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Preface 
 
Environment Canada led the development of all-bird conservation strategies in each of 
/ŀƴŀŘŀΩǎ .ƛǊŘ /ƻƴǎŜǊǾŀǘƛƻƴ wŜƎƛƻƴǎ ό./wǎύ ōȅ ŘǊŀŦǘƛƴƎ ƴŜǿ strategies and integrating new and 
existing strategies into an all-bird framework. These integrated all-bird conservation strategies 
will serve as a basis for implementing bird conservation across Canada, and will also guide 
Canadian support for conservation work ƛƴ ƻǘƘŜǊ ŎƻǳƴǘǊƛŜǎ ƛƳǇƻǊǘŀƴǘ ǘƻ /ŀƴŀŘŀΩǎ ƳƛƎǊŀnt 
birds. Input to the strategies from Environment CanadaΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ǇŀǊǘƴŜǊǎ ƛǎ ŀǎ ŜǎǎŜƴǘƛŀƭ 
as their collaboration in implementing their recommendations. 
 
Environment Canada has developed national standards for strategies to ensure consistency of 
approach across BCRs. Bird Conservation Strategies will provide the context from which specific 
implementation plans can be developed for each BCR, building on the programs currently in 
place through Joint Ventures or other partnerships. Landowners including Aboriginal peoples 
will be consulted prior to implementation. 
 
Conservation objectives and recommended actions from the conservation strategies will be 
used as the biological basis to develop guidelines and beneficial management practices that 
support compliance with regulations under the Migratory Birds Convention Act, 1994. 
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Executive Summary 
Bird Conservation Region (BCR) 9, the Great Basin, is a dry and cold northern desert extending 
south from south-central British Columbia through portions of six states: Washington, Oregon, 
Idaho, California, Utah and most of Nevada. The Canadian portion of BCR 9 is about 5.7 million 
ha in size and lies in the rain shadow of the Cascade Range to its west, is bounded by the 
Columbia Mountains in the east, and extends north to the southern edge of the central interior 
plateau of British Columbia. Dominant physiographic features of the region include mountains 
and high-elevation plateaus, with moist montane-boreal communities, and prominent lowland 
valleys and basins, which serve as reservoirs for semi-arid grasslands, shrubsteppe and dry 
woodland communities. Some of these ecosystems are found nowhere else in Canada. BCR 9 
contains much of the remaining grasslands, shrubsteppe, and low elevation dry forests in 
British Columbia.  
 
This conservation strategy for BCR 9 in the Pacific and Yukon Region (PYR) builds on existing 
bird conservation strategies and complements those created for the other BCRs across Canada. 
BCR strategies will serve as a framework for implementing bird conservation nationally, and 
ŀƭǎƻ ƛŘŜƴǘƛŦȅ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƴǎŜǊǾŀǘƛƻƴ ƛǎǎǳŜǎ ŦƻǊ /ŀƴŀŘŀΩǎ ǇǊƛƻǊƛǘȅ ōƛǊŘǎΦ ¢Ƙƛǎ ǎǘǊŀǘŜƎȅ is not 
intended to be highly prescriptive, but rather is intended to guide future implementation 
efforts undertaken by various partners and stakeholders. 
 
BCR 9 is one of the most diverse regions in Canada. Two hundred and fifty-nine (259) species of 
birds regularly breed, overwinter, reside year-round or routinely migrate through the region. It 
also has a disproportionately high number of bird species considered at risk (Special Concern, 
Threatened or Endangered) by COSEWIC, the Committee on the Status of Endangered Wildlife 
in Canada. Of these, 98 species were identified as priority species. All bird groups were 
represented on the priority species list, although the list is dominated by landbirds (61% of the 
total list). The list also includes waterbirds (13%), waterfowl (19 %) and shorebirds (6 %). Over 
half of the waterfowl occurring in BCR 9 (58%) were identified as priority species, as compared 
to 42% of the waterbirds, 35% of the landbirds and only 24% of shorebirds. Forty-six percent 
(46%) of the priority species are considered at risk, either federally or provincially. 
 
Identifying the broad habitat requirements for each priority species within the BCR allowed 
species to be grouped by shared habitat-based conservation issues and actions. In BCR 9, a 
maximum of two broad-scale habitat associations were identified for each priority species. 
Herbaceous habitats (grassland, shrubsteppe and agricultural areas) are used by the greatest 
number of priority species (37), some of which reach the northern limits of their range in the 
Canadian portion of BCR 9. Coniferous forests (31 species), waterbodies (30 species) and 
wetlands (26 species) are also widely used. 
 
The population objectives in this strategy are categorical and are based on a quantitative or 
qualiǘŀǘƛǾŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǎǇŜŎƛŜǎΩ ǇƻǇǳƭŀǘƛƻƴ ǘǊŜƴŘǎΦ LŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ǘǊŜƴŘ ƻŦ ŀ ǎǇŜŎƛŜǎ ƛǎ 
ǳƴƪƴƻǿƴΣ ǘƘŜ ƻōƧŜŎǘƛǾŜ ƛǎ ǎŜǘ ŀǎ άŀǎǎŜǎǎ ŀƴŘ Ƴŀƛƴǘŀƛƴ.έ Forty-two percent (42%) of priority 
species, with representatives from all bird groups, were assigned an objectƛǾŜ ǘƻ άŀǎǎŜǎǎέ 
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ǇƻǇǳƭŀǘƛƻƴ ǎǘŀǘǳǎ ǿƘƛƭŜ άƳŀƛƴǘŀƛƴƛƴƎέ ŎǳǊǊŜƴǘ ƭŜǾŜƭǎ ƛƴ ǘƘŜ ƛƴǘŜǊƛƳΦ For 18% of species, 
population levels were deemed to be at or near the objective. Sixteen percent (16%) and 11% 
of species were assigned objectives to increase the population by 50% and to double the 
population, respectively. For a small proportion of species (5%), all listed under the Species at 
Risk Act, we have deferred to the population objectives developed in Recovery Strategies. 
 
