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We measured the amount of Alectoria sarmentosa and Bryoria
spp. on 1225 sample trees spread across the four blocks and 
treatments.  After 10 years, the short-term loss of lichen 
associated with removal of approximately one third of the trees 
was partially offset by a significant (p=0.01) increase in lichen 
abundance on trees in the caribou feeding zone (up to 4.5 m 
above ground) in the three partial cutting treatments relative to 
trees in the uncut forest. There was also a marginally significant 
shift to Bryoria spp. (p=0.10), the genera on which caribou prefer 
to feed.  Generally, large trees hold more lichen than small 

trees, live trees carry more 
lichen than dead trees, and 
lichen loading is similar on 
spruce and subalpine fir 
trees.  There has been 
minimal treefall (mostly 
dead) in all treatments 
(0.6-0.8% of the sample 
trees per year).

Group selection treatments: 0.03, 0.13 and 
1.0 ha openings and 30% area removal
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Increased lichen abundance in the partial cuts after 10 years.

Decreased Alectoria in the partial cuts after 10 years. 
Conversely, Bryoria showed the opposite pattern.

Mountain caribou (Rangifer tarandus caribou) are recognized as threatened under the Canadian federal 
Species at Risk Act. Over 98% of the global population of about 1900 animals are in British Columbia. 
Declines in population have been attributed to habitat reduction, greater access and increased 
predation.  In the part of British Columbia occupied by the Quesnel Highland herd (250-300 animals), 
over 100 000 hectares (ha) of forest habitat are designated as no-harvest areas for caribou, but many 
thousands of  hectares are available for partial cutting.  The Quesnel Highland project was initiated to 
test group selection silvicultural systems that could be used to maintain mountain caribou habitat while 
allowing for some timber harvesting.

The Quesnel Highland project primarily focuses on the impact of group selection silvicultural systems on 
arboreal lichens, a critical winter forage. However, the success of these systems is contingent on many other factors being 

investigated through projects on: survival and growth of natural and planted regeneration, stand stability, stand development and structure, micro-climate, 
and snow distribution and melt rates. Furthermore, the impact of partial cutting on biological diversity is being examined by through studies on small 
mammals, breeding birds and vegetation.

In 1991, we selected four – 40 to 60 ha blocks in the highest elevation forests in the Engelmann spruce – subalpine fir biogeoclimatic zone.  Each block 
was split into four units, and three partial cuts and a no-harvest treatment were randomly assigned to the units.  In 1992 – 93, the partial cutting treatments 
(based on 30% area removal but varying by opening size: small (0.03 ha), medium (0.13 ha), and large (1.0 ha)) were harvested. Data were collected for 
arboreal lichen, small mammal, bird and vegetation studies pre-harvest and at multiple intervals post-harvest. 

In the last 10 years, arboreal lichen abundance increased in the residual forest surrounding the openings.  Species composition within the small mammal, 
bird and vegetation communities remained similar pre- and post-harvest, although there were shifts in abundance and pattern of use. Our results support 
the growing body of knowledge that group selection, when conducted in subalpine forests, maintain important ecological processes and diversity better 
than large clearcuts.  Operationally, this system has now replaced clearcutting within zoned caribou habitat.  

Adaptive ManagementAdaptive Management
The approach is being tested operationally through the Mount T
Tom adaptive management trial.  By 2008/09, about 1000 ha will 
be  harvested while about 2000 ha is reserved as a no-harvest 
control. The shapes of the openings are variable while opening 
size is between 0.2 – 1.0 ha with a mean of 0.5 ha. The scale of 
this project will allow us to measure the response of mountain 
caribou to an operational application of the silvicultural system.

Alectoria sarmentosa

In the first two years post-harvest, the partial cutting treatments (forest plus openings) did 
not negatively impact the small mammal community.  However, within the treatments, 
patterns of use by the most common species, red-backed voles (Clethrionomys gapperi) 
shifted to less use in the openings and more use of the forested portions of the 
treatments.  Even 14 years post-harvest, abundance of red-backed voles was 
intermediate on the 1.0 ha openings between the no-harvest treatments (old growth 
forest) and large clearcuts of similar age.  

The response of birds to the group selection treatments was measured from 1992 
to 2005 using the point count survey technique to obtain estimates of relative 
abundance, while spot mapping was used to estimate territory size and positioning 
relative to the openings.  The bird community is complex and diverse, reflective of 
the multi-layered forest structure, abundant vegetation, woody debris and snags.  
The main species recorded pre-harvest continue to dominate the no-harvest and 
partial cut treatments. Species such as Dark-eyed Junco and Chipping Sparrow, 
regularly use the openings as part of their habitat.  The alpine dwelling Fox 
Sparrow is regularly using the large 1.0 ha openings.  Tree foliage gleaning 
species such Golden-crowned Kinglets and Townsend’s Warblers are more likely 
encountered in the forested parts of the treatments.

Vegetation data was collected by layer and species from 1992 (pre-harvest) through 2004 
(12 years post-harvest) to document succession patterns, conifer tree species competition, 
and structural and forage habitat for wildlife (small mammals, ungulates, birds).  Prior to 
harvest, the understory was dominated by shrubs (57%), particularly Rhododendron 
albiflorum, and lesser amounts of herbs (38%) and bryophytes (43%).  Shortly after 
harvesting, the shrub and bryophyte layers were reduced by half, while the herb layer 
increased by 10 – 20% cover.  These effects were still evident in 2004; however, the shrub 
layer had increased in the treatments (33 – 46%).  The continued elevated abundance of 
herbs is mostly due to fireweed (Epilobium angustifolium) (up to 20% cover in the 1.0 ha 
openings).  In the post-harvest period, the dominant pre-harvest species continue to be 
most abundant, and all the common species are present.  Harvesting has caused shifts in 
abundance of native species rather than introduction of new species.  A thick herbaceous 
or rhododendron layer can be problematic for conifer establishment and subsequent 
growth, and immediate post-harvest silviculture treatments are recommended.  Re-
development of the shrub layer will improve habitat for small mammals and some bird 
species.  The shifts in vegetation species abundance should not improve habitat quality for 
deer and moose, which are alternate prey for wolves. Elevated wolf populations can 
decrease caribou numbers.

Significantly (α=0.05)

Favouring no-harvest 1992 1994 1995 1996 1997 1998 2004 2005

Golden-crowned kinglet * * *

Townsend's warbler * *

Boreal chickadee *

Swainson's thrush *

Significantly (α=0.05)

Favouring partial cuts 1992 1994 1995 1996 1997 1998 2004 2005

Chipping sparrow * * * * *

Dark-eyed junco * * *

Red-breasted nuthatch *

Wilson's warbler *
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