
• No units were evaluated by multivariate analysis; all were assigned based on environmental and 
vegetation similarity. 
• Presence of subalpine larch thought important enough to separate this type from other mesic upper 
ESSF types. 
 
Ecosystem Group 35: 
• Subhygric upper ESSF (ESSFdku/FH, ESSFdmu1/FH, ESSFwmu/WE, ESSFdm2/WE) 
• Dominated by very open Engelmann spruce and subalpine fir stands with abundant horsetail. 
• No units were evaluated by multivariate analysis; all were assigned based on environmental and 
vegetation similarity. 
• Generally marginally forested; at these elevations, this type is primarily found on sloping ground 
as depressions are usually non-forested due late-lying snow. 
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APPENDIX 2: DESCRIPTION OF ENDURING FEATURE CODES2 (PROVIDED BY WWF CANADA) 

                                                   
2  Protected area information is current to January 2000. 
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NATURAL REGION NAME: BORDER RANGES 
 BOSTOCK'S  Rocky Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133395 16.034 Surficial unit is predominantly colluvium. Surficial materials   
 are coarse-textured (gravels/cobbles). Terrain forming steep  
 slopes (strongly broken; slopes 31-60%). 

 Enduring Feature Comment: 
 REP Comment: 

 133397 16.035 Surficial unit is predominantly colluvium. Surficial materials  MOUNT FERNIE (253)  
 are coarse-textured (gravels/cobbles). Terrain forming very  
 steep slopes (very strongly broken; slopes > 60%). 

 Enduring Feature Comment: 
 REP Comment: Only a small portion (<250ha) of this enduring feature is protected.  This size of protection is not large enough to address small 
  scale (patch) dynamics. 

 133399 23.013 Surficial unit is dominated by morainal (till) materials.   
 Surficial materials are fine-textured (silts/clays). Terrain  
 forming rolling hills (moderately broken; slopes 10-30%). 

 Enduring Feature Comment: 
 REP Comment: 

 133401 23.313 Surficial unit is dominated by morainal (till) materials.   
 Combination of fine-textured, medium-textured and  
 coarse-textured materials (silts/clays to sands/loams to  
 gravels/cobbles). Terrain forming rolling hills (moderately  
 broken; slopes 10-30%). 
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: BORDER RANGES 
 BOSTOCK'S  Rocky Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133403 91.139 Surficial unit is a combination of exposed carbonaceous  ELK LAKES (17720)  
 bedrock and colluvium. Combination of exposed bedrock and HEIGHT OF THE ROCKIES (53422) 
  coarse-textured materials (gravels/cobbles). Steep terrain to  
 very steep terrain (strongly to very strongly broken; slope >  
 30%). 
 Enduring Feature Comment: 
 REP Comment: Elk Lakes and Height of Rockies mainly high elevation. 

 133405 107.135 Surficial unit is a combination of exposed undifferentiated   
 bedrock (hard rock of unspecified origin and properties) and  
 colluvium. Combination of exposed bedrock and  
 coarse-textured materials (gravels/cobbles). Terrain forming  
 very steep slopes (very strongly broken; slopes > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133407 156.034 Mix of surficial materials comprised of colluvium and  HEIGHT OF THE ROCKIES (53422)  
 morainal materials. Surficial materials are coarse-textured  
 (gravels/cobbles). Terrain forming steep slopes (strongly  
 broken; slopes 31-60%). 

 Enduring Feature Comment: 
 REP Comment: Only a small portion (<250ha) of this enduring feature is protected.  This size of protection is not large enough to address small 
  scale (patch) dynamics. 

 133409 156.038 Mix of surficial materials comprised of colluvium and  CROWSNEST ()  
 morainal materials. Surficial materials are coarse-textured  
 (gravels/cobbles). Terrain comprised of rolling hills to steep  
 slopes (moderately to strongly broken or moderately to very  
 strongly broken; slopes 10% to > 60%). 
 Enduring Feature Comment: 
 REP Comment: Only a small portion (<250ha) of this enduring feature is protected.  This size of protection is not large enough to address small 
  scale (patch) dynamics. 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: BORDER RANGES 
 BOSTOCK'S  Rocky Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133411 156.054 Mix of surficial materials comprised of colluvium and  ELK LAKES (17720)  
 morainal materials. Surficial materials are medium-textured to 
  coarse-textured (sands/loams to gravels/cobbles). Terrain  
 forming steep slopes (strongly broken; slopes 31-60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133413 156.055 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are medium-textured to 
  coarse-textured (sands/loams to gravels/cobbles). Terrain  
 forming very steep slopes (very strongly broken; slopes >  
 Enduring Feature Comment: 
 REP Comment: 