An assessment of threats identified a number of conservation issues facing priority species in 
the various habitats of t¸wΩǎ ./w фΦ Residential and Commercial development was a major 
threat, especially in valley-bottom habitats (Herbaceous, Wetland, Waterbodies and Riparian). 
Priority species impacted by this threat include the Barn Owl, Western Screech Owl and 
Western Meadowlark. Threats from agricultural practices were equally significant, largely as a 
result of habitat loss and degradation due to the booming viticulture industry in the herbaceous 
(grassland and shrubsteppe) habitats of the valley bottoms, but also due to ranching and cattle-
grazing practices in forested and riparian areas at all elevations. Threatened species in 
herbaceous habitats include the Grasshopper Sparrow, Long-billed Curlew and Bobolink, while 
ǘƘƻǎŜ ƛƴ ŦƻǊŜǎǘŜŘ ŀǊŜŀǎ ƛƴŎƭǳŘŜ [ŜǿƛǎΩǎ ²ƻƻŘǇŜŎƪŜǊΣ CƭŀƳƳǳƭŀǘŜŘ hǿƭ ŀƴŘ aŀŎDƛƭƭƛǾǊŀȅΩǎ 
Warbler. Loss and degradation of forest habitats through logging and forest harvesting 
(coniferous, mixed and riparian) were identified as major threats. Impacted species include 
Olive-sided Flycatcher, Black-backed Woodpecker and Northern Goshawk. Natural system 
modifications, in the form of the mountain pine beetle outbreak in coniferous and mixed 
forests ( e.g., Purple Finch, Dusky Flycatcher, Pygmy Nuthatch), and fire suppression in lower-
elevation coniferous forest and herbaceous habitats ( e.g., Lark Sparrow, Sage Thrasher, Sharp-
tailed Grouse), also emerged as high-level threats. Another high-level threat was pollution, 
chiefly associated with the use of pesticides in the agricultural sector, which may increase 
mortality directly through exposure (e.g., Horned Lark, Double-crested Cormorant), or indirectly 
through reduction of prey availability (e.g., White-throated Swift, Barn Swallow). 
 
Conservation objectives were designed to address threats and information gaps that were 
identified for priority species. They describe the environmental conditions, and research and 
monitoring, that are thought to be necessary for progress towards population objectives  
and to understand underlying conservation issues for priority bird species. The majority of 
conservation objectives for BCR 9 relate to maintaining or enhancing habitat quality and 
quantity. Included in these objectives are the maintenance of the full range of naturally 
occurring habitat types, maintaining the quality of existing habitats and retaining important 
features on the landscape (e.g., standing dead snags for cavity-nesting birds). Also important is 
the need to reduce mortality of priority species, which includes reducing collisions with human-
made structures, pesticide poisoning, mortality caused by ingestion of lead shot, destruction of 
nests and illegal harvest. Other objectives address the need to manage impacts of climate 
change and to reduce human disturbance of breeding birds. 
 
Recommended actions indicate on-the-ground activities that will help to achieve the 
conservation objectives. Actions are strategic rather than highly detailed and prescriptive. 
Whenever possible, recommended actions benefit multiple species and/or respond to more 
than one threat. Given the prevalence of threats relating to loss and degradation of valley-
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bottom habitats due to development, agriculture and grazing practices, it is not surprising that 
habitat management and protection emerge as dominant themes. Actions relating to the 
development of beneficial management practices or other voluntary private sector codes of 
practice comprise 35% of the total recommended actions, in part because many different kinds 
of actions, including habitat management and protection, have aspects that relate to the 
development of voluntary practices. Actions recommending restoration of natural processes 
also were frequently suggested, driven in part by the role of fire suppression and grazing 
practices in altering natural cycles. 
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Introduction: Bird Conservation Strategies 

Context 

This document is one of a suite of Bird Conservation Region Strategies (BCR strategies) that 
have been drafted by Environment Canada for all regions of Canada. These strategies respond 
ǘƻ 9ƴǾƛǊƻƴƳŜƴǘ /ŀƴŀŘŀΩǎ ƴŜŜŘ ŦƻǊ ƛƴǘŜƎǊŀǘŜŘ ŀƴŘ ŎƭŜŀǊƭȅ ŀǊǘƛŎǳƭŀǘŜŘ bird conservation priorities 
to support the implementation of /ŀƴŀŘŀΩǎ migratory birds program, both domestically and 
internationally. This suite of strategies builds on existing conservation plans for the four άbird 
groupsέ (waterfowl,1 waterbirds,2 shorebirds,3 and landbirds4) in most regions of Canada, as 
well as on national and continental plans, and includes birds under provincial/territorial 
jurisdiction. These new strategies also establish standard conservation planning methods across 
Canada, and fill gaps, as previous regional plans do not cover all areas of Canada or all bird 
groups. 
 
These strategies present a compendium of required actions based on the general philosophy of 
achieving scientifically-based desired population levels as promoted by the four pillar initiatives 
of bird conservation. Desired population levels are not necessarily the same as minimum viable 
or sustainable populations, but represent the state of the habitat/landscape at a time prior  
to recent dramatic population declines in many species from threats known and unknown.  
The threats identified in these strategies were compiled using currently available scientific 
information and expert opinion. The corresponding conservation objectives and actions will 
contribute to stabilizing populations at desired levels. 
 
The BCR strategies are not highly prescriptive. In most cases, practitioners will need to consult 
additional information sources at local scales to provide sufficient detail to implement the 
recommendations of the strategies. Tools such as beneficial management practices will also be 
helpful in guiding implementation. Partners interested in participating in the implementation of 
these strategies, such as those involved in the habitat Joint Ventures established under the 
North American Waterfowl Management Plan (NAWMP), are familiar with the type of detailed 
implementation planning required to coordinate and undertake on-the-ground activities. 

                                                      
1
 NAWMP Plan Committee 2004 

2
 Milko et al. 2003 

3
 Donaldson et al. 2000 

4
 Rich et al. 2004 
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Strategy Structure 

Section 1 of this strategy presents general information about the BCR and the subregion, with 
an overview of the six elements5 that provide a summary of the state of bird conservation at 
the sub-regional level. Section 2 provides more detail on the threats, objectives and actions for 
priority species grouped by each of the broad habitat types in the subregion. Section 3 presents 
additional widespread conservation issues that are not specific to a particular habitat or were 
not captured by the threat assessment for individual species, as well as research and 
monitoring needs, and threats to migratory birds while they are outside of Canada. The 
approach and methodology are summarized in the appendices, but details are available in a 
separate document (Kennedy et al. 2012). A national database houses all the underlying 
information summarized in this strategy and is available from Environment Canada. 
 

