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Endangered Whitebark Pine Ecosystems in the Mountains of West Central BC 

 

Introduction 

 

Whitebark pine (Pinus albicaulis Engelm.) is a small, open-crowned pine tree that grows 

at higher elevations from the Sierra Nevada Mountains of California to just north of Fort 

St. James, British Columbia.  It is the only North American example of a “stone pine”, a 

worldwide group of pine trees that produce tightly closed cones with large, edible 

wingless seeds that are specifically adapted for dispersal by birds known as nutcrackers 

(most other conifers are adapted for seed dispersal by wind).  This co-evolution between 

the bird and the tree makes whitebark pine especially vulnerable to environmental 

change, but it also means that the seeds are exceptionally nutritious, being very high in 

proteins and fats.  Because of its large, edible seeds (known as pine nuts), whitebark pine 

plays a foundational role in the food chain of subalpine ecosystems - many animals 

directly or indirectly depend on it for food.  Since nutcrackers often bury their seeds on 

exposed, open sites, the tree is adapted to extreme weather and plays a key role in 

establishing new forest ecosystems on harsh, wind-exposed sites.  For these two reasons, 

whitebark pine is considered a keystone species in high mountain ecosystems. 

 

Because whitebark pine grows slowly and typically has a scraggly form, it has never been 

in demand as a commercial tree species.  While this affords it some measure of 

protection, it also means that until recently whitebark pine was mostly ignored by 

science.  We know relatively little about its biology, ecology and management, especially 

in central and northern British Columbia. The mountain pine beetle outbreak of the 2000s 

killed many, many northern stands of whitebark pine, and focused attention on this 

critically important, but now endangered tree species and the ecosystems that depend 

upon it. 

 

The Bulkley Valley Research Centre began whitebark pine research in 2007 by revisiting 

whitebark pine ecosystem plots that were established in the 1970s and 80s by the BC 

Forest Service through its BEC (biogeoclimatic ecosystem classification) programme.  

We wanted to learn how the resilience of these ecosystems was affected by the 

cumulative effects of mountain pine beetle, blister rust and a changing climate.   The 

results of our initial study clearly showed that whitebark pine ecosystems and their 

dependent species were at significant risk.  A restoration program was badly needed. 

 

In 2011, with funding from MEC and several other community partners, the Bulkley 

Valley Research Centre began a program of applied restoration research.  This report 

summarizes the 2011-2012 program of work, partly funded by MEC.  Comprehensive 

information on the full scope of the whitebark pine ecosystems project can be found at 

www.bvcentre.ca/whitebark 

http://www.bvcentre.ca/whitebark
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Objectives: 

a) To establish whitebark restoration trials in the 2010 Gosnell Wildfire in severely 

burned areas and in lightly burned areas with a MPB-killed overstory. 

 

b) To initiate local collections of whitebark pine seeds from parent trees showing 

resistance to the white pine blister rust (Cronartium ribicola) 

 

c)  To initiate a whitebark pine nursery trial at Woodmere Nursery, Telkwa, BC. 

 

d) To monitor and record Clark’s nutcracker activity at cone collection sites and collate 

region-wide 2011/12 nutcracker observations. 

 

Methods and Results 

 
a) Gosnell Whitebark pine restoration trial  

 

 
Figure 1. Severely burned Crystal Road restoration site in the Gosnell wildfire (2012) 

 

A 1300 ha wildfire burned in the Gosnell Creek watershed in August 2010. This valley 

has high value grizzly and black bear habitat due to abundant salmon, avalanche tracks, 

huckleberries, and ridgetop stands of whitebark pine. Drier sites within the burned area 

are suitable for whitebark pine restoration plantings. 

 

View a map of the Gosnell wildfire 

 

We selected two contrasting sites in the Gosnell Valley for our first restoration trial in 

2011: 

 The Crystal Road site is a dry rocky ridge (ESSFmk/02a site type) that was severely 
burned by the wildfire (Figure 1). 

http://bcwildfire.ca/ftp/!Project/WildfireNews/8222010~101914_Crystal.08.22.JPG
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 The Joshua Road site is a dry glaciofluvial outwash terrace (ESSFmk/02b site type) 
where the lodgepole pine overstory was killed by mountain pine beetle. The wildfire 
was spotty and of low severity at this site. 

 

In June 2011 we planted 50 three-year old whitebark pine seedlings (from 4 non-local 

seedlots grown at the I.K. Barber Enhanced Forestry Lab at UNBC by Linda Tackaberry 

and Hugues Massicotte) and sowed 33 seed caches, each containing 5 pre-stratified seeds 

(Mount Sidney Williams seedlot) at each of the two sites.   Laboratory research by 

Tackaberry and Massicotte indicates that whitebark pine seedlings grow better in soils 

inoculated with whitebark pine mycorrhizae.  Half of the seedlings of each seedlot were 

planted with a scoop of soil taken from the base of a mature whitebark pine tree in the 

local area.  We selected a variety of microsites (next to logs, bedrock, tree bases etc) for 

comparison. 

 

In Sept. 2011 we measured the survival, growth and condition of the planted and seeded 

tree seedlings and removed competing vegetation.  Subsequent measurements, not 

reported here, were done in June, 2012 and 2013. 