 133415 156.058 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are medium-textured to 
  coarse-textured (sands/loams to gravels/cobbles). Terrain  
 comprised of rolling hills to steep slopes (moderately to  
 strongly broken or moderately to very strongly broken;  
 Enduring Feature Comment: 
 REP Comment: Effective elevation range capyured. Size sufficent ti address regional scale disturbances 

 133417 156.068 Mix of surficial materials comprised of colluvium and   
 morainal materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain comprised of rolling hills to steep slopes (moderately  
 to strongly broken or moderately to very strongly broken;  
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: BORDER RANGES 
 BOSTOCK'S  Rocky Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133419 156.069 Mix of surficial materials comprised of colluvium and   
 morainal materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Steep terrain to very steep terrain (strongly to very strongly  
 Enduring Feature Comment: 
 REP Comment: 

 133421 189.036 Mix of surficial units comprised of fluvioglacial and morainal   
 (till) materials. Surficial materials are coarse-textured  
 (gravels/cobbles). Terrain forming undulating plains to rolling  
 hills (weakly to moderately broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133423 189.056 Mix of surficial units comprised of fluvioglacial and morainal   
 (till) materials. Surficial materials are medium-textured to  
 coarse-textured (sands/loams to gravels/cobbles). Terrain  
 forming undulating plains to rolling hills (weakly to moderately 
  broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133425 189.066 Mix of surficial units comprised of fluvioglacial and morainal  ELK VALLEY (77)  
 (till) materials. Combination of fine-textured and  MORRISSEY (5) 
 coarse-textured materials (silts/clays and gravels/cobbles).  MOUNT FERNIE (253) 
 Terrain forming undulating plains to rolling hills (weakly to  
 moderately broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: Only a small portion (<250ha) of this enduring feature is protected.  This size of protection is not large enough to address small 
  scale (patch) dynamics. 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EASTERN PURCELL MOUNTAINS 
 BOSTOCK'S  Columbia Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133179 16.034 Surficial unit is predominantly colluvium. Surficial materials  GLACIER NATIONAL PARK   
 are coarse-textured (gravels/cobbles). Terrain forming steep  (133621) 
 slopes (strongly broken; slopes 31-60%). PURCELL WILDERNESS CON  
 (2641) 

 Enduring Feature Comment: 
 REP Comment: 

 133181 16.054 Surficial unit is predominantly colluvium. Surficial materials  BUGABOO (13468)  
 are medium-textured to coarse-textured (sands/loams to  EAST PURCELLS (1974) 
 gravels/cobbles). Terrain forming steep slopes (strongly  PURCELL WILDERNESS CON  
 broken; slopes 31-60%). (2641) 

 Enduring Feature Comment: 
 REP Comment: 

 133183 16.058 Surficial unit is predominantly colluvium. Surficial materials  EAST PURCELLS (1974)  
 are medium-textured to coarse-textured (sands/loams to  PURCELL WILDERNESS CON  
 gravels/cobbles). Terrain comprised of rolling hills to steep  (2641) 
 slopes (moderately to strongly broken or moderately to very  
 strongly broken; slopes 10% to > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133185 19.032 Surficial unit is dominated by fluvioglacial materials. Surficial  
  materials are coarse-textured (gravels/cobbles). Terrain  
 forming flat/level plains to undulating plains and gently rolling  
  hills (very weakly to weakly broken or weakly broken; slopes  
  < 9%). 
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EASTERN PURCELL MOUNTAINS 
 BOSTOCK'S  Columbia Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133187 23.063 Surficial unit is dominated by morainal (till) materials.   
 Combination of fine-textured and coarse-textured materials  
 (silts/cla ys and gravels/cobbles). Terrain forming rolling hills  
 (moderately broken; slopes 10-30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133189 107.135 Surficial unit is a combination of exposed undifferentiated  PURCELL WILDERNESS CON   
 bedrock (hard rock of unspecified origin and properties) and  (2641) 
 colluvium. Combination of exposed bedrock and  ST. MARY'S ALPINE (9277) 
 coarse-textured materials (gravels/cobbles). Terrain forming  
 very steep slopes (very strongly broken; slopes > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133191 107.138 Surficial unit is a combination of exposed undifferentiated  GLACIER NATIONAL PARK   
 bedrock (hard rock of unspecified origin and properties) and  (133621) 
 colluvium. Combination of exposed bedrock and  
 coarse-textured materials (gravels/cobbles). Terrain  
 comprised of rolling hills to steep slopes (moderately to  
 strongly broken or moderately to very strongly broken;  
 Enduring Feature Comment: 
 REP Comment: 