                                                      
5
 The six elements are: Element 1- priority species assessment; Element 2 ς habitats important to priority species ; 

Element 3 ς population objectives; Element 4 ς threat assessment; Element 5 ς conservation objectives; Element 6 ς 
recommended actions. 

mailto:migratorybirds_oiseauxmigrateurs@ec.gc.ca
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Characteristics of Bird Conservation Region 9: Great Basin 

Bird Conservation Region (BCR) 9, the Great Basin, is a dry and cold northern desert extending 
south from south-central British Columbia through portions of six states: Washington, Oregon, 
Idaho, California, Utah and most of Nevada (Partners in Flight British Columbia and Yukon 2003; 
Bird Studies Canada 2001). The Canadian portion of BCR 9 is about 5.7 million ha in size and lies 
in the rain shadow of the Cascade Range to its west, is bounded the Columbia Mountains in the 
east, and extends north to the southern edge of the central interior plateau of British Columbia 
(Brussard et al. 1995; Bird Studies Canada 2001; Fig. 1). In Canada, BCR 9 corresponds to ./Ωǎ 
Southern Interior Ecoprovince (5.65 million ha). Dominant physiographic features of the 
ecoprovince include mountains and high-elevation plateaus, with moist montane-boreal 
communities, and prominent lowland valleys and basins, which serve as reservoirs for semi-arid 
grasslands, shrubsteppe and dry woodland communities (Lloyd et al. 1990). Some of these 
ecosystems are found nowhere else in Canada (Pryce et al. 2006). BCR 9 contains much of the 
remaining grasslands, shrubsteppe, and low elevation dry forests in British Columbia. BCR 9  
is one of the most diverse regions in Canada with 259 species of birds that regularly breed, 
overwinter, reside year-round, or routinely migrate through the region. It also has a 
disproportionately high number of bird species (n=19) considered at risk (either Special 
Concern, Threatened, or Endangered) by COSEWIC. About 10% (over 550 000 ha) of the BCR is 
contained within parks or other protected areas (CIJV Technical Committee 2010; Fig. 2). 
 
The climate and natural resources of BCR 9 have attracted intensive land use in the form of 
urban, industrial and agricultural development, mainly in valley bottoms. Most development in 
the BCR is concentrated in the Okanagan and Thompson valleys, where the two major urban 
centres are found (Kelowna, pop. 162,000 and Kamloops, pop. 93,000; Statistics Canada 2008). 
The cumulative impacts of this development, as well as widespread grazing by livestock, fire 
suppression and invasion of non-native plants have severely degraded the integrity of natural 
habitats for landbirds and other taxa in BCR 9. For example, approximately one quarter of the 
historic grasslands in BCR 9 have been lost to development and agricultural conversion 
(Grasslands Conservation Council of BC 2004), and 67% of the landbase of BCR 9 is under 
grazing tenure (Sara Loos, NCC, pers. comm.). The current outbreak of mountain pine beetle  
in BCR 9, and the resultant loss of mature pine forest to both the beetle and salvage logging 
activity also pose unique conservation problems to a number of priority species. 
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Figure 1. Landcover in BCR 9 Pacific and Yukon Region.  

 
Urban, industrial and agricultural development continues to threaten remaining native habitats 
in BCR 9. Water availability is going to be a major issue as the human population increases, 
especially in the Okanagan Basin, which has the lowest per capita availability of freshwater in 
Canada (Statistics Canada 2003). Climate change is also expected to have broad impacts across 
the BCR, particularly in wetland habitats (CIJV Technical Committee 2010). 
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Figure 2. Map of protected and designated areas in BCR 9 Pacific and Yukon Region.  
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Section 1: Summary of Results ς All Birds, All Habitats  

Element 1: Priority Species Assessment 

These Bird Conservation Strategies ƛŘŜƴǘƛŦȅ άǇǊƛƻǊƛǘȅ ǎǇŜŎƛŜǎέ ŦǊƻƳ ŀƭƭ ǊŜƎǳƭŀǊƭȅ ƻŎcurring bird 
species in each BCR subregion (see Appendix 1). Species that are vulnerable due to population 
size, distribution, population trend, abundance and threats are included because of their 
άŎƻƴǎŜǊǾŀǘƛƻƴ Ŏƻƴcern.έ {ƻƳŜ ǿƛŘŜƭȅ ŘƛǎǘǊƛōǳǘŜŘ ŀƴŘ ŀōǳƴŘŀƴǘ άǎǘŜǿŀǊŘǎƘƛǇέ ǎǇŜŎƛŜǎ ŀǊŜ  
also included. Stewardship species are included because they typify the national or regional 
avifauna and/or because they have a large proportion of their range and/or continental 
population in the subregion; many of these species have some conservation concern, while 
others may not require specific conservation effort at this time. Species of management 
concern are also included as priority species when they are at (or above) their desired 
population objectives but require ongoing management because of their socio-economic 
importance as game species or because of their impacts on other species or habitats (see 
Appendix 2).  
 
The purpose of the prioritization exercise is to focus implementation efforts on the issues of 
greatest significance for Canadian avifauna. Table 1 provides a full list of all priority species and 
their reason for inclusion. Tables 2 and 3 summarize the number of priority species in BCR 9 
Pacific and Yukon Region by bird group and by the reason for priority status.  
 
In BCR 9, the priority species list is dominated by landbirds (60 of 98 priority species) but also 
includes waterbirds (13 species), waterfowl (19 species) and shorebirds (6 species). However, 
over half of the waterfowl occurring in BCR 9 (58%) were identified as priority species, as 
compared to 42% of the waterbirds, 35% of the landbirds, and only 24% of shorebirds. Forty-six 
percent (46%) of the priority species are considered at risk, either federally or provincially. 
 
In BCR 9, the Canada Goose was identified as a priority species. Historically, Canada Goose 
populations in southern B.C. were characterized by very low densities and a scattered 
distribution, but through transplant programs and natural dispersal, this species has expanded 
its distribution and abundance in BCR 9 significantly over the last three decades (e.g., Okanagan 
Valley). In this plan, habitat associations, population objectives, identified threats, conservation 
objectives and recommended actions related to the Canada Goose refer solely to migratory 
populations, and do not refer to resident populations that both breed and winter in urban 
areas. These resident populations are responsible for a high incidence of conflicts with humans, 
and urban authorities (such as municipal governments) may elect to set population objectives 
for Canada geese and manage toward that goal through habitat modification and control 
measures. 



