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Abstract 

The Opax Mountain silvicultural systems study is a long-term, multi-disciplinary, multi-agency 
research study of the ecological impact of alternative harvesting practices in a dry Douglas-fir 
forest in the southern interior of British Columbia. The project was initiated in 1992 to provide 
information on the sustainability of a range of silvicultural systems. This technical report 
provides a summary of the recent accomplishments of the Opax Mountain project with a focus 
on the completion of the second phase of the research project with a particular emphasis on 
biological diversity response to variable retention and other disturbance in dry Douglas-fir 
forests and the technology transfer of this information into forest management systems. The 
majority of the second phase of the project data re-measurements and analyses are now 
complete.  These include; vegetation response to experimental treatments and wildfire, natural 
and artificial regeneration response, seed predation to experimental treatments and wildfire, soil 
productivity response to experimental treatments, spruce budworm seedling defoliation severity 
and recovery, microclimate monitoring, winter wildlife response to experimental treatments, 
forest canopy gaps etiology assessments, including annual windthrow monitoring  in the 
experimental treatments as well as reconstruction of historical disturbance regime at multiple 
spatial and temporal scales with a focus on wildfire. The response of summer sciurid and small 
mammal populations to experimental treatments was conducted in 2008. We have been able to 
maintain the integrity of the metadata as well as that of the physical research installation.  Our 
technology transfer has included the organization and delivery of two international conferences 
held at Thompson Rivers University, many presentations to a variety of audiences including 
Elementary schools, High schools and Universities, public and First nations and forest 
professionals and the publication of articles in international peer-reviewed journals. We have 
informed forest managers about new insights from this research that has the potential to 
improve decision making in the management of dry Douglas-fir forests in general and in two 
specific management systems involved with post-wildfire re-vegetation and ecosystem 
restoration strategies. New insights from this project are summarized, and a list of high priority 
future activities for the Opax Mountain project is provided.  

 

Introduction 

The Opax Mountain silvicultural systems study is a long-term, multi-disciplinary, multi-agency 
research study of the ecological impact of alternative harvesting practices in a dry Douglas-fir 
forest in the southern interior of British Columbia. The project was initiated in 1992 to provide 
information on the sustainability of different silvicultural systems. High priority information needs 
included: harvesting cost and operations logistics, forest regeneration; nutrient cycling and soil 
productivity; pest management; floral and faunal diversity, and historical patterns of natural 
disturbances. Considerable progress has been made in fulfilling these needs. Support for the 
Opax Mountain project is strong because it has already provided useful information to forest 
managers and planners particularly in the area of tree regeneration in patch cuts, soil 



3 

 

productivity, natural disturbance regime and biodiversity. This study is well linked to several key 
projects in the IDF and constitutes a superb demonstration site, which has already been visited 
by over 1000 people including scientists from Canada and 16 other countries. The location of 
Opax Mountain within the traditional territory of the Shuswap First Nation, and its close proximity 
to Thompson Rivers University, the Isobel demonstration forest and the McQueen Lake 
environmental centre and the city of Kamloops, make it an ideal demonstration area. Our 
extension activities are geared at not only current forest managers but also at forest managers 
of times to come whether they are enrolled at BCIT, NVIT, UBC, UVIC, SFU, TRU or whether 
they are in grade 1 of the Elementary school program. This will not only assist us in promoting 
sustainable forest management but also at helping in the sustainable training of natural 
resource professionals. Our extension strategy includes a mixture of the World Wide Web, 
actual field tours, direct contact, and scientific publications to reach a diverse audience. So far 
the project has generated a large amount of public presentations, peer-reviewed scientific 
publications, and university theses. Our design incorporates the combination of a well replicated 
experiment, detailed monitoring, retrospective studies, and modelling which makes this project 
very strong. The main objective of this study is to evaluate the effects of six forest management 
treatments on a range of forest resources in Interior Douglas-fir forests. Stand regeneration is a 
fundamental requirement of a successful silvicultural system. The treatments have been 
therefore been designed to create a range of residual stem densities (% basal area removed: 
<20%, 35% and 50+%) and spatial characteristics (uniform removal vs. patchy). Consequently 
there is a range of canopy gaps (0.01 – 0.05 ha) in the partial-cut units and 1 – 4 tree heights 
wide (0.09, 0.36, and 1.6 ha) in the patch-cut units. These treatments, plus a control area of 
similar size, were applied in two different areas in a randomized complete-block design. One 
area has an elevation range of 950 – 1100 m in the IDFxh subzone, and the other, in the IDFdk 
subzone, has a range of 1200 – 1370 m. A range of site preparation methods were also applied 
at a small scale (in limited areas of each unit). The treatments and research focus on evaluating 
the costs and benefits of each treatment within an integrated resource management context. 
The main variables examined are soils, microclimate, tree regeneration, growth and yield, 
natural disturbance dynamics, and biodiversity (flora and fauna). 