 

The summer of 2011 was extremely cool and moist with rainfall at regular intervals 

throughout the summer, providing minimal stress to newly planted seedlings and good 

conditions for summer root growth.   

 

Survival of nursery-grown seedlings at the end of the first growing season was 100% 

(one seedling had been recently uprooted by a bear, 

but was still fresh and green and we replanted it).  

The seedlings grew, on average, 1.1 cm in height 

during their first growing season in the field.  Basal 

diameter growth was not detectible.  Most 

seedlings had a healthy green colour and there was 

negligible physical damage or no evidence of white 

pine blister rust.  There was no statistically 

significant difference in first year seedling 

performance between the Crystal Road (severely 

burned) and Joshua Rd (lightly burned sites),  

between seedlings with or without the addition of 

inoculated soils, nor among microsites.   

 

Figure 2. Healthy whitebark pine seedling with 

invasive dandelion and stonecrop that germinated 

from within the soil plug. 

 

Despite having carefully weeded the seedling plugs prior to planting, we were surprised 

to discover vigorous growth of a variety of invasive herbaceous plants growing next to 

the planted seedlings (hawkweed, dandelion, yarrow, stonecrop; Figure 2).  It appears 

that there were ungerminated seeds in the plugs from aerial contamination at the outdoor 

nursery site at UNBC.  These weeds were especially vigorous at the severely burned 

Crystal Road site.  It will be important to weed the seedlings each year before these 
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herbaceous plants produce seeds to prevent establishment of invasive plant species in the 

Gosnell wildfire and to reduce competition.   

 

Germination of the stratified and cached seeds 

by the end of the first growing season was 

relatively low (20%).  The germination rate 

and seedling vigour were higher in the severely 

burned site  (Figure 3) than in the lightly 

burned site, apparently due to better heating 

from the blackened soils.    

 

Figure 3. Three new whitebark pine 

germinants from an artificial seedling cache 

in the Gosnell wildfire 

 

For photos, further information and updates, 

see: 

http://bvcentre.ca/whitebark/restoration/restoration_trials/ and 

http://bvcentre.ca/whitebark/restoration/restoration_treatments/ 

 
b) Whitebark pine seed collection 

 
With support from the BC Tree Improvement Branch, Yellowpoint Propagation, vacationing 
forest geneticist Jodie Krakowski,  and volunteers from the BV Backpackers, BV Naturalists and 
the Office of the Wet’suwet’en, we undertook the first-ever significant collection of whitebark 
pine seeds in northwest BC. 
 
In July 2011, we held a cone collection workshop led by Don Pigott of Yellowpoint Propagation 
at Northwest Community College in Smithers for 12 participants.  The participants caged 
whitebark pine trees at the Hudson Bay Mountain ski area near Smithers (cover photo). 
 
Cone caging (July) and cone collection (Sept-Oct) was subsequently carried out by professionals 
(including tree climber John Kelson) at 3 locations: Jonas Creek, Eagle Pass, Kidprice Lake.   Trees 
were carefully examined for white pine blister rust prior to caging.  At each site we caged a  
minimum of 10 rust-free trees with 10 cones each spaced a minimum of 100 m apart following 
guidelines from the BC Ministry  Tree Improvement Branch (Murray 2011). 
 
Volunteers from the BV Backpackers group also caged and collected cones at Ganokwa Ridge. 
BC Tree Improvement guidelines were not followed at this site.    
 
We caged a total of 52 trees at the 5 locations.  Cones from the volunteer caging efforts (Hudson 
Bay Mtn and Ganokwa Ridge) were pooled from each site and reserved for restoration trials.  
Cones from the professional caging efforts were kept separate by parent tree.  The majority of 
these seeds were given to the BC Tree Improvement Branch for ex-situ gene conservation .  The 
remaining seeds were used for restoration trials (in-situ conservation) with seeds from each 
parent tree kept separate. 
 

http://bvcentre.ca/whitebark/restoration/restoration_trials/
http://bvcentre.ca/whitebark/restoration/restoration_treatments/


5 

 

 

Cones were air dried and seeds were manually extracted over a 2-month period (Oct-Nov 2011) 
with volunteer labour from the BV Naturalists, BV Research Centre and BV Backpackers at a 
heated facility donated by Brian Edmison CA, treasurer of the Bulkley Valley Research Centre.  
This was very labour intensive work.   In total, we extracted approximately 33,000 seeds from 34 
discrete seedlots. 
 
1700 seeds from Jonas Creek, Ganokwa Pass and Eagle Pass were given to UNBC in return for 
their donation of tree seedlings. 
 
Seeds from 30 seedlots (10 parent trees each from the Kidprice, Jonas Creek and Eagle Pass 
sites, approx 15,500 seeds) were sent to the BC Tree Seed Centre for long term storage (ex situ 
gene conservation).  A sample of seeds from each collecting location was x-rayed.  We found 
that the Kidprice seeds were good quality (mature, large, mostly filled seeds), the Jonas Creek 
seeds were moderate quality (medium size, somewhat immature, partly filled seeds) and the 
Eagle Pass seeds were of poor quality (very small, immature, mostly empty seeds), 
corresponding to a gradient of low (1000 m), middle (1200 m) and high (1550 m) elevation 
collecting sites. 
 