P a g e  1 0  

Bird Conservation Strategy for BCR 9: Great Basin  February 2013 

Table 1. Priority species in BCR 9 Pacific and Yukon Region, population objective, and the reason for priority status.  
Table 1 continued 
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American Kestrel Landbird 4  Increase 50%     Y  Y     

Band-tailed Pigeon Landbird 3  Assess / Maintain SC SC Blue Y        

Bank Swallow Landbird 3  Assess / Maintain       Y     

Barn Owl Landbird 3  Assess / Maintain T SC Blue         

Barn Swallow Landbird 5  Increase 100% T  Blue  Y  Y     

Black Swift Landbird 3  Assess / Maintain    Y        

Black-backed Woodpecker Landbird 3  Assess / Maintain     Y  Y     

Black-billed Magpie Landbird 3  Assess / Maintain       Y     

Bobolink Landbird 5  Increase 100% T  Blue         

Brewer's Sparrow (breweri) Landbird 5  Increase 100%   Red Y Y Y Y     

Burrowing Owl Landbird 3  Recovery objective E E Red  Y  Y     

Calliope Hummingbird Landbird 3  Assess / Maintain    Y  Y      

Canyon Wren Landbird 3  Assess / Maintain   Blue         

Cassin's Finch Landbird 3  Assess / Maintain      Y      

                                                      
1
 PIF: Partners in Flight (Rocky Mountain Bird Observatory 2005) 

2
 CSCP: Canadian Shorebird Conservation Plan (Donaldson et al. 2000) 

3
 WOW: Wings Over Water (Milko et al. 2003) 

4
 Population objectives were modified based on expert review so may not correspond directly with the population trend (PT) score. In addition, waterfowl objectives were taken 
ŦǊƻƳ ǘƘŜ /ŀƴŀŘƛŀƴ LƴǘŜǊƳƻǳƴǘŀƛƴ Wƻƛƴǘ ±ŜƴǘǳǊŜΩǎ .ƛƻƭƻƎƛŎŀƭ CƻǳƴŘŀǘƛƻƴ ŀƴŘ tǊƻǎǇŜŎǘǳǎ ό/LW± нллоύ ŀƴŘ LƳǇƭŜƳŜƴǘŀǘƛƻƴ tƭŀƴ ό/LWV Technical Committee 2010). 
5
 Assessed by COSEWIC (Committee on the Status of Endangered Wildlife in Canada) as: E, Endangered; T, Threatened; SC, Special Concern 

6
 Species listed on Schedule 1 of the Species at Risk Act as E, Endangered; T, Threatened; SC, Special Concern (Species at Risk Public Registry). 

7
 Red: Red Listed, Blue: Blue Listed by the British Columbia Conservation Data Centre 

8
 NAWMP: North American Waterfowl Management Plan (North American Waterfowl Management Plan, Plan Committee, 2004) 

 

 

http://www.cosewic.gc.ca/
http://www.registrelep-sararegistry.gc.ca/species/schedules_e.cfm?id=1
http://www.env.gov.bc.ca/cdc/
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Common Nighthawk Landbird 3  Assess / Maintain T           

Common Poorwill Landbird 3  Assess / Maintain       Y     

Dusky Flycatcher Landbird 4  Increase 50%     Y  Y     

Dusky Grouse Landbird 5  Increase 100%    Y Y  Y     

Ferruginous Hawk Landbird 3  Assess / Maintain T T   Y  Y     

Flammulated Owl Landbird 3  Assess / Maintain SC SC Blue Y Y  Y     

Golden Eagle Landbird 4  Increase 50%     Y  Y     

Grasshopper Sparrow Landbird 5  Increase 100%   Red  Y  Y     

Gray Flycatcher Landbird 3  Assess / Maintain   Blue   Y      

Great Gray Owl Landbird 3  Assess / Maintain     Y  Y     

Gyrfalcon Landbird 3  Assess / Maintain   Blue         

Horned Lark (merrilli) Landbird 4  Increase 50%   Blue         

Lark Sparrow Landbird 4  Increase 50%   Red  Y  Y     

Lazuli Bunting Landbird 3  Assess / Maintain       Y     

Lewis's Woodpecker Landbird 5  Increase 100% T T Red Y Y Y Y     

Long-eared Owl Landbird 3  Assess / Maintain       Y     

MacGillivray's Warbler Landbird 4  Increase 50%     Y  Y     

Mountain Chickadee Landbird 4  Increase 50%     Y  Y     

Northern Goshawk Landbird 4  Increase 50%     Y  Y     

Northern Harrier Landbird 3  Assess / Maintain       Y     

Northern Saw-whet Owl Landbird 4  Increase 50%     Y  Y     

Olive-sided Flycatcher Landbird 5  Increase 100% T T Blue Y Y  Y     

Peregrine Falcon 
(anatum/tundrius) 

Landbird 3  Assess / Maintain SC SC Red         

Prairie Falcon Landbird 3  Assess / Maintain   Red  Y  Y     
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Purple Finch Landbird 5  Increase 100%     Y  Y     

Pygmy Nuthatch Landbird 2  Maintain current     Y  Y     

Red Crossbill Landbird 3  Assess / Maintain     Y  Y     

Rock Wren Landbird 4  Increase 50%       Y     

Rough-legged Hawk Landbird 3  Assess / Maintain   Blue         

Rufous Hummingbird Landbird 3  Assess / Maintain    Y        

Rusty Blackbird Landbird 3  Assess / Maintain SC SC Blue         

Sage Thrasher Landbird 4  Increase 50% E E Red  Y Y Y     

Sharp-tailed Grouse 
(columbianus) 

Landbird 5  Increase 100%   Blue  Y  Y     

Short-eared Owl Landbird 4  Increase 50% SC SC Blue Y Y  Y     

Spotted Owl Landbird 5  Recovery objective E E Red         

Swainson's Hawk Landbird 3  Assess / Maintain   Red Y Y  Y     

Townsend's Solitaire Landbird 3  Assess / Maintain       Y     

Townsend's Warbler Landbird 4  Increase 50%     Y  Y     

Vaux's Swift Landbird 3  Assess / Maintain     Y  Y     

Western Meadowlark Landbird 4  Increase 50%     Y  Y     

Western Screech-Owl 
(macfarlanei) 

Landbird 3  Recovery objective T E Red  Y  Y     

White-headed Woodpecker Landbird 4  Increase 50% E E Red Y Y  Y     

White-throated Swift Landbird 3  Assess / Maintain    Y        

Williamson's Sapsucker Landbird 4  Recovery objective E E Red  Y  Y     

Willow Flycatcher Landbird 5  Increase 100%    Y Y  Y     

Yellow-breasted Chat Landbird 3  Recovery objective E E Red         

American Avocet Shorebird 3 3 Assess / Maintain   Red         
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American Golden-Plover Shorebird 3 4 Migrant (no population 
objective) 

  Blue Y        

Long-billed Curlew Shorebird 3 5 Assess / Maintain SC SC Blue Y        

Red-necked Phalarope Shorebird 3 4 Migrant (no population 
objective) 

