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TACTICAL PLAN: WHITEBARK PINE IN THE OMINECA 

REGION 

REPORT SUMMARY 
Whitebark pine (Pinus albicaulis), a subalpine and treeline species of western North America is 

an important tree species for forest biodiversity, supporting wildlife communities and providing 

ecosystem services in mountain environments where it is found. The species has declined 

across its range and is now listed on the Canadian Species at Risk Act (SARA) as άEndangeredέ 

due to the cumulative effects of an invasive pathogen (white pine blister rust, Cronartium 

ribicola), mountain pine beetle (Dendroctonus ponderosa) outbreaks, competitive exclusion 

under fire suppression, and the potential impacts of climate change. The Omineca region of BC 

contains the most northern stands of whitebark pine, which are as vulnerable to blister rust and 

mountain pine beetle as their southern counterparts. Maintaining these stands will be 

important for the recovery of the species, for facilitating future migration north with a changing 

climate and for maintaining biodiversity, particularly supporting species that rely on whitebark 

pine so closely. Initiatives to recover whitebark pine outside of federally protected lands in 

Canada is extremely important for this species as most of its Canadian range falls outside 

national parks, resulting in little federal protection. The actions outlined in this report will 

therefore be important contributions to the recovery of the species, particularly in the interim 

between the designation of whitebark pine as endangered, and the production of federal and 

provincial recovery plans. This report summarizes the current state of knowledge on the 

occurrence, threats and status of whitebark pine in the Omineca region, provides guidance on 

actions to begin the process of species recovery, as well as recommendations for future work. 

This report should be used in conjunction with higher level recovery planning once available. 

Recovery planning for whitebark pine is currently underway at the provincial and federal levels, 

so there should be ongoing review and re-assessment of the recommendations in this report as 

new information becomes available at the regional, provincial, national and international levels 

facilitating species recovery. 

PART I - BACKGROUND 

RANGE 

Whitebark pine is found in subalpine and treeline environments from the southern Sierra 

Mountains in California to northern BC and occurs in both the Rocky and Coastal Mountain 

Ranges (Figure 14). The current most northern confirmed population for the species occurs in 
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Mt. Blanchet Park and the adjacent Mitchell Range, north of Fort St. James (Figure 2 & Figure 

3). Current range maps (Figure 14) do not well represent whitebark pine in northern areas, such 

as the Omineca, making planning restoration based on the location of populations challenging. 

For instance, the current provincial forest inventory (vegetation resource inventory, VRI) does 

not indicate the northern populations on Mt. Blanchet or in the Mitchell range, however the 

previous forest inventory did contain these polygons. For a full discussion on distribution and 

range maps, as well as new mapping products for the Omineca Region generated for this report 

see Part II.

 

Figure 1 ς The Omineca region of British 

Columbia 

 

Figure 2- Vegetation Resource Inventory (VRI) 

forest cover containing whitebark pine in BC 

in red 
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Figure 3 ς Whitebark pine distribution for the Omineca region predicted by the VRI 
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BIOLOGY 

Whitebark pine can be identified by light green needles found in clumps of five in each fascicle, 

white/gray bark that tends to be smooth on small diameter trees, upswept branches, red 

resinous cones that do not open when ripened or by fire, and pollen cones that are purple.  

 

Figure 4 ς five needles per fascicle 

 

Figure 5 ς resinous cones opened by wildlife

The overall appearance of the tree is brushier with a broader canopy than other species such as 

lodgepole pine or subalpine fir (Figure 7). As a stone pine, whitebark pine produces large, 

wingless seeds that are high in fat and adapted for animal dispersal (Figure 4, Figure 5). 

Whitebark pine also varies in its growth form. For instance, at or above treeline it can grow in a 

ǎǘǳƴǘŜŘ άƪǊǳƳƳƘƻƭȊέ ŦƻǊƳΣ ōǳǘ Ŏŀƴ ŀƭǎƻ ōŜ ŦƻǳƴŘ in mid and lower elevation subalpine and 

montane forests growing as large diameter, straight stemmed trees (see ά²ƘƛǘŜōŀǊƪ ǇƛƴŜ ƛƴ 

BriǘƛǎƘ /ƻƭǳƳōƛŀέ ŦŀŎǘǎƘŜŜǘ όPigott  2012), Weaver 2001, or McCaughley and Schmidt 2001 for 

more information on taxonomy and growth forms). 