The second phase of the Opax Mt. project has been very successful at completing re-
measurements for soils, vegetation, and regeneration and at publishing results and at initiating a 
synthesis of the project to date.  Further work was needed to complete extension material and 
for the re-measurements of wildlife response to treatments and changes in forest structure 12-
15 year after harvest.  

 

Methods 

Completion of research reports and publications and other extension activities 

Our research team has made considerable progress in completing research reports and 
publications during the last 3 years. We have focused on understory vegetation response 
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following silviculture treatments and wildfire, natural disturbance and anthropogenic disturbance 
history in the Interior dry-belt of British Columbia, fire history in an un-managed watershed, 
seed-predation in silviculture systems and in wildfire areas, lichen species distribution in 
different silviculture systems treatments, wildlife response to silviculture treatments.  In addition 
we have conducted many extension activities which have included two international 
conferences held at Thompson Rivers University, many field tours, and public presentations. 

Wildlife Monitoring 

The monitoring of vertebrate active during the winter using snowtracking included mule deer, 
red squirrel, weasels, snowshoe hare, grouse, coyotes, moose, mice/voles/shrews, marten, fox, 
lynx, cougars, black bears, and bobcats.  Only results for deer, moose, squirrels, weasels, 
hares, grouse and coyotes are reported. 

The monitoring of vertebrates during the other seasons using live-traps focused on sciurids (red 
squirrels, flying squirrels, and chipmuncks) and on small mammals (deer, mice, southern red-
backed voles, meadow voles, montane voles, and jumping mice) and occurred during the 2008-
2009 field season . In the original plan we intended to also sample invertebrates, shrews, and 
amphibians using pitfall traps but the resources allocated for the project were not sufficient to do 
this.   

Snow-Tracking surveys 

Transects (Figure 1) were walked by experienced observers when the last snowfall (at least 5 
cm accumulation) finished 24 to 120 hours previously, with no substantial melt, winds or flurries 
in that period.  All parts of the transect were surveyed, with the exception of open water or 
dubious ice.  Snow was occasionally absent in small patches under the largest trees on dry 
slopes.  All transects were surveyed once before repeat surveys were conducted, and we 
avoided creating packed snowshoe trails along transects that might influence animal 
movements.  Snow depth was systematically measured every 100 m using a graded pole. 
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Fig. 1. Opax Mountain Silvicultural Systems site.  The western block is Opax Mountain block (G-
M) and the eastern block is Mud Lake (A-F).  Treatments were applied to the following treatment 
units: a) uncut control = D, I; b) 20% partial cut = F,L; c) 50% partial cut with reserves =A,H; d) 
50% partial cut = B,G; e) 20% patch cut = C,K; and f) 50% patch cut = E,J.  The treatment unit 
labelled “M” has no replicate and was used for comparisons of uncut leave strips and cut blocks, 
but not for treatment differences.  Patch cuts are indicated by slashed lines and roads and trails 
are represented by segmented lines.  Survey transects are light grey lines. 

Where tracks crossed the transect the observer recorded: distance along the transect, treatment 
unit, distance from harvested edge, animal species, number of tracks, estimated number of 
animals, snow depth, depth tracks sank into the snow, and the behaviour indicated by the tracks 
(e.g. travelling, foraging, etc.).  Occasionally several sets of tracks crossed the transect in a 
short distance.  For non-herding animals such as marten or squirrel, these were considered as 
one set of tracks.  For herding animals the observer estimated the number of animals by 
following tracks to see if they were connected and whether they crossed the transect in both 
directions.  The estimated number of animals was recorded as the number of crossings.  Sets of 
tracks separated by more than 10 m were considered separate crossings unless they were 
obviously joined.  We did not record tracks visible from previous snowfalls.  
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We could not reliably discriminate between mule deer and white-tailed deer (Odocoileus 
virginianus) tracks, but only a few white-tailed deer were seen in the lowest south-eastern 
treatment unit and mule deer predominated.  For these analyses we assumed all deer tracks 
were mule deer tracks.  Similarly, it was difficult to discriminate between coyote and fox (Vulpes 
vulpes) tracks, and some of the larger fox tracks may have inadvertently been included as 
coyote tracks. 