  Blue         

Sanderling Shorebird 3 5 Migrant (no population 
objective) 

   Y        

Wilson's Phalarope Shorebird 3 4 Assess / Maintain    Y        

American Bittern Waterbird 3 4 Assess / Maintain   Blue         

American White Pelican Waterbird 3 3 Assess / Maintain   Red         

Black Tern Waterbird 4 5 Increase 50%    Y   Y     

California Gull Waterbird 3 3 Assess / Maintain   Blue    Y     

Caspian Tern Waterbird 3 2 Assess / Maintain   Blue         

Clark's Grebe Waterbird 3 3 Assess / Maintain   Red    Y     

Common Tern Waterbird 3 3 Migrant (no population 
objective) 

      Y     

Double-crested Cormorant Waterbird 3 1 Assess / Maintain   Blue         

Great Blue Heron (herodias) Waterbird 2 1 Maintain current   Blue         

Horned Grebe Waterbird 3 4 Assess / Maintain SC           

Thayer's Gull Waterbird 3 3 Assess / Maintain       Y     

Virginia Rail Waterbird 3  Assess / Maintain       Y
9
     

Western Grebe Waterbird 3 3 Increase 100%   Red    Y     

American Wigeon Waterfowl 2  Maintain current        Y Mod High  

Barrow's Goldeneye Waterfowl 3  Maintain current        Y High  

                                                      
9
 Virginia Rail was assessed using PIF methods 
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Bufflehead Waterfowl 3  Maintain current        Y Mod High  

Canada Goose Waterfowl 2  Maintain current        Y High  

Canvasback Waterfowl 3  Maintain current        Y Mod High  

Cinnamon Teal Waterfowl 4  Maintain current        Y Mod High  

Gadwall Waterfowl 1  Maintain current        Y Mod High  

Greater Scaup Waterfowl 3  Maintain current        Y Mod High  

Greater White-fronted Goose Waterfowl 3  Migrant (no population 
objective) 

       Y Highest  

Green-winged Teal Waterfowl 2  Maintain current        Y Mod High  

Harlequin Duck Waterfowl 3  Maintain current        Y High  

Lesser Snow Goose Waterfowl 3  Migrant (no population 
objective) 

       Y High  

Mallard Waterfowl 1  Maintain current        Y High  

Northern Pintail Waterfowl 5  Maintain current        Y High  

Northern Shoveler Waterfowl 2  Maintain current        Y Mod High  

Redhead Waterfowl 3  Maintain current        Y Mod High  

Surf Scoter Waterfowl 3  Migrant (no population 
objective) 

  Blue         

Trumpeter Swan Waterfowl 5  Maintain current        Y High  

Tundra Swan Waterfowl 3  Maintain current   Blue     Y High  
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Table 2. Summary of priority species, by bird group, in BCR 9 Pacific and Yukon Region.  

 
Bird Group Total Species Total Priority 

Species 
Percent Listed as 
Priority 

Percent of 
Priority List 

Landbird 170 60 35% 61% 

Shorebird 25 6 24% 6% 

Waterbird 31 13 42% 13% 

Waterfowl 33 19 58% 20% 

Total 259 98  100% 

 
Table 3. Number of priority species in BCR 9 Pacific and Yukon Region by reason for priority status.  

 
Reason for Priority Listing

1
 Landbirds Shorebirds Waterbirds Waterfowl 

COSEWIC
2
 19 1 1 0 

Federal SARA listed
3
 16 1 0 0 

Provincially listed
4
 28 4 8 2 

NAWMP
5
 - - - 18 

National/Continental Concern 14 4 1 - 

Regional Concern 34 - - - 

National/Continental Stewardship 6 - - - 

Regional Stewardship 41 0 7
6
 - 

1 
A single species can be on the priority list for more than one reason. Note that not all reasons for inclusion apply to 

every bird group (indicaǘŜŘ ōȅ ά-έύ. See Appendix 2 for details of the species assessment process. 
2
 COSEWIC indicates species assessed by the Committee on the Status of Endangered Wildlife in Canada as 

Endangered, Threatened, or Special Concern. 
3 
Species listed on Schedule 1 of the Species at Risk Act as Endangered, Threatened, or Special Concern. 

4 
Provincially Listed indicates species Red-listed or Blue-listed by British ColumbiaΩǎ /ƻƴǎŜǊǾŀǘƛƻƴ 5ŀǘŀ /ŜƴǘǊŜ.  

5 
NAWMP indicates species ranked in the North American Waterfowl Management Plan (Plan Committee 2004) as 

having Highest, High or Moderately High breeding or non-breeding conservation and/or monitoring need in the BCR. 
6 
Includes Virginia Rail, which was assessed by PIF methods.
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Element 2: Habitats Important to Priority Species 

Identifying the broad habitat requirements for each priority species within the BCR allowed 
species to be grouped by shared habitat-based conservation issues and actions (see Element 2: 
Habitats Important to Priority Species for details on how species were assigned to standard 
habitat categories). If many priority species associated with the same habitat face similar 
conservation issues, then conservation action in that habitat may support populations of 
several priority species. BCR strategies use a modified version of the standard land cover classes 
developed by the United Nations (Food and Agriculture Organization 2000) to categorize 
habitats and species were often assigned to more than one habitat class. 

 
In BCR 9, a maximum of two broad-scale habitat associations were identified for each priority 
species. Herbaceous habitats (grassland, shrubsteppe and agricultural areas) are used by the 
greatest number of priority species (37), some of which reach the northern limits of their range 
in the Canadian portion of BCR 9. Coniferous forests (31 species), waterbodies (30 species) and 
wetlands (26 species) are also widely used (Fig. 3). 
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Figure 3. Percent of priority species that are associated with each habitat type in BCR 9 Pacific and Yukon 
Region. 
Note: The total exceeds 100% because each species may be assigned to more than one habitat.  
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Element 3: Population Objectives 

Population objectives allow us to measure and evaluate conservation success. The objectives  
in this strategy are assigned to categories and are based on a quantitative or qualitative 
assessment of speciesΩ population trends. If the population trend of a species is unknown, the 
objective is set as άŀǎǎŜǎǎ ŀƴŘ ƳŀƛƴǘŀƛƴέΣ ŀƴŘ ŀ ƳƻƴƛǘƻǊƛƴƎ ƻōƧŜŎǘƛǾŜ ƛǎ given (see Element 3: 
Population Objectives for Priority Species). For any species listed under the Species at Risk Act 
(SARA) or under provincial/territorial endangered species legislation, Bird Conservation 
Strategies defer to population objectives in available Recovery Strategies and Management 
Plans. The ultimate measure of conservation success will be the extent to which population 
objectives have been reached over the next 40 years. Population objectives do not currently 
factor in feasibility of achievement, but are held as a standard against which to measure 
progress.  
 