 133193 107.139 Surficial unit is a combination of exposed undifferentiated  BUGABOO (13468)  
 bedrock (hard rock of unspecified origin and properties) and  EAST PURCELLS (1974) 
 colluvium. Combination of exposed bedrock and  GLACIER NATIONAL PARK  
 coarse-textured materials (gravels/cobbles). Steep terra in to  (133621 
 very steep terrain (strongly to very strongly broken; slope >  
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EASTERN PURCELL MOUNTAINS 
 BOSTOCK'S  Columbia Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133195 156.033 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are coarse-textured  
 (gravels/cobbles). Terrain forming rolling hills (moderately  
 broken; slopes 10-30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133197 156.038 Mix of surficial materials comprised of colluvium and  GLACIER NATIONAL PARK   
 morainal materials. Surficial materials are coarse-textured  (133621) 
 (gravels/cobbles). Terrain comprised of rolling hills to steep  
 slopes (moderately to strongly broken or moderately to very  
 strongly broken; slopes 10% to > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133199 156.054 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are medium-textured to 
  coarse-textured (sands/loams to gravels/cobbles). Terrain  
 forming steep slopes (strongly broken; slopes 31-60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133201 156.058 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are medium-textured to 
  coarse-textured (sands/loams to gravels/cobbles). Terrain  
 comprised of rolling hills to steep slopes (moderately to  
 strongly broken or moderately to very strongly broken;  
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EASTERN PURCELL MOUNTAINS 
 BOSTOCK'S  Columbia Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133203 156.064 Mix of surficial materials comprised of colluvium and   
 morainal materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain forming steep slopes (strongly broken; slopes  
 Enduring Feature Comment: 
 REP Comment: 

 133205 156.068 Mix of surficial materials comprised of colluvium and   
 morainal materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain comprised of rolling hills to steep slopes (moderately  
 to strongly broken or moderately to very strongly broken;  
 Enduring Feature Comment: 
 REP Comment: 

 133207 213.063 Mix of surficial units comprised of lacustrine/glaciolacustrine   
 and morainal (till) materials. Combination of fine-textured and 
  coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain forming rolling hills (moderately broken; slopes  
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EAST KOOTENEY TRENCH 
 BOSTOCK'S  Rocky Mountain Trench 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133481 14.052 Surficial unit is dominated by alluvium. Surficial materials are BURGES & JAMES GADSDEN   
  medium-textured to coarse-textured (sands/loams to  (207) 
 gravels/cobbles). Terrain forming flat/level plains to  
 undulating plains and gently rolling hills (very weakly to  
 weakly broken or weakly broken; slopes < 9%). 
 Enduring Feature Comment: 
 REP Comment: 

 133483 16.034 Surficial unit is predominantly colluvium. Surficial materials   
 are coarse-textured (gravels/cobbles). Terrain forming steep  
 slopes (strongly broken; slopes 31-60%). 

 Enduring Feature Comment: 
 REP Comment: 

 133485 16.035 Surficial unit is predominantly colluvium. Surficial materials  PREMIER LAKE (847)  
 are coarse-textured (gravels/cobbles). Terrain forming very  
 steep slopes (very strongly broken; slopes > 60%). 

 Enduring Feature Comment: 
 REP Comment: 

 133487 16.054 Surficial unit is predominantly colluvium. Surficial materials   
 are medium-textured to coarse-textured (sands/loams to  
 gravels/cobbles). Terrain forming steep slopes (strongly  
 broken; slopes 31-60%). 
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EAST KOOTENEY TRENCH 
 BOSTOCK'S  Rocky Mountain Trench 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133489 16.058 Surficial unit is predominantly colluvium. Surficial materials   
 are medium-textured to coarse-textured (sands/loams to  
 gravels/cobbles). Terrain comprised of rolling hills to steep  
 slopes (moderately to strongly broken or moderately to very  
 strongly broken; slopes 10% to > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133491 19.032 Surficial unit is dominated by fluvioglacial materials. Surficial  
  materials are coarse-textured (gravels/cobbles). Terrain  
 forming flat/level plains to undulating plains and gently rolling  
  hills (very weakly to weakly broken or weakly broken; slopes  
  < 9%). 
 Enduring Feature Comment: 
 REP Comment: 

 133493 23.033 Surficial unit is dominated by morainal (till) materials.  WARDNER (4)  
 Surficial materials are coarse-textured (gravels/cobbles).  
 Terrain forming rolling hills (moderately broken; slopes  

 Enduring Feature Comment: 
 REP Comment: Only a small portion (<250ha) of this enduring feature is protected.  This size of protection is not large enough to address small 
  scale (patch) dynamics. 