 

Data analysis  

The number of tracks of a species intersecting a transect is a function of the relative abundance 
of the species in the area, the length of the transect, and the amount of time since the last 
snowfall.  An index of abundance was therefore obtained from the transect data by dividing the 
number of crossings by the length of the transect (in km) and the time since snowfall (in days).  
Mean “tracks per km-day” and standard errors were calculated for each study species for: 1) 
Both blocks (Opax and Mud Lake), 2) the 6 treatments (control, 20% partial cut, 50% partial cut, 
50% partial cut with reserves, 20% patch cut and 50% patch cut), and, 3) the different cut types 
(uncut, 20% partial cut, 50% partial cut, and “clearcut”, representing sites within the patch cuts).  
Uncut forest was also divided into “contiguous uncut” forest in control blocks and into uncut 
“leave strips,” the unharvested areas between patch cuts.  Standard errors were calculated 
based on means of the replicate treatment units, which recognizes the non-independence of 
adjacent transects within a treatment unit.  Means and standard errors for the two sample 
periods were based on annual treatment means, which were derived within a year from 
treatment or cut type means within a trapping session.  All observations were included in the 
analyses, including behaviours such as “travelling” or “running” that might indicate an animal 
was passing through an area rather than using the habitat. 

Sciurid and small mammal monitoring 

To evaluate the small mammal (mice, voles, shrews) and sciurid (red and flying squirrels, 
yellow-pine chipmunks) response to forest conditions in the 15-17 year post-harvest period, we 
established a mark-recapture program in 2008-09 using methods identical to the initial sampling 
protocol for the 1994-1997 sampling period. Trapping grids were established by the end of April 
2008 and the first sampling conducted in May, with monthly trapping sessions through to 
October for a total of 6 sessions in 2008. The intent was to repeat the sampling in 2009 and 
conduct 3 sessions in 2010. This approach allows estimates for two years to be calculated and 
diminish the effect of non-habitat related influences on demography, and to allow for the 
estimation of overwinter survival. Overwinter survival is thought to be a key factor affecting 
habitat suitability. Funding was delayed in 2009 and further delays relating to contract approval 
led to the cancellation of the program in 2009 as well as in 2010. The data collected has been 
entered into a spreadsheet and verified/edited.  
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Results 

Completion of research reports and publications and other extension activities  

Publications 

The manuscripts and respective abstracts or summaries listed below have been published or 
have been prepared in draft-form in which case the target journals and predicted submission 
dates have been indicated.  

Klenner, W., A. Arsenault, E.G., Brockerhoff, A. Vyse (2009). Biodiversity in forest ecosystems 
and landscapes: A conference to discuss future directions in biodiversity management for 
sustainable forestry. Forest Ecology and Management 258S:S1-S4. 

Abstract: Maintaining biodiversity has become a global concern and requires the implementation 
of sustainable management practices at a range of spatial scales. Forested ecosystems are no 
exception, and we report on an IUFRO conference to address biodiversity and sustainable 
forest management. The conference was structured into four key themes: (1) Natural 
disturbance and biodiversity in forests and landscapes, (2) Biodiversity, climate change and 
ecosystem function, (3) Biodiversity in managed forests, and (4) Monitoring of forest biodiversity 
at different spatial scales. The conference provided a stimulating environment to discuss 
conceptual and applied forest management issues, highlighting advances in our understanding 
of responses to natural and managed disturbances, and the role that large-scale drivers such as 
climate change will play. Field trips to landscapes affected by an extensive bark beetle 
outbreak,  and to large-scale silviculture experiments provided an ideal backdrop for this 
conference to reconcile concepts with operational challenges. 

Klenner, W. and R. Walton. (2009). Landscape-level habitat supply modeling to develop and 
evaluate management practices that maintain diverse forest values in a dry forest ecosystem in 
southern British Columbia. Forest Ecology and Management. S258: 146-157. 