For more photos and details see: http://bvcentre.ca/whitebark/restoration/seed_collection/ 
 
 

Figure 4. (a) John Kelson caging cones to protect them from seed predation.  

(b) Bags of dry seeds, separated by seedlot and parent tree, ready for cold storage. 

 

http://bvcentre.ca/whitebark/restoration/seed_collection/
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c) Whitebark pine nursery trial at Woodmere Nursery, Telkwa, BC. 
  

From December 2011 – March 2012 two volunteers from the Bulkley Valley Research 

Centre stratified 6900 seeds from 24 parent trees/seedlots for restoration plantings.  This 

labour intensive procedure involved one month of warm stratification followed by several 

weeks of cold stratification, with frequent rinsing and sterilization to prevent mould 

growth.  At the end of the stratification period the seeds were clipped and transferred to 

Woodmere Nursery for planting. 

 

Approximately 1000 seedlings germinated during the first growing season.  Most of these 

were from the high quality Kidprice seedlot.  Approximately 15% of the Jonas Creek 

seeds germinated, 1 seedling from Ganokwa Ridge germinated, and 0 seedlings from 

Eagle Pass or Hudson Bay Mountain germinated.  Poor sites are all high elevation and 

seeds were immature and unfilled.  Seedling survival and growth in the nursery was 

good.  Seedlings were first counted and measured in April, 2013. 

Figure 5. BVRC/PICS summer intern Andrew Sheriff inspects newly germinated 

whitebark pine seedlings at Woodmere Nursery, May 2012. 

 

For additional photos and updates see:  

http://bvcentre.ca/whitebark/restoration/nursery_seedlings/ 

 

http://bvcentre.ca/whitebark/restoration/nursery_seedlings/


7 

 

 

 

d) Clark’s Nutcracker and Whitebark Pine Health – A Pilot Study in Northwestern B.C. 

 
Executive Summary 
A pilot study was completed in the summer and fall of 2011 to investigate Clark’s 

Nutcracker use of whitebark pine stands and the health of those stands at the northern 

extent of their breeding range.  This involved: gathering basic information on Clark’s 

Nutcracker seasonal activity; collating observational data throughout the north from 

various sources and people; and establishing forest health transects and plots to assess 

whitebark pine health and cone production. 

  

Three transects were established (Eagle Pass, Kidprice Lake, and Hankin Plateau). Sites 

were visited at least twice during the breeding season, after chicks had fledged.  Bird 

surveys and forest health plots followed methodology from the Whitebark Pine 

Ecosystem Foundation.  Data collected here will allow comparison with stands in the 

heart of the whitebark pine range. 

 

Focus of the study shifted from a nutcracker use and behavioural study as first visits were 

made to each study area, finding low numbers of nutcrackers.  Completing stand health 

plots and cone counts to compare to the Crown of the Continent Ecosystem and to aid in 

cone collection for restoration purposes became the focus over behavioural observations 

of nutcracker activity. 

Introduction 

Whitebark Pine (Pinus albicaulis) has undergone a range-wide drastic decline due to 

long-term infection by white pine blister rust (WPBR, last 80 years) and infestation by 

mountain pine beetle (MPB, last 15 years).  Both agents kill trees, but blister rust takes 

many years to destroy the tree canopy, rendering it non-reproductive, before eventually 

killing the tree
i
.  This decline was recognized nationally by COSEWIC in 2010

ii
 and 

through its listing in 2012 as Endangered under Canada’s Species at Risk Act
iii

.   

 

Whitebark pine is the only stone pine in North America (subgenus Strobus, section 

Strobus, subsection Cembrae), meaning that its cones do not open when the seeds are 

ripe.  The mechanism of cone opening and seed dispersal is neither serotinous (by fire) 

nor by wind, but manual dispersal by Clark’s Nutcracker (Nucifraga columbiana).  When 

first investigated, this relationship was thought to be mutualistic, meaning that both 

species depended on each other; the tree for seed dispersal and the bird for the seeds as a 

food source
iv

. Now, there is evidence that while whitebark pine does rely on the Clark’s 

Nutcracker (nutcracker) as its primary seed disperser
v
, the nutcracker will eat other 

coniferous cone seeds, insects, spiders, small animals and carrion
vi

. 

 

With the decline of whitebark pine, there is a concern that seed dispersal within those 

stands will disproportionately decrease and that nutcracker populations may also 

decrease. Recent studies indicate that nutcrackers do not reliably disperse seeds from 

highly damaged whitebark pine communities
vii

.  A reduction in seed production reduces 
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nutcracker visits, thus also seed dispersal, resulting in reduced regeneration. This 

investigation took place in the Crown of the Continent Ecosystem, centered in Montana.   

 

The purpose of this pilot study is to ask similar questions for Whitebark Pine stands and 

Clark’s Nutcracker at the northern extent of their range in central British Columbia.  The 

objectives of this pilot study were to: (1) determine if and how Clark’s Nutcracker use 

Whitebark Pine communities at the northern extent of their range; (2) to calculate density 

estimates of Clark’s Nutcracker in Whitebark Pine habitat and (3) to assess stand health 

and cone production in northern whitebark pine stands frequented by Clark’s Nutcracker. 