 133495 23.036 Surficial unit is dominated by morainal (till) materials.   
 Surficial materials are coarse-textured (gravels/cobbles).  
 Terrain forming undulating plains to rolling hills (weakly to  
 moderately broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
  
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EAST KOOTENEY TRENCH 
 BOSTOCK'S  Rocky Mountain Trench 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133497 23.063 Surficial unit is dominated by morainal (till) materials.  CANAL FLATS (6)  
 Combination of fine-textured and coarse-textured materials  COLUMBIA LAKE (28) 
 (silts/clays and gravels/cobbles). Terrain forming rolling hills  DRY GULCH (26) 
 (moderately broken; slopes 10-30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133499 91.139 Surficial unit is a combination of exposed carbonaceous  KOOTENAY (136532)  
 bedrock and colluvium. Combination of exposed bedrock and 
  coarse-textured materials (gravels/cobbles). Steep terrain to  
 very steep terrain (strongly to very strongly broken; slope >  
 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133503 125.032 Mix of surficial units comprised of alluvium and fluvioglacial  WARDNER (4 )  
 materials. Surficial materials are coarse-textured  WASA LAKE () 
 (gravels/cobbles). Terrain forming flat/level plains to  
 undulating plains and gently rolling hills (very weakly to  
 weakly broken or weakly broken; slopes < 9%). 
 Enduring Feature Comment: 
 REP Comment: Only a small portion (<250ha) of this enduring feature is protected.  This size of protection is not large enough to address small 
  scale (patch) dynamics. 

 133505 128.046 Mix of surficial units comprised of alluvium and  COLUMBIA LAKE (28)  
 lacustrine/glaciolacustrine materials. Surficial materials are  JAMES CHABOT (12) 
 fine-textured to medium-textured (silts/clays to  
 sands/loams). Terrain forming undulating plains to rolling hills  
 (weakly to moderately broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: Only a small portion (<250ha) of this enduring feature is protected.  This size of protection is not large enough to address small 
  scale (patch) dynamics. 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EAST KOOTENEY TRENCH 
 BOSTOCK'S  Rocky Mountain Trench 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133507 128.316 Mix of surficial units comprised of alluvium and   
 lacustrine/glaciolacustrine materials. Combination of  
 fine-textured, medium-textured and coarse-textured materials 
  (silts/clays to sands/loams to gravels/cobbles). Terrain  
 forming undulating plains to rolling hills (weakly to moderately 
  broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133509 156.018 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are fine-textured  
 (silts/clays). Terrain comprised of rolling hills to steep slopes  
 (moderately to strongly broken or moderately to very  
 strongly broken; slopes 10% to > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133511 156.033 Mix of surficial materials comprised of colluvium and  BURGES & JAMES GADSDEN   
 morainal materials. Surficial materials are coarse-textured  (207) 
 (gravels/cobbles). Terrain forming rolling hills (moderately  
 broken; slopes 10-30%). 

 Enduring Feature Comment: 
 REP Comment: Only a small portion (<250ha) of this enduring feature is protected.  This size of protection is not large enough to address small 
  scale (patch) dynamics. 

 133513 156.038 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are coarse-textured  
 (gravels/cobbles). Terrain comprised of rolling hills to steep  
 slopes (moderately to strongly broken or moderately to very  
 strongly broken; slopes 10% to > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EAST KOOTENEY TRENCH 
 BOSTOCK'S  Rocky Mountain Trench 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133515 156.054 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are medium-textured to 
  coarse-textured (sands/loams to gravels/cobbles). Terrain  
 forming steep slopes (strongly broken; slopes 31-60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133517 156.058 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are medium-textured to 
  coarse-textured (sands/loams to gravels/cobbles). Terrain  
 comprised of rolling hills to steep slopes (moderately to  
 strongly broken or moderately to very strongly broken;  
 Enduring Feature Comment: 
 REP Comment: 