Abstract: We used the TELSA forest landscape model to examine the long-term consequences 
of applying different forest management scenarios on indicators of wildlife habitat and 
biodiversity, understory productivity, crown fuel hazard, timber yield and treatment costs. The 
study area was a dry forest dominated landscape of approximately 100 000 ha near Kamloops, 
BC where fire safe communities, timber harvest and the maintenance of biodiversity are 
important social expectations. Conventional partial-cut harvesting treatments maintained timber 
yields but strongly reduced the area supporting high snag densities, provided low levels of 
understory productivity and diminished the area that was undisturbed for extended periods. In 
contrast, the application of extensive fuel management treatments designed to prevent extreme 
fire behaviour diminished timber flow, but, as with partial cut harvesting, reduced the area with 
high snag densities and extended periods without disturbance. The application and 
maintenance of extensive fuel management treatments was also the most costly treatment. 
Alternatives, such as strategically placed fuel management treatments in critical zones around 
communities or areas with high investments, diminished costs and somewhat mitigated the 
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reduction in snag densities. More complex land use zoning approaches that incorporate specific 
practices (e.g. protected areas) to maintain high quality wildlife habitat, and treatments that 
promote productive understories, appear to hold promise if multiple forest values and objectives 
are to be maintained in the long-term. We conclude that forest landscape modelling can and 
should be used to assess the consequences of current or new management initiatives prior to 
their application to ensure expectations regarding costs and achievement of objectives are 
realistic. 

 

Huggard D. and A. Arsenault (2009). Conifer seed predation in harvested and burned dry 
Douglas-fir forests in southern British Columbia. Canadian Journal of Forest Research 39:1548-
1556. 

 Abstract: Consumption of seeds of Douglas-fir (Pseudotsuga menziesii (Mirb.) Franco) and 
ponderosa pine (Pinus ponderosa Dougl. ex P. & C. Laws.) was measured in dry Douglas-fir 
forest at the Opax Mountain Silvicultural Systems site and a nearby burned area as one 
component of understanding limited natural regeneration in these sites. Seeds were placed in 
plots surrounded by a physical barrier to invertebrates, enclosed in mesh impermeable to small 
mammals, covered by litter, or unprotected in clear-cut, partially harvested, uncut, and burned 
areas and monitored for three several-day sessions in 2years. Daily survival rates of 
unprotected seeds of both species were equally low: 0.63 in uncut forest, 0.45 in partially 
harvested and clear-cut sites, and 0.03 in the burned area. Experimental reductions of coarse 
woody debris reduced seed predation moderately in patch cuts but not in uncut forest. Litter 
cover or selective exclosure of ground-dwelling invertebrates reduced seed losses only slightly, 
whereas small mammal exclosures eliminated most seed loss. Deer mice (Peromyscus 
maniculatus Wagner) are likely the most important seed predators. High rates of seed predation 
in dry Douglas-fir forests likely limit natural regeneration in harvested and burned stands. 

Klenner, W., R. Walton, A. Arsenault, and L. Kremsater (2008) Dry forests in the Southern 
Interior of British Columbia: Historic disturbances and implications for restoration and 
management. Forest Ecology and Management 256:1711-1722. 

Abstract: We critically examine the hypothesis that dry forests in southern British Columbia 
evolved in the context of a low-severity fire-dominated disturbance regime, that fire suppression 
has led to ecological conditions which are radically different from the past, and that ‘‘restoration’’ 
initiatives are required tore-establish former ecological conditions. Four sources of information 
were used to infer historic disturbance regimes and forest condition and to quantify the nature of 
disturbance since the early 1900s:(1) patterns of annual and seasonal weather and lightning 
strikes, (2) topographic variability, (3) records of wildfire, insect attack, and timber harvesting 
practices, and (4) early systematic forest surveys. Our analyses consistently indicate that 
historic natural disturbances were likely diverse and episodic at multiple spatial and temporal 
scales. High seasonal and annual variability in weather and the number of lightning strikes in 
complex topography suggest that a widespread low-severity fire regime is very unlikely, with a 
mixed-severity disturbance regime more consistent with our analyses. Although the nature of 
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disturbance has changed from one largely dominated by fire and insect attack historically to 
harvesting and insect attack since 1950, the area disturbed annually has not diminished. 
Several interacting factors including climate, extensive fires coincident with European 
settlement, harvesting, fire suppression and insect attack have been key drivers in creating the 
conditions observed today. A complex, mixed-severity disturbance regime creates uncertainty 
about what represents ‘‘natural’’ forest conditions, or what the target conditions for restoration 
activities are if the objective is to ‘‘restore natural conditions’’. We conclude that dry forest 
ecosystems in British Columbia typically experienced mixed-severity disturbance regimes that 
included fire, bark beetles and defoliators. Trying to ‘‘restore’’ these forests with applications of 
frequent, low-severity fire is not an ecologically sound objective over large areas. Landscape 
management should focus on maintaining forest heterogeneity that would have existed 
historically under a mixed-severity disturbance regime. 