 

Methods & Results 

Methods for this pilot study are a combination of those described for conducting blister 

rust surveys
viii

 and for determining Clark’s Nutcracker use and stand health in Waterton-

Glacier International Peace Park
ix

. A short description and any differences from the 

published methodologies are noted in the following sections. 

Study Area 

Study areas were chosen based on the amount of healthy whitebark pine, stand size, and 

accessibility.  Three of several sites assessed for cone collection by the Bulkley Valley 

Research Centre in 2011
x
 fit these criteria (Figure 6).  Two areas (Eagle Pass, Hankin 

Plateau) were accessible by hiking and established next to the trail.  The third site 

(Kidprice Lake) was accessible by plane or backcountry canoe travel.   

Figure 6. Map of Northern British Columbia showing study areas  

Francois Lake 

Babine Lake 

Morice Lake 
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Transects 

Transects vary in direction and length depending upon the nature of the stands they were 

established in.  Transects were established according to protocols used in Glacier 

National Park
xi

.  Each transect was named by study area and assigned a number.  

Transects were laid out on a fixed bearing and continued on that bearing as close as the 

stand dictated.  The intent was to keep the entire transect in whitebark pine communities, 

but there was some heterogeneity along the transects.  An aluminum spike with a number 

tag marked the beginning and end points. Unlike the protocol, 10 m intervals were 

marked with flagging tape, rather than with an aluminum nail. These endpoints were geo-

referenced with a Garmin GPS Map 62s and a track was recorded for each transect. 

Transects were used for nutcracker surveys, forest health plots and cone counting 

surveys. 

 

Eagle Pass:  The permit for conducting the surveys received for Babine Mountains 

Provincial Park allowed only the beginning and end points to be marked with an 

aluminum spike. All intermediate points were marked with flagging tape, which was 

retreived after the last survey.  The stand of whitebark pine at Eagle Pass is a mixture of 

scree slopes and high forest (whitebark pine-15%, subalpine fir-85%) with an understory 

of black huckleberry, subalpine fir, and green alder. 

 

Kidprice Lake:  The transect at Kidprice Lake is within Nanika-Kidprice Provincial 

Park and was accessed from the campsite at the east end of Kidprice Lake by an 

approximately 1.4 km paddle along the south shore.  The mixed mature stand 

(ESSFmk/02 site series
xii

) was along a rocky bluff, 150-250 yrs but all tree ages are 

present.  The canopy contained: 65% subalpine fir (Bl), 20% whitebark pine (Pa), 10% 

lodgepole pine (Pl), 5% trembling aspen (At) or interior spruce (Sx).  Maximum stand 

height was 20m, with mean height ~10m.  The understory contained black huckleberry, 

green alder, kinnikinnick and Cladonia lichens.  Whitebark pine in the stand had no 

evidence of MPB attack, and moderate to abundant regeneration.  Greater than 90% of 

the Pa had WPBR with ~20% mortality and many inactive/dead cankers. The site was 

level to N aspect, with 0-40% slope from ridge to upper mesoslope. Parent materials were 

undulating bedrock with some colluvial veneer and very thin glacial till veneer. 

   

Hankin Plateau:  The transect on Hankin Plateau is within public Crown lands and 

accessed via a local hiking trail.  This mixed mature stand (ESSFmc/03) is on the 

shoulder of an alpine slope.  The canopy varied from 40-80 Bl and from 20-60% Pa with 

only ~5% crown closure. The understory contained young subalpine fir, trembling aspen 

and various d shrubs and herbs such as dwarf blueberry, kinnikinnick, and arctic willow.  

Greater than 90% of the whitebark pines had WPBR with >50% mortality and low 

vigour.   
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Table 1: Transect Summary Information 

Transect 

name 

Transect Tag Date 

Length 

(m) 

Elev. 

 (m) 
Start End 

Nutcracker 

surveys 

Forest 

Health 

Cone 

counts 
Kidprice 

Lake 
500 1033 990 

-- 

(GPS) 

26 July 2011; 

14 Oct 2011 

26 July 2011; 

14 Oct 2011 
26 July 2011 

Eagle 

Pass a 
200 1532 975 977 

4 Aug 2011;     

27 Aug 2011 
27 Aug 2011 27 Aug 2011 

Eagle 

Pass b 
300 1567 974 976 

Hankin 750 1483 977 978 26 Aug 2011 26 Aug 2011 26 Aug 2011 

 

Nutcracker Surveys 
Nutcrackers in selected stands were surveyed using the line transect distance sampling 

protocol
xiii

.  All nutcrackers observed were located with binoculars and an estimate of the 

distance from the transect line made and the distance along the transect noted.  Collected 

for each observation were: nutcracker activity; the tree species where it was observed; 

presence/absence of cones; and general health of the tree.  If a vocalization was heard 

without visual confirmation, then observers estimated distance and direction.  Two of 

three transects had views of the entire valley, allowing better tracking and observations of 

nutcrackers.  The line transect distance sampling protocol was developed to calculate 

nutcracker density per transect (stand).  When correlated with cone counts and tree health 

plots along the transection, the results were to be compared with results from the Crown 

of the Continent ecosystem (Alberta, Idaho & Montana).  Given timing of survey and 

transect initiation and bird numbers, for this pilot study, the number of nutcrackers 

observed was collected per transect (stand).  All incidental observations were recorded 

and chronology of life history confirmed when possible. 

