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Executive Summary 
 
Maintaining wildlife habitat and biodiversity in areas affected by Mountain Pine Beetle 
(MPB) epidemic in British Columbia will pose significant challenges given the extent of 
habitat loss and alteration due to the cumulative impacts of the infestation and salvage 
logging. Such rapid change in habitat conditions is of particular concern when critical or 
“threshold” levels of habitat loss are reached. Understanding threshold levels or the 
shape of wildlife species response to forest loss is critical to ensure continued 
persistence of wildlife in areas with extensive MPB infestation and salvage logging. 
Planning landscape and stand-level retention during salvage logging may be the only 
effective way to mitigate the potential detrimental effects on wildlife and biodiversity 
 
This project synthesized results from existing literature to evaluate the form of the 
relationship between wildlife abundance and residual forest structure following natural 
disturbance or forest harvesting and, if possible, identify threshold levels in loss of 
habitat structure. We focused our synthesis on five common arboreal and forest floor 
small mammals as they are an integral part of forested ecosystems and thus may be 
indicators of sustainability of forests ecosystems. We focused on three species 
commonly associated with mature forest condition; Northern Flying Squirrel (Glaucomys 
sabrinus), Red squirrel ( Tamiascuris hudsonicus), Southern red-backed voles 
(Clethrionomys gapperi) and two species associated with more diverse habitat types 
including; Yellow-pine (or Northwestern) chipmunk ( Tamius amoenus) and Deer mouse 
( Peromyscus maniculatus). To complete the analysis we used the ratio of small 
mammal abundance in a partially harvested stand relative to the abundance in an uncut 
or pre-treatment stand and compared this to the relative difference in forest structure in a 
treated stand compared to an uncut control. Relative average abundances of small 
mammals, weighted by the number of years of sampling and treatment replicates, for 
each treatment type in each study were used as a single data point.  A smoothing spline 
curve and confidence intervals were fit to the data for all studies to examine the form of 
the relationship between relative species abundance and relative basal area.  
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Our synthesis of existing studies showed a relatively linear decline in both flying squirrel 
and red-backed voles with declining relative basal area, while the decline in red squirrels 
was less clear. Chipmunk and Deer Mice showed a positive response to mature forest 
canopy loss.  Flying squirrel showed a very linear decline with lower residual basal area 
in recent (< 10 years) partial tree removal treatments, but the shape of this curve was 
strongly influenced by only one study reporting results for treatments with low level of 
retention (<30%). Red-backed voles showed a strong decline with lower relative basal 
area, although the rate of decline appeared to diminish below 40% relative basal area 
suggesting red-backed vole may persist in stands with low relative basal area. Results 
from studies with recent higher levels of tree removals showed a markedly greater 
abundance of Chipmunk, consistent with reported reduction in forage competition with 
declines in red squirrel abundance in these same treatments. The shape of the curves 
for flying squirrel, red squirrel and red-backed voles were strongly influenced by studies 
completed within regenerating forests following clearcut harvest or regenerating forest 
with some residual forest overstory (<30 years old). These regenerating stands had 
relatively high densities of forest-dependent small mammals comparable to uncut forest 
controls. These results suggest relatively rapid recovery of forest-dependent small 
mammals in regenerating stands, and that residual stand structure will influence 
abundance and persistence in both un-salvaged and salvaged MPB-affected forests.  
 
In MPB-affected forests that are left un-salvaged, we suspect the decline in abundance 
of forest-dependent small mammals will be lower compared to salvage logged stands 
while species such as chipmunk and deer mice should thrive under both conditions. The 
relative decline in forest dependent small mammals will likely depend on the amount of 
residual structural attributes including live residual overstory and the size and amount of 
understory regeneration, which will directly influence forage availability, predation and 
nest site availability.  Salvage logging of MPB-affected forests with low levels of within-
stand tree retention (<15%) could result in localized loss of forest-dependent small 
mammals such as flying squirrel, red squirrel and red-backed voles. These species may 
also be locally extirpated under higher levels of retention, particularly as the relationship 
with low levels of retention (<30%) in recently harvested areas is not well understood. 
This loss should be short-lived as the density of forest-dependent species increases to 
levels of uncut controls in as little as 20-30 years. However, re-establishing forest-
dependent small mammals will depend on juvenile dispersal into regenerating forest, 
thus, adjacent areas of refugia (less impacted forests retained from logging) will be 
required on the landscape as a source for animals to disperse from. Large (> 2 ha) 
residual patches and high levels (> 30% residual basal area) of dispersed retention, 
particularly of green trees will assist in maintaining these small mammals in salvage-
logged stands. Retention of mixed pine forests and non-pine forest types on the 
landscape will be important for dispersal into adjacent salvage logged areas. Planning of 
stand and landscape retention, considering both the spatial and temporal habitat 
requirements for forest-dependent small mammals, will be key to managing small 
mammal communities. 
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