Stark, K., A. Arsenault, and G.E. Bradfield (2008). Variation in soil seed bank species 
composition of a dry coniferous forest: spatial scale and sampling considerations. Plant Ecology 
197:173-181. 

Abstract: In order to assess the effects of disturbance on soil seed bank spatial structure, 
variation in seed bank species composition was analyzed at two spatial scales in mature 
(undisturbed) and recently disturbed stands of Interior Douglas-fir forest in south-central British 
Columbia. Coarse-scale analysis among stands 10–100 km apart using Multi-Response 
Permutation Procedures showed that individual mature stands were mainly characterized by 
unique seed bank species compositions. Disturbance had an homogenizing effect on seed bank 
species composition at the coarse scale––there was less variability among stands following 
disturbance by both low and high severity fires, and by non-salvage logging. In contrast, finer 
scale analysis among sampling units c. 10 m apart showed that heterogeneity in seed bank 
species composition was greater on severely burned and logged sites, commensurate with 
greater levels of soil disturbance, than on lightly burned and undisturbed sites. Despite the high 
intensity of  seed bank sampling (sixty 25 cm2 soil samples from each of 16 sites), species-area 
curves levelled off only when infrequent species were removed from the dataset. The number of 
seed bank samples required to account for the common species ranged from 84 on severely 
burned sites, to 196 on undisturbed sites; more than the 240 samples collected per disturbance 
class in this study would have been required to account for the remaining infrequent species. 
Overall, this study highlights the importance of sampling intensively within multiple stands to 
capture the variation in species composition inherent to these dry coniferous forest soil seed 
banks. 

Arsenault, A., E. Brockerhoff,  and P. Lara Almuedo (2008). Summary of the 2008 IUFRO 
Conference International meeting focuses on biodiversity in forest ecosystems.  Link 10(3): 
pages 18-19. 

Summary: Increasing recognition that successfully conserving biodiversity requires a better 
understanding of threats and opportunities across the landscape and a focus beyond local sites 
motivated the 2008 IUFRO Conference theme of biodiversity in forest ecosystems and 
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landscapes. Hosted at Kamloops’ Thompson Rivers University in August, nearly 100 
participants from 16 different countries shared their insights and passion for the natural world. 
This world-class event was organized by the International Union of Forest Research 
Organizations (IUFRO), Thomson Rivers University (TRU), the BC Ministry of Forests and 
Range (MFR), the BC Ministry of Environment, and FORREX. Much of the world’s biodiversity 
lives in forests and because forest habitats continue to be deforested and fragmented, they are 
among the most endangered habitats in the world. The forests around Kamloops, along with the 
research that has been undertaken in the area for several decades, provided an ideal setting for 
an international conference that also examined the conflicts between forest conservation and 
management/harvesting, and the interactions with natural disturbance agents such as the 
mountain pine beetle. This conference covered the following topics: Monitoring of forest 
biodiversity at different spatial scales; Biodiversity and forest ecosystem functioning;  
Biodiversity conservation in forested landscapes; Biodiversity and ecosystem goods and 
services; Biodiversity in managed forests, Mountain forests and biodiversity management.  

Herbers, J., and W. Klenner. (2007). Effects of Logging Pattern and Intensity on Squirrel 
Demography. Journal of Wildlife Management: 71(8): 2655-2663. 

Abstract: We examined the effect of harvesting intensity and pattern on red squirrels 
(Tamiasciurus hudsonicus), northern flying squirrels (Glaucomys sabrinus), and yellow-pine 
chipmunks (Tamias amoenus) in mature inland Douglas-fir (Pseudotsuga menziesii glauca) 
forests in south-central British Columbia, Canada. We sampled squirrels 1 year before 
harvesting through 4 years after harvesting and estimated population parameters using open-
population models. Relative to unharvested stands, each of the 3 species showed a strong 
response to tree removal. From 2 years to 4 years after logging, red squirrel density was 40% 
(SE = 7.1) lower in stands with 50% basal-area tree removal. From 1 year and up to 4 years 
after logging, northern flying squirrel density averaged 60% (SE = 5.2) lower in harvested 
treatments regardless of intensity or pattern of logging. In contrast, density of yellow-pine 
chipmunks increased markedly with increased logging intensity. Beginning 3 years after logging, 
yellow-pine chipmunk density was 734% (SE = 269) greater in stands with 50% basal-area tree 
removal. In the short term, harvesting intensity was a more important determinant of squirrel 
density than harvesting pattern. Retaining >10 m2 per ha of live residual stand structure in 
mature inland Douglas-fir forests maintained habitat for forest-dependent species such as red 
squirrels and northern flying squirrels, albeit at lower densities. 