 

Low numbers of birds were seen during surveys.  The number of birds and number of 

repeated surveys were not enough to estimate nutcracker density in the study areas.  

Residents with home ranges within the effective detection distance of the transects were 

seen repeatedly in the Hankin and Kidprice study areas; feeding from caches, on ripening 

cones, and insects on the ground.  

 

At Hankin Plateau, pairs were seen along the transect in July and August, 2011.  On 

August 2, 2011, one large fledging was recorded during the survey being fed from caches 

by both adults. At Kidprice Lake, pairs were seen in the area in July, 2011.  One 

individual was observed for 1.5 hours while it fed in the vicinity of the transect. Most 

notably, the bird was recorded flying across the lake after feeding on cones, to the 2004 

Nanika wildfire
xiv

. The bird was not directly observed caching seeds, but was seen 

returning to the whitebark transect.  In Sept. 2010, observers recorded whitebark pine 

germinants at seed cache sites in this same burn.  No fledglings were confirmed in this 

study area.  

 

At Eagle Pass, individual nutcrackers were seen at visits in July and early August, 2011.  

No pair behaviour or fledgings were noted.  In late August 2011, 2 flocks of nutcrackers 
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(numbering approximately 15 and 25, respectively) were recorded during a survey, 

indicating the start of migration behaviour. 

 

In the same year on a whitebark pine restoration trial site with the Gosnell wildfire 

located mid-way between the Kidprice Lake and Hankin Plateau study areas (Figure 1)
xv

, 

fledgings were seen being fed on June 27, 2011 at the Joshua Creek trial site location. 

 

During transect surveys and through incidental observations, not enough data was 

collected to calculate density of Clark’s nutcracker along the transects in the study area.   

 

Forest Health plots 
At the start and approximate mid-point of each transect a 50 m x 10 m (0.05 ha) plot was 

marked with flagging tape.  This area was surveyed using the “Blister Rust Survey and 

Monitoring Data Sheet: Belt transect plot description and understory survey”
xvi

.  All Pa 

trees and saplings taller than breast height (1.3 m) were examined for signs of WPBR 

(active/inactive cankers, % canopy killed), bark stripping, MPB infestation and given an 

overall status (Table 2).  Trees growing in clumps were considered individuals if they 

could be traced separately to ground level and no grafting to neighboring trees was 

apparent
xvii

. 

 

All whitebark pine below 1.3 m (breast height) were counted in the same plot (0.05 ha) in 

an understory survey.  Each tree was categorized by height class (< or >50 cm) and any 

live trees with cankers or other scars, and dead trees were noted (Table 3). 

 

Whitebark pine stands in the broader northern coast mountains have been surveyed three 

times in the last 18 years; two as part of a provincial survey of health of stands and extent 

of white pine blister rust
xviii

.  This survey added 3 new stands and measured 93 trees in 6 

plots (table 2). The percent of dead trees is lower in all three previous studies with a 

notable increase in the past decade. 

 

Table 2: A comparison of regional studies of white pine blister rust and whitebark 

pine mortality (for trees > 1.3m) from the previous 16 years. 

Source # stands # plots # trees % healthy % dead % infected 
Data 

Collection 

Campbell 

& Antos 

54 54 3314  35-52 21 27-44 1995-

1996 

Zeglen 483 . 24,070 50 19 31 1998-

2001 

Haeussler 

et al. 

1 3 140 14 39 47 2007 

this 

study, 

Table 3 

3 6 93 24 40 37 2011 
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Table 3: Summary of Whitebark Pine survey results (2011) per area.  

Area Plot 

No. 

WBP 

Counted
a 

% alive, 

uninfected 

% live 

infected 

by 

WPBR
b 

% 

dead 

Plot 

area 

WBP 

density 

(SPH) 

Kidprice 
1 12 25 25 50 0.05 220 

2 2 50 50 0 0.05 40 

Hankin 
1 13 8 54 38 0.05 260 

2 0 - - - 0.05 0 

Eagle 

Pass 

1 7 43 57 0 0.05 140 

2 8 38 38 25 0.05 160 
a
 – trees counted for the survey were > DBH (1.3m) tall. 

b
 – infected trees were those found with either active or inactive cankers on the stem. 

 

White pine blister rust was abundant on whitebark pine trees in all the stands we 

measured (Table 3).  Of all the whitebark pine counted in the plots, the range of infected 

trees was 25-57%, which was equal or higher than the percent of uninfected trees.  In all 

3 areas, at least one of the two plots has 50% or more of the live trees infected with 

blister rust.  This differs from those reported by Zeglan for the northern coastal 

mountains a decade previous, where the percent of infected trees (31%) was lower than 

uninfected (50%) (Table 2).   Although our results are within the reported range (27.3 – 

43.8%) of infected trees by Campbell and Antos (2000), those considered lethal in their 

study were 27% compared to 37% in 2011 (Table 2).   The percentages of infection 

between studies do not show the same increase as the number of dead trees.  The severity 

of the infection (stem cankers vs. branches cankers) is likely greater in our study, but 

there are no results available for comparison. 

