
After the pine beetle: What’s the future of ponderosa pine stands in the southern interior?

by Alan Vyse, Adjunct Professor, Thompson Rivers University, Kamloops, British Columbia 
and numerous colleagues

The mountain pine beetle epidemic Our study What have we found so far? cont’d

The beetle epidemic began in 1998 in north west BC but didn’t reach the ponderosa 
stands until 2004. The peak of the epidemic was reached in 2006 and the adjacent 
graph shows beetle captures in traps established on the campus of Thompson Rivers 
University in Kamloops. Observers reported clouds of beetles in flight at the end of July 
and large numbers of beetles were found around the margins of local lakes.

Pine beetle epidemics in ponderosa pine are not new in North America or B.C.  There is 
evidence of large outbreaks in the Black Hills of Dakota and in the front ranges of the 
Rockies in the 19th Century. In BC, early foresters noted the devastating effect of 
beetles on mature ponderosa pine throughout its range in the province.

Ponderosa pine is not a commercial tree species in British Columbia today but it was 
heavily exploited from about 1880 to 1940.

For more information contact Alan Vyse at vyse@telus.net
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The mountain pine beetle (Dendroctonus ponderosae) epidemic in British Columbia 
has covered about 10 million ha. and is continuing. Almost all of the public and 
professional discussions about the impact of the epidemic have focussed on the 
lodgepole pine stands (Pinus contorta var. latifolia) in the interior of the Province. 
This is hardly surprising considering the scale of the epidemic and its likely social and 
environmental effects. However the same epidemic is also ravaging the ponderosa 
pine (Pinus ponderosa var. ponderosae) stands in parts of the southern interior. 

In the Thompson River drainage, mortality levels of 90% and more are common for 
large trees in pine parkland stands. Drought in 1998 and 2003 has also caused 
extensive mortality, especially in young stands on the forest/grassland edge, and 
may have contributed to the beetle mortality. Both mountain pine beetle and western 
pine beetle (D. brevicomis) are causing mortality but the former is the principal 
damage agent. D. valens has also contributed to mortality.

The extensive nature of the epidemic is creating a great deal of uncertainty about 
future management. With the high level of mortality, major changes in the 
ponderosa pine ecosystem are inevitable. Pressures for active management are 
growing, focused on fuel management adjacent to urban areas, and forest 
encroachment. There is also concern over grazing, recreation, species at risk and 
non-native species invasions. A wide range of questions are being asked but there is 
a limited scientific foundation for providing answers. 

Our project will supply a foundation for understanding the short and long term ecological impact of the mountain pine beetle on 
the current ponderosa parkland stands, the disturbance history in these stands, and stand or stand structures that might be the 
focus of future sustainable management. We are concentrating on easily measured ecosystem variables :tree mortality, stand 
structure, regeneration, snags, coarse woody debris, presence and abundance of key bird species, soil conditions, ground 
vegetation including non native species and easily assessed invertebrate species (ants, grasshoppers butterflies and moths). 

Long term plots have been established for future monitoring in stands with heavy mortality in area around Kamloops. We found 
no stands with low mortality, so we have established long term plots in the South Okanagan where MPB mortality is low, using 
existing bird population transects.  

Use of the plants in these forests by indigenous people has been extensively researched but their views of the effect of the 
epidemic and its effect on their interests have not yet been explored and recorded. 

What have we found so far?
Project progress:
All phases of the project are still underway. Only a small amount of data 
has been summarised to the point that it can be presented here.

Stand history: 
The majority of the stems on three of the transects (Kenna Cartwright) 
were much younger that we estimated. The adjacent graph shows that 
the majority of the ponderosa pine germinated after 1880 presumably 
after a major disturbance. Douglas-fir stems followed a similar pattern. 
We presume that the disturbance was removal of the forest by logging, 
although there is no direct evidence. The area is vary close to the 
community of Kamloops which was an expanding community at the time, 
very dependent on wood for fuel and timber. There was a thriving market 
for ponderosa pine boxwood at the time. 