 133519 156.059 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are medium-textured to 
  coarse-textured (sands/loams to gravels/cobbles). Steep  
 terrain to very steep terrain (strongly to very strongly  
 Enduring Feature Comment: 
 REP Comment: 

 133521 156.063 Mix of surficial materials comprised of colluvium and   
 morainal materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain forming rolling hills (moderately broken; slopes  
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a land form complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EAST KOOTENEY TRENCH 
 BOSTOCK'S  Rocky Mountain Trench 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133523 156.064 Mix of surficial materials comprised of colluvium and   
 morainal materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain forming steep slopes (strongly broken; slopes  
 Enduring Feature Comment: 
 REP Comment: 

 133525 156.068 Mix of surficial materials comprised of colluvium and   
 morainal materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain comprised of rolling hills to steep slopes (moderately  
 to strongly broken or moderately to very strongly broken;  
 Enduring Feature Comment: 
 REP Comment: 

 133527 189.036 Mix of surficial units comprised of fluvioglacial and morainal   
 (till) materials. Surficial materials are coarse-textured  
 (gravels/cobbles). Terrain forming undulating plains to rolling  
 hills (weakly to moderately broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133529 189.053 Mix of surficial units comprised of fluvioglacial and morainal   
 (till) materials. Surficial materials are medium-textured to  
 coarse-textured (sands/loams to gravels/cobbles). Terrain  
 forming rolling hills (moderately broken; slopes 10-30%). 
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: EAST KOOTENEY TRENCH 
 BOSTOCK'S  Rocky Mountain Trench 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133531 189.056 Mix of surficial units comprised of fluvioglacial and morainal  ELKO (25)  
 (till) materials. Surficial materials are medium-textured to  KIKOMUN CREEK (763) 
 coarse-textured (sands/loams to gravels/cobbles). Terrain  NORBURY LAKE (103) 
 forming undulating plains to rolling hills (weakly to moderately 
  broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133533 213.063 Mix of surficial units comprised of lacustrine/glaciolacustrine   
 and morainal (till) materials. Combination of fine-textured and 
  coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain forming rolling hills (moderately broken; slopes  
 Enduring Feature Comment: 
 REP Comment: 

 133535 213.066 Mix of surficial units comprised of lacustrine/glaciolacustrine   
 and morainal (till) materials. Combination of fine-textured and 
  coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain forming undulating plains to rolling hills (weakly to  
 moderately broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: SOUTHERN PARK RANGES 
 BOSTOCK'S  Rocky Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133619 12.005 Surficial unit predominantly exposed carbonaceous bedrock  YOHO (131310)  
 (i.e. limestone/dolomite). No texture (Bedrock or Organic).  
 Terrain forming very steep slopes (very strongly broken;  
 slopes > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133621 14.052 Surficial unit is dominated by alluvium. Surficial materials are  
  medium-textured to coarse-textured (sands/loams to  
 gravels/cobbles). Terrain forming flat/level plains to  
 undulating plains and gently rolling hills (very weakly to  
 weakly broken or weakly broken; slopes < 9%). 
 Enduring Feature Comment: 
 REP Comment: 

 133623 16.034 Surficial unit is predominantly colluvium. Surficial materials  ELK LAKES (17720)  
 are coarse-textured (gravels/cobbles). Terrain forming steep  HEIGHT OF THE ROCKIES (53422) 
 slopes (strongly broken; slopes 31-60%). 
 KOOTENAY (136532) 

 Enduring Feature Comment: 
 REP Comment: 

 133625 16.035 Surficial unit is predominantly colluvium. Surficial materials  PREMIER LAKE (847)  
 are coarse-textured (gravels/cobbles). Terrain forming very  TOP OF THE WORLD (8704) 
 steep slopes (very strongly broken; slopes > 60%). 

