Whitebark Pine
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hitebark pine is declining over much of
its range, especially in southern British
Columbia and Alberta, and the northern
United States. The existence of whitebark pine
is threatened by the combined affects of blister
rust, fire suppression and mountain pine
beetle epidemics.

Whitebark pine is found in the high mountains
of western North America. It occurs in seven of
Canada's national parks: Mount Revelstoke,
Glacier, Jasper, Banff, Kootenay, Yoho and
Waterton Lakes.
Whitebark pine typically grows on rocky and
wind-swept areas, and also occurs in mixed
forests. Slow growing, a whitebark pine may
not produce cones until it reaches 50 – 80 years
old. The whitebark pine plays a vital role in
subalpine ecosystems as it stabilizes steep
slopes, influence rates of snow melt, and
provides food, cover and shelter for wildlife.
Whitebark pine is a keystone species and its loss
would radically change the Rocky Mountain
sub-alpine ecosystem, as we know it today.
Importance to Wildlife

Whitebark pine seeds are large (about the size
of a pea) and high in protein. Several wildlife
species rely on the seeds as favoured food,
notably the Clark’s nutcracker, but also the red
squirrel, grizzly and black bear.
Whitebark pine and the Clark’s nutcracker have
evolved together, depending on the other for
survival in the harsh climate of the sub-alpine.

Whitebark pine cones do not open on their
own for seed dispersal. Instead, Clark's
nutcrackers use their long, pointed beaks to
break apart the large cones and remove the
seeds. The birds then cache the seeds to ensure
a reliable source of food through the winter.
While squirrels cache whole cones in middens,
Clark’s nutcrackers select areas likely to remain
snow free. Coincidentally, these open, sunny
areas favour whitebark pine germination
and growth.
A single bird is capable of caching one
thousand seeds each year. Caching pine seeds
just below the soil’s surface, Clark’s
nutcrackers use adjacent rock and wood debris
to create memory maps that assist them in
relocating the seeds when needed. Roughly
half the seeds are overlooked and many of
these germinate and grow into pine seedlings.

Threats to Whitebark Pine
1. Fire Suppression
Whitebark pine establishes at an early stage of
forest succession and, if disturbance is minimal, is
gradually replaced by other conifer trees.
However, disturbances like fire and avalanches are
natural in the mountain environment, constantly
resetting the successional clock. Historically, subalpine forests burned every 90–300 years in the
Canadian Rockies.
This natural fire cycle prevented forest fuels (live
and dead wood) from accumulating and
contributing to large, high intensity forest fires.
Though high intensity fires did occasionally occur,
small and patchy, low intensity fires were most
common. Past forest management practices
included total fire suppression. As a result, fire
hazard increased because the amount of fuel in the
forests built up, and the abundance of open areas
for seed caching decreased. Overall, fire
suppression has contributed to the reduction of
whitebark pine regeneration.

2. Insects and Disease
White pine blister rust was introduced to North
America from Europe in the early 1900’s. Since
then, it has spread and infected most whitebark
pine stands. The disease damages upper conebearing branches and can kill the tree. Less than
one per cent of all whitebark pine is blister rust
resistant.
A recent study in Canada found infection rates
between 40% and 75% in southern British
Columbia and Alberta, including Waterton Lakes
National Park. Many trees are dead in these
stands. Further north, blister rust is present but
infection rates are lower.
The mountain pine beetle, a native species, also
attacks whitebark pine. Total fire suppression has
created large stands of old, even-aged lodgepole
pines. These are more prone to beetle epidemics
than areas with a patchwork of various aged trees,

because young trees are better able to repel the
beetles. These epidemics can spread into whitebark
pine stands.

Restoring Whitebark Pine Ecosystems
What is the future of whitebark pine? At the
moment, no one knows if the blister rust epidemic
has stabilized, or if it will continue to spread. As
the range of whitebark pine shrinks, it is important
to conserve remaining stands on both public and
private lands. The whitebark pine ecosystem is a
web of interaction among plants, animals and
processes like fire. This re-enforces the importance
of maintaining and preserving whole ecosystems
across the landscape.
Parks Canada is evaluating the use of prescribed
fire as a tool to revitalize this keystone sub-alpine
species. Reintroducing fire to an area where
whitebark pine is being overtaken by other conifers
will help restore the health and distribution of the
species. In conjunction with the use of prescribed
fire, Parks Canada is undertaking long-term
research to monitor and evaluate its success in
restoring healthy whitebark pine populations and
sub-alpine communities. The information collected
will help inform and refine ecosystem
management practices not only in national parks,
but also across the greater landscape.

Limber Pine
This tree occurs at lower elevations than
whitebark pine but shares a similar
ecology. Its seeds are distributed by
birds, it benefits from fire, and it is also
prone to blister rust infection. Whatever
steps are taken to conserve whitebark
pine also apply to limber pine.
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