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Executive summary 
 
The mountain pine beetle (Dendroctonus ponderosae  Hopk.) epidemic in British 
Columbia has severely impacted ponderosa pine (Pinus ponderosa Dougl. ex 
Lawson) stands in parts of the southern interior (Fig. 1). The impact of the 
epidemic on the lodgepole pine (Pinus contorta var. latifolia  Engelm. ex 
S.Watson) stands of the Province has been documented and discussed in 
numerous publications (Safranyik and Wilson 2006) but the impact on ponderosa 
pine has received very little recent attention. This is hardly surprising when the 
scale of the impact on each species is compared. Lodgepole pine is widely 
distributed through the province and many communities are dependent on 
harvesting activities in those forests. Ponderosa pine, on the other hand, has a 
very limited distribution and its economic importance is low. However ponderosa 
pine forests support unique assemblages of animals and plants are visually highly 
attractive and provide tree cover and shade in human settlements ref. 
 
Ponderosa pine in British Columbia is at the northern limit of its range in North 
America (Oliver and Ryker 1990; Klinka et al. 2000; Fig. 2) occurs in a narrow, 
and sometimes discontinuous, band along the mid slopes (400 – 1050 m) of the 
major valleys in the southern interior of BC. At lower elevations it occurs in pure 
stands interspersed with grassland and on north facing slopes it occurs mixed with 



Douglas-fir (Pseudotsuga menziesii  var. glauca (Beissn.) Franco). Further upslope 
it occurs as a component of mixed conifer forests with decreasing frequency as 
elevation increases (Lloyd et al. 1990). The species was economically important a 
hundred years ago (Whitford and Craig 1918; Mulholland 1937) but a combination 
of widespread logging, insect damage, fires and human settlement led to its 
decline (Klenner and Arsenault 2010). As a result stands of ponderosa pine on 
public lands have not been actively managed for timber for at least five decades. 
In recent years a small proportion of the ponderosa pine stands has been 
managed for ecological and recreation values. Thinning and to a lesser extent 
burning, have been used to reduce stand densities with the objective of improving 
habitat for a range of animal species and to reducing fire hazard near communities 
(City of Kamloops 2010a).  
 
Extensive bark beetle mortality in ponderosa pine was first noticeable in 2005 in 
the Thompson valley. The area and intensity of the outbreak expanded 
dramatically in 2006 and by 2007 had expanded to other valleys in the SW Interior 
(Maclauchlan et al. 2005, 2006, 2007, 2008). Mountain pine beetle is the principal 
mortality agent but western pine beetle (Dendroctonus brevicomis LeConte) and 
the turpentine beetle (Dendroctonus valens LeConte) are also killing trees. In 
most areas there has been no management response to the outbreak. There has 
been some salvage logging on private land with logs sold for pulp or fuel. The 
Cities of Kamloops and Kelowna were forced to develop special programs to deal 
with dead trees on suburban lots, school grounds and parks (City of Kamloops 
2010b; City of Kelowna 2010). Many private citizens attempted to protect their 
trees from attack with a variety of techniques but with limited success. 
 
The reasons for the sudden and dramatic impact of the beetle in the Thompson 
valley are hard to tease out from the many possible contributing factors. There 
was a large population of beetles, certainly, but there are also suspicions that the 
summer droughts of 1998 and 2003 may have affected the ability of the trees to 
repel beetles. The beetle impact may also have been exacerbated by the relatively 
uniform age class structure of the stands, which is probably the result of heavy 
cutting in these low elevation ponderosa stands at the beginning of the 20th 
century. Ponderosa pine mortality in the Okanagan valley has been much lower 
than in the Thompson. The reason for this difference is not clear. Possible 
explanations include differences in stand history, differences in the history of 
general logging and salvage logging in adjacent lodgepole pine, difference is the 
relative and absolute amounts of adjacent lodgepole pine at the time of the 
epidemic and differences in beetle populations.  
 
Our objective was to investigate: 
 the extent of, and variability in mortality in the Thompson valley 
 the short term ecological impact of the mountain pine beetle on  ponderosa 

pine ecosystems using stands in the south Okanagan for comparison,  



 the disturbance history in these stands and how this might be related to the 
outbreak or lack of outbreak  

 the long-term future of attacked stands and management options for dealing 
with potential impacts of concern. 

 
 
We studied the impact of the epidemic by installing permanent transects in forest 
stands dominated by ponderosa pine. 12 one kilometre transects were established 
in the Thompson valley west of Kamloops, B.C. No stands were found with low 
mortality in that area, so 10 long term transects were established in the South 
Okanagan where mountain pine beetle mortality is low, using existing bird 
population transects. 
 
Transect locations were chosen to represent typical stand conditions, where 
ponderosa pine is the “leading” or dominant species in the stand. A random 
sampling approach was not practical given the limited study resources and the 
scattered and open nature of ponderosa pine stands. In some cases, transects 
were re-established in locations used in previous studies in an effort to capture 
pre-beetle epidemic conditions. All transects were marked permanently using 
rebar and GPS. Trees were marked with metal tags. 
 
On each transect we assessed: 
 
1. tree mortality,  
2. stand structure,  
3. regeneration,  
4. snags,  
5. coarse woody debris,  
6. presence and abundance of key bird species,  
7. soil conditions,  
8. ground vegetation including non-native species  
9. easily assessed invertebrate species (ants, grasshoppers butterflies and moths) 
10. fire history. 
 
Results 
 
Mountain pine beetle mortality was severe in the Thompson valley with over 95% 
of ponderosa pine larger than 30 cm dbh killed on all transects over a three year 
period. Associated western pine beetle (Dendroctonus brevicomis LeConte) attacks 
also caused some mortality. In the South Okanagan, there were very low levels of 
mortality from mountain pine beetle. Western pine beetle killed patches of large 
trees. All stands had experienced varying degrees of disturbance in the past. 
Almost all ponderosa pines sampled were younger than 120 yr suggesting there 
was widespread severe disturbance between 1880 and 1910.  Historical records 



indicate that there was logging throughout the range of ponderosa pine in the 
province at that time. Large old ponderosa pines were found on only one transect 
in the South Okanagan. Seedfall of ponderosa pine in the Thompson area is very 
low. Where current stands are dense, the future stands may shift to interior 
Douglas-fir (Pseudotsuga menziesii (Mirb.) Franco) or grassland. More open stands 
have advance regeneration of ponderosa pine and will recover to a similar 
composition. Bird populations were monitored on all transects for three years after 
the beetle epidemic. Pygmy nuthatch (Sitta pygmea) observations, which is a 
ponderosa pine dependent species, declined sharply on the Thompson transects 
but not on the Okanagan transects. Recovery of nuthatch populations will be slow. 
Snags increased dramatically on all Thompson transects providing habitat for a 
variety of bird species.  Old growth ponderosa pine in the province is rare and 
management efforts should concentrate of protecting existing stands and avoiding 
management actions which create conditions that are conducive to future 
epidemic insect outbreaks.  
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Figure 1. Impact of mountain pine beetle on ponderosa pine stands in the 
Thompson drainage near Kamloops.  
 

 