 

In addition to the tree health plots, this survey added six understory plots for comparison 

with previous studies.  In all plots combined, 243 whitebark pine (<1.3m) were surveyed, 

with only 4% found dead from blister rust.  Of the remaining 233 live trees, 14% were 

infected with white pine blister rust.  Like Zeglen (2002), lower rates of infected and 

dead understory trees were found, but our infection rate was almost 4 times higher than 

their reported 4%. 

 

The amount of regeneration, recorded as whitebark pine in the understory (<1.3m tall), 

varied greatly between the 3 areas (Table 4).  At two of the sites, dead trees were 

recorded unlike Haeussler et al. (2009), which found only live whitebark in the 

understory.  Infection rates for Hankin plateau were 40%, while Kidprice only had 9% 

of its understory trees infected with white pine blister rust. 
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Table 4: Understory survey for health plots in 3 study areas. 

 

Cone Count plots 
Cone counts were completed along the transect by two observers, walking 10 m on either 

side of the line transect.  Each observer looked for cones in trees that were visible from 

the transect.  When a tree with cones was found, the cones were counted from the 

transect, using binoculars, and dbh of the tree assigned to a class (small, medium, large).  

These classes were standardized between observers.  The same two observers did counts 

at all three areas. 

 

Cone counts were supposed to be done during transect and plot establishment and 

repeated at the time of each nutcracker survey.  At Kidprice and Eagle Pass only one set 

of cone counts were done on July 26 and August 27, 2011 respectively.  Two cone counts 

were completed at Hankin August 2, and 26, 2011.   

 

Transect area was calculated by estimating the width where cones could reliably be 

counted from the transect line times the length of the transect counted for cones, then 

converted from square meters (m
2
) to Hectares (ha) (Table 5).  The reliable counting 

distance was correlated between observers in the field and varied between transects due 

to topography and crown closure. 

 

Table 5:  Effective Transect Area for Cone Counting surveys. 

Transect Width (m) Length (m) Area (Ha) 

Kidprice 40 500 2.0 

Eagle Pass (b) 30 600 3.6 

Hankin 40 200 0.8 

 

Previous studies have confirmed infection and mortality in these stands and 

recommended cone collection and restoration efforts begin
xix

.  Cones were collected 

when present and the next year’s cone crop described (low, moderate, better than 2011, 

etc.). 

 

The Hankin Plateau stand appeared to be in a state of advanced decline; with only 14% 

of trees bearing 3 or less cones per tree and a third of the trees dead (Table 6.). The 

Area/ 

Plot 

Height 

class 

Total  

Understor

y trees 

Stems per 

hectare 

(sph) 

% with 

Active 

Cankers 

% with 

Inactive 

Cankers 

% with 

No 

Canker

s  

% 

Dead  

 

Kidpric

e 

< 50cm 142 2840 6  0 92 2 

> 50cm 11 220 18 0 82 0 

Hankin 
< 50cm 40 800 13 2 750 10 

> 50cm 34 680 41 3 44 12 

Eagle 

Pass 

< 50cm 8 160 13 0 87 0 

> 50cm 8 160 25 0 75 0 
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number of cones decreased by 37% over the month between surveys, which corresponds 

to the main fledgling period for nutcrackers.  Eagle Pass had only one tree without cones 

and the highest cone density, 775 cones/ha, 3.5 times the next highest density; Kidprice 

Lake at 213 cones/ha.  Most cones were found on middle sized trees but the large trees 

had 40 cones per trees, rather than 11 per tree for the middle sized class.  At Kidprice 

Lake, most cones were found on medium or small trees, although the medium and large 

classes averaged 3 and 4 cones per tree, respectively.  All of these results for cone 

numbers do not speak to the number or quality of the seeds inside the cones, which were 

subsequently found to be of much higher quality at Kidprice Lake than at Eagle Pass
xx

.  

No cones were collected at Hankin Plateau in 2011 due to the low cone numbers. 

 

Table 6: Results of cone counting surveys for study area transects. 

Transect Date 

2011 

DBH 

Class 
(s,m,l) 

no. 

trees 

cones/ 

DBH 

class 

Total 

cones 

Cones/ 

tree 

no. trees 

with no 

cones 

Transect 

area  

(ha) 

Cone  

Density  
(cones/ha) 

Kidprice 
27-

July 

S 107 119 

425 

1 

108 2.0 213 M 86 266 3 

L 9 40 4 

Eagle 

Pass (b) 

27-

Aug 

S 6 20 

620 

3 

1 0.8 775 M 40 453 11 

L 4 147 37 

Hankin 
2-

Aug 

S 10 31 

49 

3 

368 1.8 27 M 6 18 3 

L 0 0 0 

Hankin 
26-

Aug 

S 15 30 

31 

2 
not 

recounted 
1.8 17 M 1 1 1 

L 0 0 0 

 

Clark’s Nutcracker Provincial Information 

 

Regional information was summarized from the British Columbia Breeding Bird Atlas
xxi

. 

The data include observations of nutcrackers during breeding bird surveys and all 

incidental observations entered into the database. 

 

The study area surrounding Smithers is the northwestern extent of the known breeding 

range of the Clark’s Nutcracker.  Near the Takla Range in north central BC, is the 

northeastern extent (Figure 7).   