The high caloric, fatty seeds of whitebark pine 

are specifically adapted to animal dispersal. In 

ǇŀǊǘƛŎǳƭŀǊΣ /ƭŀǊƪΩǎ ƴǳǘŎǊŀŎƪŜǊǎ ŀǊŜ ŀ co-evolved 

avian dispersal agent for whitebark pine, 

adapted to cracking open the ripened cones, 

collecting the seeds in their sub-lingual pouch 

and then caching these seeds within their 

ƘƻƳŜ ǊŀƴƎŜΦ /ƭŀǊƪΩǎ ƴǳǘŎǊŀŎƪŜǊǎ ǿƛƭƭ ǊŜǘǳǊƴ ǘƻ 

their cache sites in the spring with their young 

offspring and forage on the seeds hidden the 

previous year. As a result of this co-evolved 

dispersal mechanism, whitebark pine is able to 

produce seedlings only when the nutcrackers 

cache and then forget to retrieve the seeds 

from a suitable microsite within a suitable 

habitat for whitebark pine germination and 

establishment. A series of factsheets have 

been developed by the USDA on nutcracker 

behaviour that summarizes the most up-to-

date information on caching at the landscape, 

habitat and microsite scales, home range and 

migratory behaviour, population trends, and 

ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ /ƭŀǊƪΩǎ ƴǳǘŎǊŀŎƪŜǊǎ ŀǎ ŀ 

seed dispersal agent for whitebark pine 

(http://ecoshare.info/projects/whitebark-

pine/). 

http://ecoshare.info/projects/whitebark-pine/
http://ecoshare.info/projects/whitebark-pine/
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Figure 6 ς /ƭŀǊƪΩǎ ƴǳǘŎǊŀŎƪŜǊ ŎǊŀŎƪƛƴƎ ŀ ŎƻƴŜ ŀƴŘ ǊŜǘǊƛŜǾƛƴƎ ǎŜŜŘǎ ŦƻǊ ŎŀŎƘƛƴƎ 

 

 

Figure 7 ς ¦ǇǎǿŜǇǘ άōǊǳǎƘȅέ ōǊŀƴŎƘŜǎ ƻŦ 

whitebark pine 

HABITAT AND GROWING CONDITIONS 

Whitebark pine is a stress tolerator, found on 

harsh sites where other species may struggle 

to survive, such as sites with a short growing 

season, lack of moisture and poor nutrients. 

Dry, south-facing slopes, wind exposed 

treeline and subalpine rock outcrops or rocky 

sites along the shorelines of subalpine lakes 

within suitable elevational range are common 

habitat types for this species. Flatter sites, 

such as well-drained glacial-fluvial fans also 

support whitebark pine within its northern 

range. Being restricted to less productive 

habitats, whitebark pine has a wide 

fundamental, but narrow realized niche 

(Weaver 2001). This means that while there 

are broader climatic or edaphic conditions 

that may be suitable for whitebark pine, due 

to 

biotic interactions such as competition, whitebark pine is restricted to a much narrower range 

of sites. This is an important consideration for restoration activities as given suitable 

disturbance, site and climate, whitebark pine can be planted in a wide range of habitat types. 
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Whitebark pine occurs exclusively in mixed stands at the northern edge of its range, including 

the Omineca region. Common associates are subalpine fir (Abies lasiocarpa), Engelmann spruce 

(Picea engelmannii) and lodgepole pine (Pinus contorta). In the southern portion of the 

Omineca, in the ESSFmm1/mmp south of Valemount, whitebark pine can also be found mixed 

with Douglas-fir (Pseudotsuga menziesii) and western hemlock (Tsuga heterophylla). Common 

understory associates in the Omineca include Vaccinium membranaceum, Rhododendron 

albiflorum, Menziesia ferruginea, Empetrum nigrum, Arctostaphylos uva-ursi, Spirea betulifolia, 

Ribes lacustre, Orthilia secunda, Linnaea borealis, Lycopodium annotinum, Cladina spp., 

Cladonia spp., Pleurozium shreberi, Dicranum spp. and Stereocaulon spp. (see Arno and Hoff 

1989, Arno 2001, Ogilvie 1990, Weaver and Dale 1974 for more background on community 

types and vegetation composition across the range of whitebark pine). 

A list of potentially suitable environmental habitats described by BEC subzones is found in Table 

8 and while suitable site series within each of these subzones have not been identified, 

whitebark pine is generally found on sub-mesic to xeric and nutrient poor edaphic conditions. 

Whitebark pine can be found on more productive (mesic) sites if a disturbance such as fire 

opens up growing space and enables establishment. As a moderately shade tolerant, but very 

slow growing species, it is expected to be out-competed on these sites over time as faster 

growing, or more shade-tolerant species begin to dominate. (See Campbell and Antos 2003, 

Kipfmueller and Kupfer 2005 or Keane 2001 for a more thorough discussion on successional 

pathways in whitebark pine stands). 