Evidence of fire in the distant past is common but a study of fire scars 
rules out fire as the disturbance. There was a large scale pine beetle 
epidemic in the 1930’s, but there are no large pieces of woody debris 
remaining to provide evidence of this event.

Effect of beetle epidemic on stand structure:

Mortality has been very severe. The beetle killed almost all of the overstory 
on all transects. Trees as small as 5cm dbh died. The majority of live trees 
are less than 15 cm dbh. Douglas-fir is left in the overstory of some stands 
with a scattered understory of small Douglas-fir and ponderosa pine. 

The amount of snags in the stands has increased dramatically but the rate 
of snag fall is surprisingly high in some areas. We suspect this is the result 
of the relatively young age of the dead trees, the high proportion of 
sapwood in the stems and the rapid invasion of the sapwood by fungi. 

What’s next?
Major changes in the ponderosa pine ecosystems are inevitable as a result of the beetle epidemic. 

From the information available we are not sure what portions of the landscape will return to forest, or 
revert to grassland, if no management takes place. The species composition of future forest areas is also 
in question. Will Douglas-fir become the dominant species and where is this most likely to happen?

Pressures for active management following the beetle epidemic are growing, with initial efforts taking 
place on a small scale, focused on fuel management adjacent to urban areas, salvage logging for pulp on 
ranches and removing trees from grasslands. These activities are likely to change the course of local 
ecosystem recovery and raise concerns over the future extent of ponderosa pine forest and species that 
are highly dependent on ponderosa.  Non-native species invasions following management activities are 
also of concern especially in provincial and municipal parks. 

Monitoring of permanent plots will continue in order to provide an expanding information base for local 
land managers.

Mountain pine beetle mortality in B.C.
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Seed production and natural regeneration:

Seed traps were used to collect seed-fall over the winter of 07- 
08. The vast majority of seed collected was Douglas-fir (33 
seeds/m2) with considerable variation among transects. There 
was less than 1 seed/m2 of ponderosa pine. 

Some regeneration of ponderosa pine from trees alive in 2006 
was observed in spring 08 . The density is very low. 

The mean rate of ponderosa tree fall two years after the epidemic 
is 13.6% or 6.8% per year.

Effect of stem mortality on bird populations:
The ponderosa pine forests contain an assemblage of species that 
includes :
• grassland birds (sparrows, bluebirds)
• Douglas-fir forest birds (chickadees, tanager, grouse)
• habitat specialists (flycatchers, swallows)
• predators (esp. small owls and falcons)
• ponderosa pine specialists (pygmy nuthatch, Clark’s nutcracker)

The last group is of most concern and the species of greatest concern is 
the pygmy nuthatch (Sitta pygmea). In spring and summer this bird 
gleans ponderosa bark and needle clusters for insects and nests in 
cavities excavated in large snags or dead branches. It breeds in 
cooperative family groups and in the fall, these groups harvest and cache 
seeds for use over the winter. Over winter family groups roosts in cavities 
and use the seed caches. Because pine seed supply has dropped 
precipitously, we expect that the nuthatch population will decline.

To evaluate the effect of pine mortality repeat surveys were carried out 
on 12 transects in the epidemic area and 8 transects in the non-epidemic 
area.  All bird species were recorded using encounter and point count 
methods. We also used call playback of pygmy owls to elicit an alarm 
response from the pygmy nuthatches. 

In the epidemic area nuthatch densities varied widely between transects 
from 0 to 7 birds per km in 2007 and 2008. There was no detectable 
effect of the mortality of the ponderosa pine stems. Nuthatch densities in 
the Okanagan, 200 km to the SE, were higher, ranging from 4 to 14 
birds/km. 
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7.5 to 20 217 10.8 38 4.6

20 to 30 192 21.2 19 5.2

30+ 261 24.5 32 8.2
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