 

Papers in preparation 

Arsenault, A. , C. Björk , and T. Goward. (in prep.) Distribution ecology of epiphytic lichens in 
dry Douglas fir forests at the Opax Mountain research area, near Kamloops, British Columbia. 
Target Journal and date: (Forest Ecology and Management  Summer 2010).  

Abstract: The Opax Mountain Silviculture Systems Project is located in the Interior Douglas-Fir 
biogeoclimatic zone, approximately 30 km north of Kamloops, BC. It is divided into six treatment 
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units replicated twice at 2 different elevations. The units represent varying amounts and patterns 
of tree harvesting, including 20% removal of merchantable volume using individual tree 
selection (ITS), 50% ITS, 50% ITS with uncut reserves, 20% removal using a mixture of patch 
cuts of 0.1, 0.4 and 1.6 hectares, and 50% removal with patch cuts of a similar nature as the 
20% removal. Logging took place in the winter of 1993-1994. Patch cuts were subsequently 
planted with saplings of Douglas fir, lodgepole pine and ponderosa pine. Total epiphytic lichen 
flora includes 308 species. The crust lichens constitute 58% of the species, while 30% are 
macrolichens, and 11% are calicioids. Species diversity did not seem to be closely associated 
with treatment type. However trees in the unlogged perimeter of the patch-cuts had much 
greater richness, 196 species, compared to 57 and 18 for epiphytes growing on advanced 
regeneration and planted trees inside patch-cuts. Mean species richness followed the same 
pattern for macrolichens and crusts increasing with increasing substrate age. Calicioid lichens 
were only found in unlogged perimeters of patch-cuts. This study reveals for the first time that 
Interior Douglas–fir forests have a highly rich and diverse epiphytic lichen flora. These findings 
have implications for retention of key lichen habitats in managed landscapes. The concept that 
ecosystem restoration “improves biodiversity” should be evaluated looking at the forest with 
lichenological lenses. 

Arsenault, A., H. Sandman and others (in prep.).  Vegetation, forest structure and fire history of 
the Arrowstone Valley: Revelations of a wild watershed.  Target Journal and date: (Botany, 
Summer 2010) 

Summary: We investigated spatio-temporal patterns of fire history and vegetation structure in an 
un-managed dry forest landscape dominated by Interior Douglas-fir co-existing with spruce and 
Ponderosa pine at lower elevations ca 800 metres and with Lodgepole pine and sub-alpine fir at 
higher elevations-elevations up to 1500 metres.  Six transects, 2km in length, intersecting 
different parts of the Arrowstone valley (6000 hectares) were used to sample forest structure 
and vegetation in 1996 and fire history in 2006. In addition tree cores were collected to produce 
master-chronologies extending between 1300 to 2006.  117 fire-scar samples were collected for 
denchronological analysis. All recent tree cores and fire-scar samples were visually cross-dated 
using known reliable chronologies as well as new ones we constructed. Fire-events derived 
from fire-scar samples ranged from 1585 to the 1930s. We are in the process of completing the 
analyses and expect to submit this paper for publication during the summer of 2010.   

Arsenault, A. D. Huggard and others (in prep.) Vegetation response across patch-cut edges in 
dry Douglas-fir forests of south-central British Columbia. Target Journal and date: (Plant 
Ecology, Fall 2010). 