ECOSYSTEM SERVICES 

Whitebark pine is ƴƻǘ ƻƴƭȅ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŦƻƻŘ ǎƻǳǊŎŜ ŦƻǊ /ƭŀǊƪΩǎ ƴǳǘŎǊŀŎƪŜǊǎΣ ōǳǘ also for other 

species of wildlife such as squirrels and bears; an excellent food source due to the high fat and 

protein content of the seed. Red squirrels are common foragers of whitebark pine seed, 

clipping mature cones off the end of branches and storing the cones in their middens for 

consumption over the winter. Both grizzly and black bears are known to excavate squirrel 

middens in order to eat whitebark pine seeds. They are efficient at cracking the cone scales and 

extracting the seed with their tongues. Bears are also known to climb trees to access the seeds 

(Figure 8).
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Figure 8 ς likely grizzly bear (pers. comm., 

Tony Hamilton Oct. 30, 2012) claw marks 

moving up a whitebark pine tree on Mt. 

Sidney Williams, north of Fort St. James, BC 

 

Figure 9 ς Bear scat full of whitebark pine 

seeds outside of Lilloett, BC

 

There are several ongoing research projects to investigate the importance of whitebark pine 

seeds to grizzly bear diets in the Canadian range (i.e. Foothills Research Institute in Alberta 

http://foothillsri.ca/program/grizzly-bear-program and Yvonne Patterson, University of Victoria 

MSc research in the Lillooet area). Research from the Greater Yellowstone Area of the U.S 

indicates a strong relationship between grizzly bears and whitebark pine when there are 

enough seeds available for consumption (Mattson et al. 1991). 

In addition to its importance as a food source for wildlife, whitebark pine can also contribute 

significantly to the hydrological cycle and treeline dynamics. As an initiator of tree islands, it 

modifies the harsh treeline environment, enabling the establishment by other species. As a high 

mountain species, it is also important in modifying the rate of snowmelt in spring (see Tomback 

et al. 2001 and Weaver 2001 for a more thorough discussion on ecosystem services provided by 

whitebark pine). 

SEED PRODUCTION 

In order to enhance or supplement the natural process of colonization and survival for 

restoration and recovery planning, it is important to understand the process of seed production 

and maturation of whitebark pine. Age of cone production estimates vary between studies, but 

http://foothillsri.ca/program/grizzly-bear-program
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on average, reproduction may begin somewhere between 30-60 years, with greater cone 

production associated with larger crowns from stems 125-250 years old (Arno and Hoff 1989). A 

reproductively mature whitebark pine can house both pollen and seed cones on the same tree, 

with pollen cones generally found on the lower branches and the female cones found at the 

tips of branches higher on the tree. With good pollination and adequate growing season for 

maturation, 40-60 seeds/cone can be expected, however it may be prudent to plan for lower 

seed/cone estimates on average. 

 

Figure 10 - Seeds in a whitebark pine cone. Photo: Don Pigott 

One of the most challenging aspects of conservation planning for whitebark pine is trying to 

coordinate seed collection effort with seed production in a given year. Whitebark pine is a 

masting species, which means that trees within a given area will synchronize their seed 

production, resulting in the production of abundant seed in one year and substantially less in 

other years. The prediction of masting is challenging as there does not appear to be a simple 

environmental cue triggering synchronization of seed production (Weaver 2001, Crone et al. 

2011). 

This has significant implications on restoration planning, as having the resources to fund a seed 

collection in any year will not guarantee that there will be seeds available for collection. 

Funding sources for restoration would work best if there was flexibility in deadlines for 

collection.

LANDSCAPE DYNAMICS 

Whitebark pine often occurs within islands of suitable habitat in a sea of unsuitable low 

elevation habitat. Understanding the dynamics between populations as well as the impacts of 

landscape level processes, such as fire disturbance, will be important to naturally sustain and 

establish new populations and as a consideration for restoration prioritization. The dependence 

of whitebark pine ƻƴ /ƭŀǊƪΩs nutcrackers for dispersal is central to these dynamics and 

maintaining connectivity between whitebark pine populations for nutcrackers to continue 

dispersing seed is an important conservation consideration. Better understanding the 

ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ /ƭŀǊƪΩǎ ƴǳǘŎǊŀckers, whitebark pine abundance and cone production, as 
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well as the abundance of alternate food sources for nutcrackers is essential for managing 

stands of declining whitebark pine and prioritizing restoration resources. There has been little 

documentation on /ƭŀǊƪΩǎ ƴǳǘŎǊŀŎƪŜǊǎ ƛƴ ǘƘŜ hƳƛƴŜŎŀ ǊŜƎion except from a limited number of 

eBird records, Christmas bird counts, and the BC breeding bird atlas (J. Vinnedge pers. 