The population objectives in this strategy are categorical and are based on a quantitative or 
ǉǳŀƭƛǘŀǘƛǾŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǎǇŜŎƛŜǎΩ ǇƻǇǳƭŀǘƛƻƴ ǘǊŜƴŘǎΦ LŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ǘǊŜƴŘ ƻŦ ŀ ǎǇŜŎƛŜǎ ƛǎ 
unknown, the objective is set ŀǎ άŀǎǎŜǎǎ ŀƴŘ Ƴŀƛƴǘŀƛƴέ. Forty-two percent (42%) of priority 
species, with representatives from all bird groupǎΣ ǿŜǊŜ ŀǎǎƛƎƴŜŘ ŀƴ ƻōƧŜŎǘƛǾŜ ǘƻ άŀǎǎŜǎǎέ 
ǇƻǇǳƭŀǘƛƻƴ ǎǘŀǘǳǎ ǿƘƛƭŜ άƳŀƛƴǘŀƛƴƛƴƎέ ŎǳǊǊŜƴǘ ƭŜǾŜƭǎ ƛƴ ǘƘŜ ƛƴǘŜǊƛƳ (Fig. 4). For 18% of species, 
population levels were deemed to be at or near the objective. Sixteen percent (16%) and 11% 
of species were assigned objectives to increase the population by 50% and to double the 
population, respectively. For a small proportion of species (5%), all SARA-listed, we have 
deferred to the population objectives developed in Recovery Strategies. 
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Figure 4. Percent of priority species that are associated with each population objective category in BCR 9 
Pacific and Yukon Region: Great Basin. 

Element 4: Threat Assessment for Priority Species 

The threats assessment process (see Element 4: Threat Assessment for Priority Species) 
identifies threats believed to have a population-level effect on individual priority species. These 
threats are assigned a relative magnitude (Low, Medium, High, Very High), based on their scope 
(ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǎǇŜŎƛŜǎΩ ǊŀƴƎŜ ǿƛǘƘƛƴ ǘƘŜ subregion that is impacted) and severity (the 
relative impact on the priority speciesΩ population). This allows us to target conservation 
actions towards threats with the greatest effects on suites of species or in broad habitat 
classes. Some well known conservation issues (such as predation by domestic cats or climate 
change) may not be identified in the literature as significant threats to populations of an 
individual priority species and therefore may not be captured in the threat assessment. 
However, they merit attention in conservation strategies because of the large numbers of 
individual birds affected in many regions of Canada. We have incorporated them in a separate 
section on Widespread Issues but, unlike other threats, they are not ranked.  
 
An assessment of threats identified a number of conservation issues facing priority species in 
the various habitats of t¸wΩǎ ./w фΦ Residential and Commercial development was a major 
threat, especially in valley-bottom habitats (Herbaceous, Wetland, Waterbodies, and Riparian; 
Fig. 5 and Table 4). Priority species impacted by this threat include the Barn Owl, Western 
Screech Owl and Western Meadowlark. Threats from agricultural practices were equally 
significant, largely as a result of habitat loss and degradation due to the booming viticulture 
industry in the herbaceous (grassland and shrubsteppe) habitats of the valley bottoms, but also 
due to ranching and cattle-grazing practices in forested and riparian areas at all elevations. 
Threatened species in herbaceous habitats include the Grasshopper Sparrow, Long-billed 