Summary:  We studied the response of understory vegetation response to edges created by a 
silviculture systems experiment in a dry Douglas-fir forests. Vegetation was surveyed in the 
openings and adjacent forested leave strips across the north and south edges of four cutblocks 
at the Mud Lake site (two 0.4 ha, two 1.6 ha), and two cutblocks at the Opax site (one 0.4 ha, 
one 1.6 ha).  The other north and south edges at Opax were sampled in separate openings (two 
0.4-ha, two 1.6-ha). Plots were surveyed in 1996, 2000 and 2006, the second, sixth and twelfth 
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years post-harvest, at the peak of the growing season between mid-July and mid-August .  
Percent cover was recorded for each vascular species, for bryophytes and ground lichens that 
could be identified reliably, and for five vegetation strata: trees, shrubs, herbs, bryophytes and 
ground lichens.  Analyses were conducted on the 5 vegetation strata, and for 43 individual 
species that occurred in 10% of rows and had average cover of 0.25% at either site in at least 
one of the three years. Six candidate models examined forest versus cutblock differences and 
interactions with opening size and/or site (Table 2) in an AIC-based analysis (Burnham and 
Anderson 1998 ). Cover values were transformed with log(x+0.1) to improve normality of 
residual error.  The analyses were conducted separately for each year. A higher percentage of 
species in cutblocks than in forested leave strips disappeared from 1996 to 2000 at both sites, 
with intermediate disappearance rates in the forest control blocks. A greater percentage of 
species also appeared in the cutblocks than in the leave strips in this first interval.  
Disappearance and appearance rates were more similar in leave strips and cutblocks from 2000 
to 2006, with the exception of a continuing higher rate of appearances in cutblocks at Opax 
Mountain.  After the higher rate of species disappearance from cutblocks at Opax Mountain in 
1996-2000, a greater percentage of species reappeared from 2000-2006, and similarly a higher 
percentage “redisappeared” from 2000-2006 after the greater percentage of appearances in 
1996-2000.  Species turnover was therefore greater in cutblocks than forest leave-strips, and 
modestly higher at the Opax Mountain site. 

Walton, R., W. Klenner, and D. Huggard (in prep.) Winter Use of the Opax Mountain Silvicultural 
Systems Site by Ungulates and Other Species: Results from 3 and 14 Years Post-Harvest. 
Target Journal and date: (Journal of Wildlife management, 2011) 

Abstract: Winter track transects at the Opax Mountain Silvicultural Systems site were used to 
test forest management recommendations for deer and moose, and to assess the effect of 
alternative harvest systems on winter use by ungulates and other species.  Two time periods 
were examined: 1-3 years post-harvest and 11-14 years post-harvest.  Snow depths were much 
greater in patch cut openings than in uncut forest, and were intermediate in some partial cuts.  
Mule deer continued to avoid patch cut openings 11-14 years post-harvest, and deer were most 
abundant in contiguous uncut forest and uncut leave strips in both survey periods.  Moose 
avoided treatments with the highest basal area removal in the first 3 years after harvest, but 11-
14 years post-harvest they used all treatments equally, even using patch cut openings.  Red 
squirrel tracks were more common in uncut forest and leave strips than in harvested stands in 
both survey periods, but this relationship was not as strong 11-14 years post-harvest, 
suggesting that red squirrels were less discriminating with harvesting treatments over time.  Red 
squirrels still avoided patch cut openings in the later period, despite cone production in planted 
trees in openings.  Snowshoe hares avoided all harvested treatments in the first 3 years post-
harvest, but this avoidance disappeared 11-14 years later, with hares especially using leave 
strips.  Grouse tracks were less common in harvesting treatments that removed over 20% of the 
volume, even 11-14 years post-harvest, and uncut contiguous forest was always preferred. 
Coyotes and weasels used all harvesting treatments equally both immediately and 11-14 years 
post-harvest.   
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Extension activities and technology Transfer 

Our technology transfer activities in the Southern Interior Forest Region has focused on groups 
actively involved in forest planning and management operations of dry Douglas-fir forests. 
These have included presentations and suggestion with respect to strategic planning and 
monitoring framework for  steering committees involved with the ecosystem restoration program 
in the Rocky Mountain Trench, Kamloops, and Cascades Forest districts. We have also 
provided insight from our work on vegetation dynamics in post-wildfire environments to 
specialists, engineers and staff working for Wildfire Management Branch.  This has included 
aerial assessments, visits in the field and email and phone communication. Our work has shown 
that the traditional approach of grass-seeding most fires is often not required and could even 
have negative environmental effects.  