 

For the Fort St. James area, after cone collection in 2007, nutcracker observations were 

recorded during a helicopter flight in September over the Takla Range.  The resulting 

map includes the track flown by the helicopter (purple) and a GPS location for all 

individuals observed (Figure 8).
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Figure 7: Clark’s Nutcracker information from the Breeding Bird survey for the 

entire province and enlarged for the northern half.  

 

 

 

Western circle 
encloses observations 

in the Smithers area. 

 

Eastern Circle is the 

observation near Fort. 

St. James, on Mount 

Sidney Williams. 
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Figure 8: Clark Nutcracker observations in whitebark pine stands of the Takla Range, 

in September 2007, near Fort St. James, British Columbia. (Data from J. Vinnedge, 

BC Min. of Environment) 

 

Discussion 
Nutcracker numbers were lower than expected.  These low numbers, in combination with 

the timing of the start of the pilot – did not allow for as many surveys as laid out in the 

methods for Waterton/Glacier National Park.  Now that sites in the area are chosen and 

established – conducting 4-5 bird surveys per season would be possible for the two study 

sites accessed by hiking.  For the Kidprice Lake site, bird surveys will have to continue to 

be associated with cone caging and collecting trips, given the remote nature of the site 

and the budget of the project.   

 

Given that breeding pairs, fledglings and larger flocks were all seen in the study area 

around Smithers, it should be possible to track nutcracker numbers to record trends and 

share data with other research projects.   Realistically, the transects at Eagle Pass and 

Hankin Plateau can continue and would need 1 day per site per survey for budgeting.  A 

third accessible transect should be established at a lower elevation site, to match Kidprice 

Lake.  That site, given the landscape, will also require 1 day per survey and 1 day set-up.  

Maintaining yearly bird counts at these 3 transects, according to accepted methodologies, 

would require 5 visits per site (x 3 sites and 1 day per site), for a total of 15 days per year.  

Based on the current status of the whitebark pine stands in the area, the focus for 

Whitebark pine should likely be on restoration efforts that include: cone and seed 

collection; stratification; germination and re-planting.  Given the dependent nature of the 



17 

 

 

whitebark pine on Clark’s Nutcracker for dispersal, continued monitoring of nutcracker 

numbers would aid in this effort. 

 

Since this study was not primarily meant as a comparison of the health of whitebark pine 

stands, the number of health plots and trees sampled is much less than previous studies.  

Our data did allow us to compare mortality and infection of stands 4 to 16 years after 

these studies.  Overall, infections rates were higher and the number of dead trees are 

almost twice as high as was recorded in previous studies
xxii

.  We confirmed that the 

health of whitebark pine stands in the area is still in decline.  Those studies reported the 

need to begin restoration efforts primarily by finding rust resistant trees to grow seedlings 

for replanting.  They also suggest competition with other trees species inhibits regrowth 

of whitebark pine stands and recommend that fires should be prescribed or a let-burn 

policy be adopted
xxiii

.  The survey of forest health and permanent plots set up in 

association with this study will be used in conjunction cone collection for restoration 

efforts. 

 

The cones collected during this project underwent seed extraction, stratification, 

germination and over 1 year of growth in a commercial tree nursery.  Many of the cones 

contained smaller seeds, some not fertilized and containing embryos.  This varied by 

stand.  The seeds from Eagle Pass and Jonas Creek visually, appeared smaller and not as 

well developed.  Over 75% of seedlings in the nursery now are from the Kidprice area.  

The Eagle Pass site had no germination of seeds.  Most cones were found to contain 

empty, non-fertilized seeds.  We recognize the need for cone collection in restoration 

efforts, but it should be noted that the sheer presence of cones or high cone density are 

not necessarily correlated to seed condition.  This finding has implications not only for 

Clark’s Nutcracker feeding, fledging and seed caching behaviours, but also for seed 

collection and restoration efforts.  Highly dense areas, such as Eagle Pass, are not 

necessarily prime locations for cone collection efforts.  Yearly variation within and 

between sites could be investigated to help more accurately plan cone collection for 

future restoration efforts. 
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Photos 

Kidprice Lake Study Area Photos 
 

 
Kidprice Study Area 
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Beginning of Transect 
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End of Transect 
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Eagle Pass Study Area Photos 
 

 
Eagle Pass stand from approaching trail 
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Eagle Pass – examples of heathly, infected and dead whitebark pine. 
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Eagle Pass – Start of Transect 1. 
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Hankin Plateau Study Area Photos 
 

 
Hankin Plateau Stand.  Note red whitebark pine across Webster creek valley. 
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Hankin Plateau – Start Transect 1. 
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Hankin Plateau – end transect 1. 
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Cone Caging and Collection Photos 

 
Cones in cage collected from Kidprice – note damage from Clark’s nutcracker as the hole in the 

cage and the eaten cones. 
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Jonas Creek – John Kelson climbing trees to put cages out in July 2011. 
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Damage from Clark’s Nutcracker pecking at cones in cage. 
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MEC Questions: 
1. Did you carry out each project activity as planned? If not, why not? 

Essentially, yes.  Our seed collection became more ambitious than originally planned after we 

teamed up with the BC Tree Improvement Branch and their contractor Don Pigott of 

Yellowpoint Propagation, and leveraged our efforts so as to also collect cones for ex-situ 

conservation. 