communication). Better understanding how nutcrackers are using northern whitebark pine 

populations, their alternate food sources, where they are caching seeds, where they are 

breeding and how successfully they are breeding at the northern edge of the range, will all help 

to better understand the thresholds in whitebark pine abundance ƴŜŜŘŜŘ ǘƻ ǎǳǎǘŀƛƴ /ƭŀǊƪΩǎ 

nutcrackers over time. Given the importance of northern populations of whitebark pine for 

future species latitudinal migration under climate change, it is essential to understand where 

management should focus efforts in order to support ƴŀǘǳǊŀƭ ŘƛǎǇŜǊǎŀƭ Ǿƛŀ /ƭŀǊƪΩǎ ƴǳǘŎǊŀŎƪŜǊǎ 

This may also involve the need to manage alternate food sources in certain areas. (See 

McKinney and Tomback 2007, McKinney et al. 2009, Barringer et al. 2012 for current 

ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘǊŜǎƘƻƭŘǎ ƛƴ ǿƘƛǘŜōŀǊƪ ǇƛƴŜ ǘƻ ǎǳǎǘŀƛƴ /ƭŀǊƪΩǎ ƴǳǘŎǊŀŎƪŜǊǎ). 

DECLINE OF WHITEBARK PINE 

Whitebark pine in the Omineca region is declining and susceptible to the same threats found 

elsewhere in its range. White pine blister rust (WPBR), mountain pine beetle (MPB), fire 

suppression and climate change are recognized as the primary threats to whitebark pine, 

however greater recognition of the role of industry as a threat could also be considered. 

WHITE PINE BLISTER RUST 

WPBR is a fungal pathogen introduced into North America on both the east and west coasts in 

the early 20th century from Eurasia, resulting in the decline of five needle pines across North 

America. It is important to understand the basic biology and spread of this invasive disease, as 

the recovery of whitebark pine will require facilitating increased rust resistance as one of the 

main restoration efforts.  

To complete its life cycle (Figure 11), WPBR requires a five needle pine as the primary host and 

most commonly a species within the Ribes genus (but also Castelleja or Pedicularis), as 

secondary hosts. There are five stages in the rust life cycle, however the two most frequently 

discussed are the aeciospore stage where the rust is visible on the pine.  It is at this stage that 

the rust travels to its secondary host.  At the basidiospore stage the rust travels from Ribes back 

to five needle pines. Aeciospores can travel upwards of 500 km by wind, and basidiospores 

travel in the order of several kilometres but these spores also require constant high humidity to 

survive in the wind. Basidiospores enter the pine through its needles and as a result cankers 

often first form on the branches, moving into the stem over time where the infection can 

become lethal. Whitebark pine is susceptible to rust from seedling through to mature tree size 
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classes. Identifying rust and monitoring changes in rust infection rates over time is another 

crucial component of restoration planning.  

There was a Ribes eradication program in the U.S that proved largely unsuccessful at controlling 

the spread of rust as a result of the long distance dispersal of aesiospores, the large abundance 

of Ribes across the landscape, long survival of Ribes seed in the forest floor and its ability to 

sucker from rhizomes after removal of the above ground biomass (McDonald and Hoff 2001). A 

more promising approach might be to obtain seed from rust resistant individuals. There is some 

native resistance in North American five needle pines to this invasive rust. The whitebark pine 

genetic restoration program based out of Idaho focuses on producing seedlings that are not 

immune, but more likely survive infection by rust.  

Predicting the probability of infection by blister rust of the stand and individual is an approach 

to prioritizing seed collection and restoration activities. There are several strategies to selecting 

candidate trees for rust screening, but one of the ideas is to collect seed from whitebark pine 

trees that show some degree of resistance (lack of cankers) in a stand that has high infection 

rates (Mahalovich and Dickerson 2004). This way, there is a high probability that a tree without 

cankers was exposed to the rust, with the apparent resistance potentially due to genetic 

factors. Collecting seed from these trees should be prioritized over trees that may not have 

been fully exposed to rust.  Infections rates may vary with microclimate, topography, secondary 

host distribution or abundance, forest structure. Zeglen (2002) found an increase in infection 

rate from the Coast Mountains to the Rockies; however, little of this variation may be explained 

by climatic factors. Zeglen (2002) indicates weak causal relationships between rust incidence 

and latitude, longitude and elevation. For instance, whitebark pine growing at high elevations 

as krummholz in treeline environments in Montana had 35% incidence of tree infection (Resler 

and Tomback 2008),  which indicates high rust infection even at high altitudes.  

