
Monitoring whitebark pine for white pine blister rust in the northern Rocky Mountains
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Introduction to Whitebark Pine Ecology

• Whitebark pine (Pinus albicaulis) is a keystone species 
in the subalpine of western North America

• Its large, nutritious seeds are an important food source 
for a number of animal species, including red squirrels, 
grizzly and black bears, many small birds and 
mammals, and most significantly, Clark’s nutcracker

• Plays an important role in community development by 
facilitating a more rapid successional process on dry, 
cold, exposed sites

• Critical role in watershed protection by accumulating 
and retaining snow, thus lengthening the snow melt 
period and aiding soil stability

What’s Happening to Whitebark Pine?

• Rapidly declining throughout region, threatened by a 
number of human-caused and ecological factors:
— Non-native white pine blister rust (Cronartium 

ribicola) (see photo)
— Fire exclusion and resulting competition by shade-

tolerant plants
— Mountain pine beetle (Dendroctonus ponderosae)
— Global climate change

• Of all of these, white pine blister rust has the potential 
for causing local, if not global, extinction of whitebark 
pine
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Sporulating canker of white pine blister rust

Study Objectives

• To assess the health of whitebark pine (WBP), in particular to determine the:
— Population trend (to contribute to Canadian species-at-risk status assessment)
— Rate of white pine blister rust (WPBR) infection
— Restoration priorities and opportunities

The study area extended from Glacier National Park, 
Montana to near McBride, British Columbia. Between July 
2003 and September 2004, 144 plots were sampled, both 
east and west of the Continental Divide. 

Methods

• Protocol for assessing mortality and infection levels in WBP developed by 
Whitebark Pine Ecosystem Foundation:
— 10-m belt transect with minimum of 50 WBP trees > DBH; minimum of 30 (10) 

live or recently dead trees
— Live trees assessed for presence/absence of WPBR; active (sporulating) or 

inactive cankers on stem or branch
— % canopy kill, presence of bark stripping, presence/absence of mountain pine 

beetle, cause of death
— All regeneration < DBH placed into ≤ 50 cm and > 50 cm categories; assessed 

for active/inactive cankers

Results of New Plots

• Examined 7,327 trees > DBH 
• Examined 3,352 trees < DBH 
• 19% of WBP trees were dead from all causes 
• 88% of the plots had active WPBR cankers
• 96% of the plots were infected (active & inactive cankers)
• Higher levels of infection in taller seedlings (> 50 cm but < DBH), 

12.3% vs. 6.1% respectively, probably because they are older and
have been exposed to infection longer, and being taller they might 
more easily intercept the spores
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Tree condition by north-south distribution; n = number of trees 
assessed. Highest levels of infection and mortality are in the southern 
part of the study area.

Eight of the plots were within the same 
stands as plots that were established in 
1996. This chart shows the change in 
infection levels and mortality between the 
two time periods.

Conclusions

• White pine blister rust is found in whitebark pine throughout the study area, but the most severe impact is 
in the Waterton-Glacier International Peace Park area

• Possible declining trend in population
• Plots are monumented and individual trees are tagged, so will re-measure in 3-5 years
• Information will be considered in federal and possibly provincial status assessments
• Active restoration should target the Peace Park region


