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An Ecologically Diverse LandscapeAn Ecologically Diverse Landscape



Derived from the Oldman River Basin 
Water Quality Initiative

Complex Land UsesComplex Land UsesComplex Land Uses



A Biologically Diverse RegionA Biologically Diverse Region

• One of the highest botanical diversity in Alberta. 
– The Castle region alone in the extreme southwest north of 

WLNP is believed to contain over half of the provincial diversity 
in plants 

– Some of these are found exclusively in this area of 
Canada and are at the northern limit of their range 

• Some species have low populations and are 
naturally rare or uncommon in Alberta or in 
Canada

• Others are being threatened by increasing 
pressures resulting from intensive human 
activities in the area 



Species at Risk Species at Risk (2003)(2003)

• Under the General Status of Alberta Wild 
Species 2000 (coarse filter): 
� 39 “At Risk” and “May be At Risk” (considering only 

ferns and orchids)
� 20 “undetermined”

• 271 additional vascular plants, liverworts, 
hornworts, and lichens in “S1” and “S2”
NatureServe categories

� Only 1 plant and 7 animals legally designated 
under Alberta’s Wildlife Act or the federal 
Species at Risk Act  !



Conservation ChallengesConservation Challenges
• Limited resources (staff, financial)

• Large number of “data deficient” species
• Limited knowledge on occurrence of species

– Wide ranging, elusive, or rare species are difficult to 
survey

• Remote and rugged terrain (Rocky Mtns)
• Multiple administrative authorities

• Complex land management (private vs public) 
• Pressing time for action



A MultiA Multi--Species Landscape Species Landscape 
ApproachApproach

GOAL: To determine areas of high value for 
multiple species (terrestrial and amphibian 
vertebrates) at risk and develop a 
cooperative approach at implementing 
effective conservation, management, and 
habitat stewardship in the headwater 
region of the Oldman River. 



ObjectivesObjectives
• to develop a list of focal species through a Delphi process,

• to determine key habitat associations for the focal species and develop 
Habitat Suitability Index (HSI) models based on available spatial 
databases for the area,

• to produce a map of relative habitat suitability for each focal species

• to identify those areas that are of high habitat value to individual and 
multiple species at risk

• to develop a summary of beneficial management practices for the 
SHARP focal species,

• to provide conservation and stewardship recommendations for high
priority areas of SHARP,

• to report results of SHARP to communities and conservation groups with 
an interest in the SHARP area,

• to facilitate partnerships to achieve conservation of species at risk and 
voluntary stewardship actions.



Species Selection ProcessSpecies Selection Process

• all “undetermined”, “sensitive”, “may be at 
risk”, and “at risk” species (General Status 
of Alberta Species 2000) 

• all species listed by COSEWIC as “data 
deficient”, “special concern”, “threatened”, 
and “endangered”

� 62 terrestrial and amphibian species



Ecological Criterion Weight Weight Rationale

1. Strong representative of a group of species 
with similar habitat associations.

3

Conservation of such a species may allow conservation of 
several other species with similar habitat associations.

2. Value as an ecosystem-specific species. 2

May or may not be associated with several other species that 
would benefit from its conservation (e.g. low-diversity 
ecosystem).

3. Strong association with specific habitat 
characteristics (e.g. cliffs, rock outcrops, 
caves, etc.).

2

May or may not be associated with several other species that 
would benefit from its conservation.

4. Narrow range of ecological tolerance. 1
May be associated with only a limited number of species.

5. Value as a "sensitive" species. 2

Will respond quickly to a threat to the habitat or ecosystem. 
May or may not be associated with several other 
species that would benefit from its conservation.

6. Value as a “keystone species”. 3

Conservation of such a species may allow conservation of 
several other species with similar habitat associations.

7. Species dependent upon large 
landscapes of suitable habitat.

3

Conservation of such a species would likely allow 
conservation of several other species found across 
various landscapes.