The average plot level infection rate by WPBR in the Omineca region is 28% (Figure 12), with a 

maximum rate of infection within a plot of 71% on Mt. Sidney Williams (Figure 26, data from 

Clason (unpublished) and Zeglen (2002)). In total, 88% of all plots surveyed in the Omineca 

region had at least one individual infected by rust, however there are relatively few sampling 

points for WPBR in the north (43 plots reported here, but many are spatially continuous, and 

sampled over a long time period (1998 ς 2013)). In comparison, the Kootenays have 14-71% 

plot level infection (Murray 2010), Smithers area has Җ 72% infection within plots (Haeussler et 

al. 2009), 98% of plots surveyed had at least one tree infected in the Canadian Rockies with 

average plot infection rate of 52% (Smith et al. 2013), province-wide in BC plot level infection 

ranged from 0-83% with an average of 31% infection (Zeglen 2002) and another study across BC 

had an average of 33%, ranging from 0-100% infection rate within plots (Campbell and Antos 

2000). (See Hoff 1992, and Tomback et al. 2005 for more information on identifying and 
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surveying blister rust. See Van Arsdel et al. 1956 for the interactions between rust and climatic 

factors, and McDonald and Hoff 2001 for a good review of blister rust in whitebark pine).  

 

Figure 11 - The life cycle stages of white pine blister rust (McDonald and Hoff 2001) 
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Figure 12 ς Relative white pine blister rust infection rate across the Omineca, data from 

Zeglen (2002) and Clason (unpublished). Healthy sites are in green, sites with high levels of 

infection in red and intermediate levels of infection in yellow 
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MOUNTAIN PINE BEETLE 

The cumulative effects of WPBR and MPB combined with projected climate change are 

anticipated to result in further reductions in whitebark pine abundance range-wide (Logan et al. 

2010). There is little specific documentation on the extent of the current MPB outbreak on 

whitebark pine in the Omineca region. However, MPB mortality is mapped based on overview 

flights and the provincial MoFLNRO Mountain Pine Beetle Model. It may be possible to overlay 

MPB mapping with whitebark pine occurrence to determine potential extent of mortality. MPB 

mortality has been observed in northern whitebark pine ecosystems in the Skeena region 

(Clason 2010), with significant mortality in the Morice District (average of 81% Haeussler et al. 

2009). In the Omineca, MPB mortality has been observed in the Cariboo Mountains southwest 

of Dunster, on Mt. Sidney Williams, and on Mt. Davidson (Clason unpublished data). Further 

consultation with experts on the extent of MPB-killed whitebark pine across the Omineca 

region may yield improved mapping, so it is recommended to discuss with these experts to get 

a better picture of the overall impact MPB may have already had in this region and MPB as a 

future threat to whitebark pine. 

FIRE SUPPRESSION 

Fire plays an important role in whitebark pine ecosystems, by opening up growing space for 

establishment of new seedlings and by maintaining a mix of stand ages on the landscape, such 

as early successional stands containing whitebark pine. Whitebark pine cones do not open after 

fire, but there is substantial evidence that the seedbeds available after burns are suitable for 

whitebark pine germination and establishment (Tomback 1982, Campbell and Antos 2003). The 

effect of decades of fire suppression in places like Montana has certainly reduced the 

abundance of young whitebark pine stands across the landscape, increasing the likelihood of 

successional replacement, and decreasing potential regeneration on these suitable sites (Keane 

and Arno 2001). ¢ƘŜ ǊƻƭŜ ƻŦ ŦƛǊŜ ǎǳǇǇǊŜǎǎƛƻƴ ŀǘ ǘƘŜ ƴƻǊǘƘŜǊƴ ŜŘƎŜ ƻŦ ǿƘƛǘŜōŀǊƪ ǇƛƴŜΩǎ ǊŀƴƎŜ ŀǎ 

an agent of decline is not well understood, but certainly must be considered as a potential 

threat to the recovery of whitebark pine in this region. (See Keane et al. 1990, Keane et al. 

1994, Keane and Arno 2001, Larson et al. 2009 for more information on the potential role of 

fire and fire suppression on whitebark pine) 

CLIMATE CHANGE 

Whitebark pine in the Pacific Northwest region of the U.S. was recently assessed as the most 

vulnerable tree species to anticipated impacts of a changing climate (Devine et al. 2012). 