P a g e  1 9  

Bird Conservation Strategy for BCR 9: Great Basin  February 2013 

Curlew, and Bobolink, while thƻǎŜ ƛƴ ŦƻǊŜǎǘŜŘ ŀǊŜŀǎ ƛƴŎƭǳŘŜ [ŜǿƛǎΩǎ ²ƻƻŘǇŜŎƪŜǊΣ CƭŀƳƳǳƭŀǘŜŘ 
hǿƭ ŀƴŘ aŀŎDƛƭƭƛǾǊŀȅΩǎ ²ŀǊōƭŜǊΦ Loss and degradation of forest habitats through logging and 
forest harvesting (coniferous, mixed, and riparian) were identified as major threats. Impacted 
species include Olive-sided Flycatcher, Black-backed Woodpecker and Northern Goshawk. 
Natural system modifications, in the form of the mountain pine beetle outbreak in coniferous 
and mixed forests (e.g., Purple Finch, Dusky Flycatcher, Pygmy Nuthatch), and fire suppression 
in lower elevation coniferous forest and herbaceous habitats (e.g., Lark Sparrow, Sage Thrasher, 
Sharp-tailed Grouse), also emerged as a high-level threats. Also a high-level threat was 
pollution, chiefly associated with the use of pesticides in the agricultural sector, which may 
increase mortality directly through exposure (e.g., Horned Lark, Double-crested Cormorant), or 
indirectly through reduction of prey availability (e.g., White-throated Swift, Barn Swallow). 
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Figure 5. Percent of identified threats to priority species within BCR 9 Pacific and Yukon by threat  
sub-category. 
Each bar represents the percent of the total number of threats identified in each sub-threat category in BCR 9 (for 
example, if 100 threats were identified in total for all priority species in BCR 9, and 10 of those threats were in the 
category 1.1 Housing & urban areas, the bar on the graph would represent this as 10%). Shading in the bars (VH = very 
high, H = high, M = medium and L = low) represents the rolled up magnitude of all threats in each threat subcategory 
in the BCR. (See For BCR 9, population objectives for waterfowl were taken from the Canadian Intermountain Joint 
±ŜƴǘǳǊŜΩǎ .ƛƻƭƻƎƛŎŀƭ CƻǳƴŘŀǘƛƻƴ ŀƴŘ tǊƻǎǇŜŎǘǳǎ ό/LW± нллоύ and Implementation Plan (CIJV Technical Committee 
2010)Φ tƻǇǳƭŀǘƛƻƴ ƻōƧŜŎǘƛǾŜǎ ŦƻǊ ƭŀƴŘōƛǊŘǎΣ ǿŀǘŜǊōƛǊŘǎ ŀƴŘ ǎƘƻǊŜōƛǊŘǎ ǿŜǊŜ ŀǎǎƛƎƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ǎǇŜŎƛŜǎΩ ǇƻǇǳƭŀǘƛƻƴ 
trend (PT) score. For each priority species, the PT score for the entire BCR was provided by Partners in Flight, and the 
PT score for the Canadian portion of the BCR was calculated from BBS data following PIF protocols (Panjabi et al. 
2005). Conservatively, the higher of the two PT scores was used to assign a population objective. Priority species 
ŜȄƘƛōƛǘƛƴƎ ŘŜŎƭƛƴŜǎ όt¢ Ґ пύ ǿŜǊŜ ǎŜǘ ŀƴ ƻōƧŜŎǘƛǾŜ ƻŦ άƛƴŎǊŜŀǎŜ ǇƻǇǳƭŀǘƛƻƴ ōȅ рл҈Σέ ǿƘƛƭŜ ǎǘǊƻƴƎƭȅ ŘŜŎƭƛƴƛƴƎ ǎǇŜŎƛŜǎ όt¢ 
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Ґ рύ ƘŀŘ ŀƴ ƻōƧŜŎǘƛǾŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ άƛƴŎǊŜŀǎŜ ǇƻǇǳƭŀǘƛƻƴ ōȅ млл҈Φέ CƻǊ ǎǇŜŎƛŜǎ ǿƛǘƘ t¢ Ґ о όǳƴŎŜǊǘŀƛƴ ƻǊ ǳƴƪƴƻǿƴ 
trend), objectives ǿŜǊŜ ǎŜǘ ŀǎ άƳŀƛƴǘŀƛƴ ŀƴŘ ŀǎǎŜǎǎΦέ CƛƴŀƭƭȅΣ ǎǇŜŎƛŜǎ ǿƛǘƘ ǎǘŀōƭŜ ƻǊ ƛƴŎǊŜŀǎƛƴƎ ǇƻǇǳƭŀǘƛƻƴǎ όt¢ Ґ м ƻǊ нύ 
ƘŀŘ ŀƴ ƻōƧŜŎǘƛǾŜ ǎŜǘ ǘƻ άƳŀƛƴǘŀƛƴ ŎǳǊǊŜƴǘΦέ tƻǇǳƭŀǘƛƻƴ ƻōƧŜŎǘƛǾŜǎ ǿŜǊŜ ƴƻǘ ǎŜǘ ŦƻǊ ǇǊƛƻǊƛǘȅ ǎǇŜŎƛŜǎ ǿƘƛŎƘ ƻƴƭȅ ƻŎŎǳǊ ƛƴ 
the BCR on migration and do not breed or winter in the region. 
Element 4: Threat Assessment for Priority Species for details on how magnitude was assessed). Threats under 5.1 
Hunting and collecting terrestrial animals include illegal harvest and persecution, and poisoning from ingestion of lead 
shot. 6.1 Recreation activities and 6.3 Work & other activities refer to the impacts of human disturbance from these 
activities. Threats under 7.3 Other ecosystem modifications are changes in forest structure due to the mountain pine 
beetle outbreak. 9.3 Agricultural and forestry effluents refers primarily to effects of pesticide use. See  
Section 2 for a more detailed breakdown for each habitat class. 
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Table 4. Relative magnitude of identified threats to priority species within BCR 9 Pacific and Yukon by 
threat category and broad habitat class.  
Overall ranks were generated through a roll-up procedure described in Kennedy et al. (2012). L represents Low 
Magnitude threats; M = Medium; H = High; VH = Very High. Blank cells indicate that no priority species had threats 
identified in the threat category/habitat combination. 
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Overall VH H L VH M H H VH  

1 Residential & commercial development M M L VH H H M VH VH 

2 Agriculture & aquaculture H H  VH  H L H VH 

3 Energy production & mining L   L   L  L 

4 Transportation & service corridors M L L M M L M L M 

5 Biological resource use VH VH M M M L L H VH 

6 Human intrusions & disturbance L L  M  L M L M 

7 Natural system modifications H H  VH M M M M H 

8 Invasive & other problematic species & genes M   H  L L H H 

9 Pollution M L L H L H H L H 

11 Climate change & severe weather H M  M L H M M H 

 
Threats to priority species while they are outside Canada during the non-breeding season were 
also assessed and are presented in the Threats Outside Canada section. 
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Element 5: Conservation Objectives 
Conservation objectives were designed to address threats and information gaps that were 
identified for priority species. They describe the environmental conditions and research and 
monitoring that are thought to be necessary for progress towards population objectives and to 
understand underlying conservation issues for priority bird species. As conservation objectives 
are reached they will collectively contribute to achieving population objectives. Whenever 
possible, conservation objectives were developed to benefit multiple species, and/or respond 
to more than one threat (see Element 5: Conservation Objectives).  

 
The majority of conservation objectives for BCR 9 relate to maintaining or enhancing habitat 
quality and quantity (Fig. 6). Included in these objectives are the maintenance of the full range 
of naturally-occurring habitat types, maintaining the quality of existing habitats, and retaining 
important features on the landscape (e.g., standing dead snags for cavity nesting birds). Also 
important is the need to reduce mortality of priority species, which includes reducing collisions 
with man-made structures, pesticide poisoning, mortality caused by ingestion of lead shot, 
destruction of nests, and illegal harvest. Other objectives address the need to manage impacts 
of climate change, and reduce human disturbance of breeding birds. 
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Figure 6. Percent of all conservation objectives assigned to each conservation objective category in 
BCR 9 Pacific and Yukon Region.

C
o

n
s
e
rv

a
ti

o
n

 O
b

je
c
ti

v
e
s

 



P a g e  2 4  

Bird Conservation Strategy for BCR 9: Great Basin  February 2013 

Element 6: Recommended Actions 

Recommended actions indicate on-the-ground activities that will help to achieve the 
conservation objectives (Fig. 7). Actions are strategic rather than highly detailed and 
prescriptive (see Element 6: Recommended Actions). Whenever possible, recommended 
actions benefit multiple species, and/or respond to more than one threat. Recommended 
actions defer to or support those provided in recovery documents for species at risk at the 
federal, provincial or territorial level, but will usually be more general than those developed for 
individual species. 

 
Given the prevalence of threats relating to loss and degradation of valley-bottom habitats due 
to development, agriculture and grazing practices, it is not surprising that habitat management 
and protection emerge as dominant themes. Actions relating to the development of beneficial 
management practices (BMPs) or other voluntary private sector codes of practice comprise 35% 
of the total recommended actions, in part because many different kinds of actions, including 
habitat management and protection, have aspects that relate to the development of voluntary 
beneficial practices. Actions recommending restoration of natural processes also were 
frequently suggested, driven in part by the role of fire suppression and grazing practices in 
altering natural cycles. 
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Figure 7. Percent of recommended actions assigned to each sub-category in BCR 9 Pacific and Yukon 
Region. 