 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: SOUTHERN PARK RANGES 
 BOSTOCK'S  Rocky Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133627 23.063 Surficial unit is dominated by morainal (till) materials.  COLUMBIA LAKE (28)  
 Combination of fine-textured and coarse-textured materials  KOOTENAY (136532) 
 (silts/clays and gravels/cobbles). Terrain forming rolling hills  MOUNT SABINE (7) 
 (moderately broken; slopes 10-30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133629 91.119 Surficial unit is a combination of exposed carbonaceous   
 bedrock and colluvium. Combination of exposed bedrock and 
  fine-textured materials (silts/clays). Steep terrain to very  
 steep terrain (strongly to very strongly broken; slope > 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133631 91.139 Surficial unit is a combination of exposed carbonaceous  ELK LAKES (17720)  
 bedrock and colluvium. Combination of exposed bedrock and HEIGHT OF THE ROCKIES (53422) 
  coarse-textured materials (gravels/cobbles). Steep terrain to  
 very steep terrain (strongly to very strongly broken; slope >  KOOTENAY (136532) 
 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133633 122.037 Mix of surficial units comprised of alluvium and colluvium.  YOHO (131310)  
 Surficial materials are coarse-textured (gravels/cobbles).  
 Terrain forms undulating plains to very steep slopes (weakly  
 to strongly broken  or  weakly to very strongly broken; all  
 range of slope classes). 
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: SOUTHERN PARK RANGES 
 BOSTOCK'S  Rocky Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133635 122.038 Mix of surficial units comprised of alluvium and colluvium.  YOHO (131310)  
 Surficial materials are coarse-textured (gravels/cobbles).  
 Terrain comprised of rolling hills to steep slopes (moderately  
 to strongly broken or moderately to very strongly broken;  
 slopes 10% to > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133639 129.016 Mix of surficial units comprised of till and alluvium. Surficial  KOOTENAY (136532)  
 materials are fine-textured (silts/clays). Terrain forming  WHITESWAN LAKE (2238) 
 undulating plains to rolling hills (weakly to moderately broken; YOHO (131310) 
  slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133641 129.046 Mix of surficial units comprised of till and alluvium. Surficial  KOOTENAY (136532)  
 materials are fine-textured to medium-textured (silts/clays to  MOUNT ASSINIBOINE (38674) 
 sands/loams). Terrain forming undulating plains to rolling hills  
 (weakly to moderately broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133643 156.014 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are fine-textured  
 (silts/clays). Terrain forming steep slopes (strongly broken;  

 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: SOUTHERN PARK RANGES 
 BOSTOCK'S  Rocky Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133645 156.018 Mix of surficial materials comprised of colluvium and   
 morainal materials. Surficial materials are fine-textured  
 (silts/clays). Terrain comprised of rolling hills to steep slopes  
 (moderately to strongly broken or moderately to very  
 strongly broken; slopes 10% to > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133647 156.034 Mix of surficial materials comprised of colluvium and  KOOTENAY (136532)  
 morainal materials. Surficial materials are coarse-textured  YOHO (131310) 
 (gravels/cobbles). Terrain forming steep slopes (strongly  
 broken; slopes 31-60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133649 156.038 Mix of surficial materials comprised of colluvium and  YOHO (131310)  
 morainal materials. Surficial materials are coarse-textured  
 (gravels/cobbles). Terrain comprised of rolling hills to steep  WHITESWAN LAKE (2238) 
 slopes (moderately to strongly broken or moderately to very  
 strongly broken; slopes 10% to > 60%). 
 Enduring Feature Comment: 
 REP Comment: 

 133651 156.063 Mix of surficial materials comprised of colluvium and   
 morainal materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain forming rolling hills (moderately broken; slopes  
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  
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 NATURAL REGION NAME: SOUTHERN PARK RANGES 
 BOSTOCK'S  Rocky Mountains 
 EF CODE LF CODE LANDFORM DESCRIPTION LOCATION PROTECTED AREAS (ha)  
 133653 156.068 Mix of surficial materials comprised of colluvium and  TOP OF THE WORLD (8704)  
 morainal materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain comprised of rolling hills to steep slopes (moderately  
 to strongly broken or moderately to very strongly broken;  
 Enduring Feature Comment: 
 REP Comment: 

 133655 189.053 Mix of surficial units comprised of fluvioglacial and morainal   
 (till) materials. Surficial materials are medium-textured to  
 coarse-textured (sands/loams to gravels/cobbles). Terrain  
 forming rolling hills (moderately broken; slopes 10-30%). 
 Enduring Feature Comment: 
 REP Comment: 

 133659 189.066 Mix of surficial units comprised of fluvioglacial and morainal   
 (till) materials. Combination of fine-textured and  
 coarse-textured materials (silts/clays and gravels/cobbles).  
 Terrain forming undulating plains to rolling hills (weakly to  
 moderately broken; slopes < 30%). 
 Enduring Feature Comment: 
 REP Comment: 

 EF code is the enduring feature number associated with each landform complex within a specific ecoregion. 
 LF code is the generic code number associated with a landform complex. 
 Prepared By: World Wildlife Fund (Canada)  