Climate change will directly affect the ability for whitebark pine to persist over time through 

effects on climate suitability, but changing climate will also result in indirect effects on 

persistence. For instance, indirect effects could include changes in disturbance regimes, 
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competitive interactions, or changes in dispersal dynamics. As a result, all stands of whitebark 

pine will not be equally vulnerable to climate change. For example, Haeussler et al. (2009) 

indicate that low elevation whitebark pine-lichen woodlands (primarily associated with glacial-

fluvial fans) are more vulnerable to climate change because of increased competition from 

faster growing, more shade tolerant species. This reduction in suitable habitat through 

encroachment of species adapted to milder environmental conditions moving upwards in 

elevation and potentially out-competing whitebark pine in its former habitat is expected to 

occur significantly faster than whitebark pine is able to migrate north to new climatically 

suitable habitats (Hamann and Wang 2006). Regardless of changing climate, it appears that 

ǘƘŜǊŜ ƛǎ ǎǳƛǘŀōƭŜ ŎƭƛƳŀǘŜ ŦǳǊǘƘŜǊ ƴƻǊǘƘ ǘƘŀƴ ǘƘŜ ŎǳǊǊŜƴǘ ƴƻǊǘƘŜǊƴ ŜŘƎŜ ƻŦ ǿƘƛǘŜōŀǊƪ ǇƛƴŜΩǎ 

range, suggesting that climate may not be the only factor limiting this northern range limit 

(Figure 13). Whitebark pine can germinate and survive north of its current range within this 

predicted current climatically suitable habitat (McLane and Aitken 2012). By 2025 with a 

changing climate, it is predicted that suitable climate will be increasingly lost from southern BC, 

and increasingly gained in the Omineca region. As a result, conserving populations of whitebark 

pine in the Omineca region will be important for facilitating future migration north. (See Devine 

et al. 2012, Hamann and Wang 2006, McLane and Aitken 2012 for more information on the 

potential effects of climate change) 

 

Figure 13 - The two upper maps represent the current observed and current predicted 

suitable climate in green. The bottom two maps represent future predicted climatically 

suitable growing space in 2025 and 2085 (Wang in McLane and Aitken 2012). 
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INDUSTRIAL ACTIVITIES 

While the four threats listed above (WPBR, MPB, fire suppression and climate change) are often 

considered the most important to mitigate in order to recover whitebark pine, industrial 

development in whitebark pine habitat is another impact that can  result in further loss. In the 

Omineca region, forestry, mining and mineral exploration is a serious concern for the 

conservation of the species. Industrial activities that may affect whitebark pine should be 

identified early to minimize potential impacts. Working with companies in the natural resource 

sectors will be a crucial component of recovery. (See Moody and Clason 2013 for a description 

of the work with Blackwater mine in the Vanderhoof District and Murray and Krakowski 2013 

for mechanisms for collaboration with the forest industry) 

RATIONALE FOR CONSERVATION 

The objective of this plan is not to provide high level strategic guidance for the recovery of 

whitebark pine, as this should be provided by recovery plans (provincial and federal). The 

recovery planning process has begun for Canadian whitebark pine as a result of the federal 

listing on the Species-at-Risk Act. The scope of this report is to make recommendations 

specifically for ongoing whitebark pine restoration planning for the Omineca region. There are 

other restoration strategies (Genetic Conservation Technical Advisory Committee 2009, 

GYCCWBPSC 2011, Keane et al. 2012 and the Alberta provincial recovery plan: B. Jones pers. 

communication) currently available that provide different perspectives or higher level planning 

that cover various aspects of whitebark pine conservation in more detail than what is found in 

this tactical plan for the Omineca region. For instance, the 16 authors involved in the Range-

wide restoration strategy (Keane et al. 2012) provide a much more thorough background on the 

biology, causes of decline, and potential approaches to management across scales than found 

in this report, which may be of interest to some readers. They also provide a brief discussion on 

the conceptual framework for active restoration that is worth considering before taking the 

actions discussed below (pg. 38-39, Keane et al. 2012).  

Another useful context and rationale for this tactical plan in the Omineca region is the BC 

Conservation Framework. ¢ƘŜ Ǝƻŀƭǎ ƻŦ ǘƘŜ ./ /ƻƴǎŜǊǾŀǘƛƻƴ CǊŀƳŜǿƻǊƪ ŀǊŜ ǘƻ άόмύ /ƻƴǘǊƛōǳǘŜ 

to global efforts for species and ecosystem conservation, (2) Prevent species and ecosystems 

from becoming at risk, and (3) Maintain the diversity of native species and ecosystems. Given 