 

Our bird work was less comprehensive than outlined mainly because there were so few birds.  

Few reports came in from Naturalists, also due to there not being many birds seen.  It was too 

expensive and difficult to access the sites repeatedly. As noted in part d) above, the bird work 

was re-configured to collect more data on stand health and cone production which directly 

affects bird populations. 

 
2. How do your actual expenses compare with the budget you submitted?  

We stayed within budget due to major in-kind contributions from volunteers.  However, the 

actual cash budget for the project ended up being significantly larger than submitted ($20,563.48 

compared to estimated $16,750) due an additional contribution from BC Tree Improvement 

Branch.  Our in-kind contributions were also much larger than budgeted, totaling $40,150., 

compared to the estimate of $14,476.  Our labour costs were slightly lower than projected 

($5,027 vs. $6750) owing to greater contributions from other budgets and we transferred the 

difference to slightly higher contributions to travel including a helicopter flight to assess cone 

crops, the cost of which was shared with another funder. 

 
3. Based on the data so far, how do the actual results compare with your objectives?   

We were dealing with first-time research on species and an ecosystem that are poorly 

understood, very complex and highly endangered so our expectations for success were not high.   

Our restoration trial and our nursery seedling components met (20% seed germination; 1000 

nursery seedlings) or exceeded (100% survival 1 season after planting) expectations.  Our seed 

collection exceeded objectives in terms of quantity, but did not meet objectives in terms of 

quality.  We now know that it is very difficult to collect mature filled seeds of whitebark pine in 

northern BC, because high elevation trees (still alive – not killed by Mountain Pine Beetle, and 

relatively easy to climb) don’t produce viable seeds in a wet, cold northern summer despite 

relatively high rates of cone production. 

 

We were not surprised to find that Clark’s Nutcrackers are sparse and hard to observe, but we 

hadn’t really thought about the short and long term effects of poor seed quality on the bird’s 

behaviour and success. 

 

4. The most significant additional progress we have made has been in the areas of Outreach, 

Education and development of Partnerships including industrial funders and volunteer 

contributions, especially since Spring 2012 (when the MEC project ended).  You can read more 

about that on our website:   

http://bvcentre.ca/whitebark/collaborators 

http://bvcentre.ca/whitebark/learnmore/outreach_and_education/ 

Momentum for whitebark pine restoration is really growing since 2011, though funding for 

scientific research has mostly dried up.  This mainly includes cutbacks to federal and provincial 

http://bvcentre.ca/whitebark/collaborators
http://bvcentre.ca/whitebark/learnmore/outreach_and_education/
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government research programs and budgets, but also includes MEC who no longer funds 

scientific research .  This has shifted our efforts to action-oriented projects and a lot more 

volunteer work to analyse data and write up results. 

  
5. Things we did not anticipate: 

a. Exceptionally poor quality cone crops at high elevations even when cone numbers are 

high.  This is partly due to weather (2011 was an exceptionally cold summer), but new 

research also shows that it is also a function of declining stand health which reduces the 

likelihood of successful pollination (Rapp et al. 2013). 

b. Herbaceous weed ingress to our restoration trials (seeds were in the plugs from nursery 

trees grown outdoors at UNBC ).  

c. Grizzly bears climbing whitebark pine trees to eat cones! 

d. That we would have to do the seed stratification ourselves.  It was too labour intensive 

for the nursery, so we did it as a volunteer effort.  Very hard work for beginners. 

 
6. If your project was focused on conservation, how has your project success contributed to broader 

wilderness conservation efforts (e.g. regional, provincial, national)?  

We have been working very closely with the Whitebark Pine Ecosystem Foundation in Canada 

and the US, so our progress is closely linked to a broader wilderness conservation effort that 

extends through western North America.  We have also been working closely with BC Parks and 

Alberta Parks (though the PhD research project of Alana Clason, UNBC PhD student and BV 

Research Centre NSERC doctoral fellow).  Since whitebark pine was declared endangered in 

Canada in 2012, Environment Canada has begun to prepare a recovery strategy for the species. 

Our datasets and experiences are contributing to that strategy. 

The work on whitebark pine integrates closely with other efforts to conserve the integrity of high 

mountain ecosystems in Canada.  Two examples:  when we flew into Kidprice Lake to collect 

cones there was enough room in the Otter for 2 BC Parks employees.  Our crew assisted the BC 

Parks employees in gathering up garbage and construction debris which was flown out in the 

plane.  BC Parks can’t afford to do this (we got the money for the flight from BC Tree 

Improvement Branch), so it was a great example of collaboration.   Second example: there was a 

big wildfire in Atna Lake and Morice Lake Provincial Parks in 2012.  We are working with BC 

Parks to survey the wildfire and help them decide whether and where restoration efforts are 

needed.  

 
7. Did you find your experience with our MEC Community Contributions Program process supportive? 

Please provide some feedback so we can ensure we are meeting your needs.  
Yes.  We were particularly happy that you were understanding in allowing us to delay completion of the 

final report after 2012.  Due to unexpected work (our primary contractor got a job) and personal/health 

circumstances beyond our control and the expanding scope of our project it was difficult to meet the 1 

year time-frame. 
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