άwŜǎŜŀǊŎƘέ and άƳƻƴƛǘƻǊƛƴƎέ ǊŜŦŜǊǎ ǘƻ ǎǇŜŎƛŦƛŎ ǎǇŜŎƛŜǎ ǿƘere additional information is required. For a discussion of 
broad-scale research and monitoring requirements, see Research and Population Monitoring Needs in Section 3. 5.3 
Private sector standards and codes includes adoption of voluntary codes of practice, including sector-specific 
Beneficial Management Practices for bird conservation. 8.1 Research and 8.2 Monitoring refer to specific species 
where information is required before conservation actions can be formulated. For a discussion of broad-scale research 
and monitoring requirements, see the section on Research and Monitoring Needs. 
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Section 2: Conservation Needs by Habitat  
The following sections provide more detailed information on priority species, their threats  
and objectives within each of the broad habitat classes that occur in BCR 9 Pacific and Yukon 
Region. Where appropriate, habitat information is provided at a finer scale than the broad 
habitat categories in order to coincide with other land management exercises in the region. 
Some species do not appear in the threats table because their low level threats have not been 
assigned objectives or actions and/or identified threats are addressed in the Widespread Issues 
section of the strategy. 

Coniferous Forest 

Coniferous forests (defined as where >75% of the basal tree area consists of conifers) cover the 
majority (58%) of the landscape in the Canadian portion of BCR 9 (CIJV 2009; Fig. 8). At low  
to middle elevationsΣ ./w фΩǎ ŎƻƴƛŦŜǊƻǳǎ ŦƻǊŜǎǘǎ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ōȅ 5ƻǳƎƭŀǎ-fir (Pseudotsuga 
menziesii) and ponderosa pine (Pinus ponderosa), while lodgepole pine (P. contorta) and white 
(Picea glauca)/hybrid spruce occur at higher elevations (Partners in Flight British Columbia and 
Yukon 2003). Thirty-one (31) priority species were identified as using coniferous forest habitat 
(Table 5), all of which are landbirds. The majority of these (19 species) were identified as using 
dry ponderosa pine and/or Douglas-fir forests. 

 
 

Figure 8. Map of coniferous habitat in BCR 9 Pacific and Yukon Region: Great Basin. 
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The primary threats to priority species in coniferous forest habitats are the loss of habitat and 
alteration of forest composition and structure through timber harvest and fire suppression  
(Fig. 10). The current mountain pine beetle infestation (both its effects on forest structure and 
associated salvage logging activities) also pose unique conservation problems (see the section 
on Mountain Pine Beetle for more information). Key actions to address these threats are the 
management of both regular timber harvest and mountain pine beetle logging and restoration 
activities for the protection of biodiversity, including maintenance of important habitat features 
for priority species (Table 6). Reintroduction of natural fire regimes to fire-maintained forest 
types, and protection of key areas of coniferous habitat is also crucial. 

Mountain Pine Beetle 

British Columbia is currently experiencing the largest outbreak of mountain pine beetle 
(Dendroctonus ponderosae) ever recorded in the province. The scope of the current outbreak  
is due, at least in part, to past forest management practices and fire suppression which have 
increased availability of susceptible (mature) lodgepole pine in the interior of British Columbia. 
Recent climactic warming also favours the mountain pine beetle, with a series of mild winters 
enabling high overwinter survival of beetle larvae (Austin et al. 2008). In addition to killing 
mature lodgepole pine, the current mountain pine beetle outbreak is killing ponderosa, 
whitebark (Pinus albicaulis) and western white pine (P. monticola), spruce trees (Picea spp.), 
and younger lodgepole pine (Westfall and Ebata 2009). Approximately 16.3 million ha of forest 
in British Columbia is currently affected (BC Ministry of Forests and Range 2010). While the 
most heavily affected area lies to the north of BCR 9 in the central plateau of British Columbia, 
much of the Southern Interior (BCR 9) is also impacted (Fig. 9). As of 2010, 49% of the pine in 
BCR 9 has been killed (Hectares BC 2012). 
 
Birds that feed on mountain pine beetle adults or larvae (such as woodpeckers, chickadees and 
nuthatches) can benefit during early stages of infestation due to the increased food resources, 
but typically decline again after the infestation has peaked (Adamson et al. 2009). Species 
reliant on canopy foliage and mature forest-dependent species are expected to be negatively 
impacted by the loss of mature lodgepole pine (Chan-McLeod 2006). In addition, mountain  
pine beetle-killed trees are often unsuitable for cavity excavators due to their decay patterns, 
frequently falling before they have decayed enough to be of use (Chan-McLeod 2006). 
 
Salvage logging and restoration (planting) activities can remove important features such as 
large live trees, large snags, downed wood and understory vegetation, and increase forest 
fragmentation. Future forests will depend on current harvest and restoration strategies, and 
care must be taken to avoid creating homogenous, even-aged stands which will be highly 
susceptible to future attack by mountain pine beetle or other host-specific diseases (Klenner 
2006, Mahon and Martin 2009; see Appendix 3 for recommendations). 
 
Short-term response to the mountain pine beetle outbreak in BC has now shifted from 
containment measures to salvage logging. There has been a substantial increase in the 
allowable annual cut in affected areas to increase the amount of beetle-killed wood that can be 
harvested before it loses economic value (BC Ministry of Forests and Range 2006b). While there 
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is some guidance on maintaining habitat and biodiversity values in conjunction with salvage 
logging (Klenner 2006, Snetsinger 2005) it is not legally binding and to date, it does not appear 
that retention targets are being met (Lewis et al. 2008). Consequently, there are concerns 
about current and future biodiversity conservation in salvage-logged areas (Lewis et al. 2008). 
In the longer term, mountain pine beetle mitigation plans include extensive site restoration and 
replanting efforts to ensure future timber supply, and economic diversification of forestry-
dependent towns in heavily affected areas (BC Ministry of Forests and Range 2006a, b).  
 

 
 

Figure 9. Extent and severity of the mountain pine beetle outbreak in British Columbia. 
Note: Original image from Forest Analysis and Inventory Branch, BC Ministry of Forests, Lands and Natural Resource 
Operations.. Available at www.for.gov.bc.ca/hfp/mountain_pine_beetle/maps.htm. Accessed  
29 November 2012. 


































































































































































