ǘƘŀǘ ŀ ƭŀǊƎŜ ŜȄǘŜƴǘ ƻŦ ǿƘƛǘŜōŀǊƪ ǇƛƴŜΩǎ Ǝƭƻōŀƭ ǊŀƴƎŜ Ŧŀƭƭǎ ǿƛǘƘƛƴ ./Σ ǘƘŜ ǎǇŜŎƛŜǎ has been 

identified both provincially (blue-list) and federally (endangered) as at risk, and whitebark pine 

is an important component of forest biodiversity across the province, the conservation of 

whitebark pine falls within this Conservation Framework 

(http://www.env.gov.bc.ca/conservationframework/). The framework provides provincial 

context for the conservation of whitebark pine. The goal of any actions recommended in this 

http://www.env.gov.bc.ca/conservationframework/
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report is to take ǘƘŜ ŦƛǊǎǘ ǎǘŜǇǎ ǘƻǿŀǊŘǎ ǊŜŎƻǾŜǊƛƴƎ ǿƘƛǘŜōŀǊƪ ǇƛƴŜ ŦǊƻƳ άŀǘ-Ǌƛǎƪέ ƛƴ ǘƘŜ hƳƛƴŜŎŀ 

region. 

Ultimately, while whitebark pine is not widespread across the entire Omineca region, it houses 

the northern-most whitebark pine stands globally. These northern populations are important 

for forest biodiversity, genetic diversity, as well as local adaptation to northern climates. The 

responsibility to conserve and restore these northern populations is in the Omineca region, 

which will be critical for facilitating future species migration under a changing climate.  

PART II ς TACTICAL PLAN 

OVERVIEW 

The tactical plan for management of whitebark pine in the Omineca Region includes three 

parts: 

¶ current baseline maps showing known locations of whitebark pine stands,  

¶ management options, 

¶ a summary of potential restoration priorities by forest district.  

1. MAPPING WHITEBARK PINE IN THE OMINECA: 

Developing management strategies for the recovery of WBP in the Omineca region requires a 

better understanding of the current location and status of WBP populations (Figure 14). The 

highest resolution inventory currently available for WBP in BC is the provincial Vegetation 

Resource Inventory (see: http://www.for.gov.bc.ca/hts/vri/intro/index.html; Figure 2 & Figure 

3). This forest inventory appears to be of limited use for mapping whitebark pine given its 

relative low abundance across BC compared to many other tree species. The BEC regional field 

guides also describe subzones/site series where whitebark pine occurs in other regions of the 

province but likely because WBP occurrence in the Omineca region is low, it is not described in 

any of the field guides for this area (land management handbooks 15, 24, 29, 51, 54 produced 

by the BC Ministry of Forests: Meidinger et al. 1998, Delong et al. 1993, Delong et al. 1994, 

Delong 2003, Delong 2004). This may result in ongoing misunderstanding about possible 

occurrence, frequency and even growth form of WBP when it occurs (see Table 5). As a result, 

whitebark pine maps based on presence within BEC units may also under-represent its 

occurrence in the Omineca region. 

http://www.for.gov.bc.ca/hts/vri/intro/index.html
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Figure 14 ς Current range map for whitebark pine (COSEWIC 2010)

Adequately mapping current locations of whitebark pine is critical for recovery planning 

and immediate restoration actions. It is important that location mapping be updated 

periodically and that information about the health and status of whitebark pine is 

included in mapping updates across the Omineca region. For instance, the Greater 

Yellowstone Whitebark Pine SubcommitteeΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ ².t ƳŀǇǇƛƴƎ (GYCCWBPSC 

2011), includes a map indicating dominance, maturity, mortality, resulting in 

prioritization for restoration of whitebark pine stands across their study region based on 

this information. Mapping the location and abundance of whitebark pine, as well as the 

health and reproductive status will help inform prioritization of recovery efforts for this 

species in the Omineca region. Recommendations to begin the process of mapping 

populations are outlined below.   

Although VRI information about whitebark pine is likely insufficient to use as a starting 

point for restoration and conservation planning, it is currently one of the only mapping 

products available. The first step to improving inventory of whitebark pine should be 

simply determining the accuracy of the VRI using ground plots to create a confusion 

matrix (under-prediction of presence, over-prediction of absence). Another method of 

remote mapping that may be more accurate than the VRI for whitebark pine is using 

remote sensed imagery, identifying the location of whitebark pine based on its spectral 
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signature. Kokaly et al. (2003) used hyperspectral (224 bands of 10nm bandwidth, pixel 

resolution 17.5m) AVIRIS imagery obtained by aircraft fixed with a sensor flying over their 

study area of Yellowstone Park. They were successful in indentifying whitebark pine from 

this imagery (Kokaly et al. 2003). 