Weight and rationale for focal species selection criteria 





Selected Focal SpeciesSelected Focal Species
1. Wolverine 9.   Harlequin Duck

2. Vagrant shrew 10.   Loggerhead shrike

3. Grizzly bear 11.   Clark’s nutcracker

4. Sprague’s pipit 12.   Sharp-tailed grouse

5. Ferruginous hawk 13.   Long-toed salamander

6. Trumpeter swan 14.   Western toad

7. Pileated 
woodpecker

15.   Northern leopard frog

8. Prairie falcon 16.   Long-billed curlew



HSI Model DevelopmentHSI Model Development

• HSI: Index representing the relative 
capacity of the land to support a particular 
species. 

• HSI = “0” - unsuitable 
• HSI = “1” - optimum habitat conditions
• Valuation of habitat variables that make up 

the model are based on empirical data, 
literature review and on expert knowledge



4 basic elements:
1. Background section on specific habitat 

requirements and selected habitat variables (must 
be available in a geospatial database)

2. Graphical representation of the relationship 
between each variable and habitat quality

3. A mathematical formula of the relationship between 
variables to provide the habitat suitability index

4. A cartographic representation of the HSI model

HSI Model DevelopmentHSI Model Development



Example: ClarkExample: Clark’’s Nutcrackers Nutcracker
Nucifraga columbianaNucifraga columbiana

• RMNR – open to semi-
open coniferous forests 
from montane to tree line

• Pine seeds (large) 
specialist (85-95% of diet)

• Follows receding snow 
line to uncover caches

• Breeds in the coniferous 
forests of the subalpine 
region starting in March

• Overwinters at lower 
elevations where it may  
also scavenge on 
carcasses of animals



ClarkClark’’s Nutcrackers Nutcracker
Habitat Variable Habitat Variable –– Tree Species (V1)Tree Species (V1)
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ClarkClark’’s Nutcrackers Nutcracker
Habitat Variable Habitat Variable –– Crown Closure (V2)Crown Closure (V2)
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Density Class

A & B = 6-50 %

C = 51-70 %

D = > 70 %

Other = < 6 % or 
non-forested



ClarkClark’’s Nutcrackers Nutcracker
Habitat Variable Habitat Variable –– Distance from Distance from 

whitebark / limber pine (V3)whitebark / limber pine (V3)
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• HSI = Max (V1, V3) * V2

• Tree species (V1) and distance to 
whitebark pine or limber pine (V3) are 
compensatory. A low value of one can be 
compensated by a higher value of the 
other. 

• Crown closure (V2) interacts with both V1 
and V3. 

ClarkClark’’s Nutcrackers Nutcracker
-- HSI Equation HSI Equation --



Habitat Potential for ClarkHabitat Potential for Clark’’s Nutcracker in SHARP Areas Nutcracker in SHARP Area



Landscape Management Unit SelectionLandscape Management Unit Selection

• Use of different ecosystems by the 
different focal species (predominantly 
forest or predominantly grassland species) 
and differences in the extent of coverage 
of the main geospatial databases that 
were used to create the models (AVI, 
NPVI and AGRASID) prescribed a division 
of the SHARP area into two landscapes



SHARP Forest LandscapeSHARP Forest Landscape



Landscape Management Unit DeterminationLandscape Management Unit Determination

• Consider need for space for focal species
• Looked at space requirement for the most 

area-dependant species
� Wolverine

� Breeding females in GNP, MT traveled on 
average a minimum of 4 km per day to 
forage until weaning (J.P. Copeland)

� 4 km radius or minimum area of 50 Km2



• Considered most human features as 
“unsuitable” and thus linear features 
served in the delineation of habitat 
patches

� 14 patches with area > 50 km2

Landscape Management Unit DeterminationLandscape Management Unit Determination



Patch PrioritizationPatch Prioritization
• Combined all forest species HSI models into a 

mathematical formula:
– Multi-Species Conservation Value (MCV):

– Weighted average of all focal species HSI for each 25 
m resolution pixel based on level of endangerment of 
the focal species

– Weight generally dictated by Alberta’s Wildlife Act 
designation or recommendation by ESCC
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Patch PrioritizationPatch Prioritization



Priority Areas for SAR Priority Areas for SAR 
Management in SHARP Management in SHARP -- ForestForest