A potentially more cost effective and rapid mapping product would a predictive map 

based on larger resolution (25m), but freely available imagery (e.g. LandsatTM, 7 bands 

instead of 224 above), combined with topographic variables (Digital Elevation Model) to 

predict probable occurrence of whitebark pine (Landerburg et al. 2008, McDermid and 

Smith 2008). This has proved accurate over relatively large areas, and could be done right 

now without a great cost investment, however more ground plots then are currently 

available would be needed to validate/verify the predictive model. For instance, 

McDermid and Smith (2008) used 145 ground verified whitebark pine presence plots for 

~500km2 area of Waterton National Park. Currently there are 20 BEC program whitebark 

pine presence plots with GPS coordinates, some of which may be inaccurate, and ~50 

from various researchers in the Omineca region which covers ~158,341km2 (although 

much of the northern part of the Omineca does not appear to currently support 

whitebark pine). The drawback to this approach is as a predictive model, it may capture 

the potential but not actual occurrence of whitebark pine. 

Knowing the potential occurrence of whitebark pine may be a useful exercise for 

restoration planning. Particularly as a first step to determine where to look for the 

species, a map that widely predicts where whitebark pine is more or less likely to occur 

can help inform that next step of mapping actual occurrence at finer resolutions. Three 

types of predictive models were created for this project to identify areas in the Omineca 

that may be currently environmentally suitable for whitebark pine: 

1. a statistical model containing topographic and climatic variables;  

2. a statistical model containing only topographic variables; and 

3. an overlay of both statistical models on BEC subzones, selecting those intersecting 

subzones that could conceivably support WBP.  

 

Probability of whitebark pine occurrence based on environmental variables was predicted 

using a logistic regression in R (R development Core Team 2012). 2840 presence points 

were generated by taking the centroid of VRI polygons indicating occurrence of whitebark 

pine within the Omineca region. These models assume the VRI is a reliable source for 

whitebark pine occurrence, which has not been tested quantitatively. Ground plots of 

confirmed presence and absence would yield a more accurate representation of suitable 

environmental conditions for whitebark pine occurrence; however there were not 

enough of these for the Omineca region. 30,000 absence points were generated by 
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randomly selecting centroids from VRI polygons with no whitebark pine. Topographic 

variables were derived in ArcGIS 10.0 from a 25m digital elevation model, including slope, 

aspect and elevation. Site index was extracted for each polygon within the VRI for both 

presence and absence points as an environmental predictor. Climate variables were 

generated using ClimateWNA v. 4.70 (Wang et al. 2012). Squared values for slope, 

elevation and site index were included as optimums along those gradients. Stepwise glm 

model selection in R (package MASS) resulted in a final model that included 5 variables 

after initially reducing the predictor dataset through pair-wise correlation: elevation, 

slope, north aspect, east aspect and precipitation as snow. The topography-only model 

included: elevation, elevation^2, slope, north aspect, east aspect, site index and site 

inded^2 as predictor variables.  

MAPPING RECOMMENDATIONS: 

Although several mapping products were discussed and produced for this report, there is 

still a need for improved mapping of the location of whitebark pine stands across the 

Omineca region in order to plan recovery actions for this species. 

Table 1 ς Recommendations to improve current mapping of whitebark pine in the 

Omineca. See The final section of this report summarizes current available data on 

whitebark pine in the Omineca region, discussing options for future inventory, monitoring 

and preliminary recommendations for restoration prioritization. Tables 8-10 refer to the 

maps that follow (Figures 17 ς 44). 

Table 8 for recommendations by district 

Action Approach Maps 

Quantify the 

accuracy of the VRI 

Ground surveys within/outside of VRI polygon 

boundaries. Could create a confusion matrix to 

quantify the accuracy of VRI for whitebark pine. 

Could do this with the data (plots of known 

locations) currently available, but some of the BEC 

plots should be checked for spatial accuracy 

Figure 3 

Remote sensing 

whitebark pine 

locations 

Explore the use of advanced remote sensing 

imagery (e.g. Rapideye, 5m resolution, high 

resolution aerial photography) to identify 

whitebark pine 

Figure 15 
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Increase ground 

plots to verify 

locations 

Regardless of future approach for mapping, more 

ground plots are required to verify 

presence/absence of whitebark pine. Add new 

ground plots to BEC plots database 

Ex.) Figure 

15 

Forest structure 

inventory 

Quantify stand structure (measure of recruitment 

and abundance of reproductively mature trees) 

n/a 

 

 

Figure 15 ς Example of aerial survey data from fixed wing flight in 2012. Blue dots 

represent no whitebark pine seen from the aircraft, the rest represent whitebark pine 

in increasing abundance from 1-4 (low to high wbp abundance).

WHITE PINE BLISTER RUST AND MOUNTAIN PINE BEETLE RELATED MORTALITY 

In conjunction with efforts to map the current location of whitebark pine, collecting more 

information on the health status of whitebark pine trees across the Omineca region is of utmost 

importance. There is a paucity of data on mortality and infection rates from WPBR in this region 




























