Our extension activities included many field visits, public presentations, and presentations in 
Elementary schools and Universities. We were fortunate to host an international conference on 
forest biodiversity in forest ecosystems and landscapes at Thompson Rivers University initiated 
by IUFRO (See Appendix 1 for an official summary) which included a field-trip at the Opax 
Mountain interpretive trail.  In addition, the Fifth International Colloquium on Arboreal Squirrels 
featured wildlife research at the Opax Mountain study site.  The feedback we have received 
from these extension activities has been overwhelmingly positive (See Appendix 1).  

 

Public Presentations and posters 

Klenner and Arsenault 2007. Dry-belt Forests in the Southern Interior of British Columbia:         
Perspectives on Historic Disturbances and Implications for Restoration and Management. 
Presentation to North American Forest Ecology Workshop held at UBC.  

Arsenault and Klenner 2007. Management options for dry forests: The Opax Mt. and Isobel 
trials. Presentation to North American Forest Ecology Workshop held at UBC. 

Stark, Arsenault, and Bradfield. 2007. Variation in soil seed bank species composition of a dry 
coniferous forest: spatial scale and sampling considerations. Poster presented at the North 
American Forest Ecology Workshop held at UBC.  

Walton, Russ Dry Forest Management and Woodpeckers: The Opax Experience” at the 19th 
annual meeting of the BC Field Ornithologists in Clearwater on June 27, 2009. 

Arsenault, Klenner, and Vyse. 2009. Working session on Regeneration in hot and cold climates: 
Lessons from Silvicultural Studies in the Southern Interior. Winter Sisco in Naramata. 

Arsenault. 2009. Reading Tree-rings: Dendrochronology in Southern British Columbia. A poster 
prepared for “Revelstoke Timber Days. 
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Scudder, G.E. 2008. Carabid beetles in some forested ecosystems in British Columbia, and 
response to harvesting. Presented at the IUFRO conference on Biodiversity in Forest 
Ecosystems and Landscapes held at Thompson Rivers University.  

 

Arsenault 2009. Dry forest research update for Rocky Mountain forest district 

Lectures 

Fire regimes in British Columbia: a lecture prepared for the TRU fire ecology and management 
course and delivered in 2007, 2008, and 2009.  

Field-trips 

Arsenault and Vyse 2007. Ecology and management of dry forests. Field trip to the Opax project 
organized for a group of visiting Swedish foresters.  

Arsenault Hosted NSERC/Industry research chair in wildlife and silviculture Jean Claude Ruel 
from Université Laval for a field-trip at Opax Mt. 

Arsenault and Klenner 2007. Hosted two SFU graduate students for a field trip at Isobel and 
Opax. 

Arsenault and Klenner 2007. Hosted Transboudary field course for University of Washington 

Arsenault 2007,2008, 2010. Lead several field-trips for the TRU forest pathology and TRU 
silviculture classes at the the Opax Mt. silviculture systems 

Arsenault Vegetation response to silvlculture treatments in IDF focusing on the results of the 
Opax project. Presentation during IUFRO field trip. 

Arsenault and others. IUFRO conference local and technical committee organizer, moderator, 
and speaker.  

Arsenault and Klenner. IUFRO conference field tour organizer showcasing the Opax project. 

Arsenault, Klenner, and Hope 2008. Management Options for dry IDF Forests field tour at soil 
LTSP, Isobel and Opax projects. 

Arsenault 2009. Understory plant response to disturbance and logging in Interior Douglas-fir 
forests. Presented at the Saint Mary’s field trip for BCTS, Rocky Mountain District, MOE, 
licensees, and consultants.Saint Mary’s field trip 

 

 

Media 
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Arsenault 2007. Strawberry Hill dry forest ecosystem recovery/tree regeneration field tour for 
CBC TV (Radio Canada). 

Radio Canada television report on Strawberry Hill fire and ecosystem recovery as part of La 
semaine Verte program and Radio Canada Internationale 

Rings of truth published interview on André’s tree-ring research published in the Kamloops Daily 
News 

Tree-ring Circus: An exhibit on tree-rings at the Kamloops Museum prepared with André 
Arsenault’s assistance. 

 

Workshops 

Arsenault and Sutherland. Fire history group leaders for the North American dendrochronology 
field week at Apex Mt. 

Arsenault and Klenner. Dry Douglas-fir forest ecology workshop for grade 7 at the McQueen 
Lake Environmental Centre. 

Arsenault Dry Douglas-fir dynamics and biodiversity: a workshop developed and delivered for 
grade 4 Lloyd George Elementary school classes. 

Wildlife Monitoring 

Snowtracking Surveys 

Snow depths were much greater in patch cut openings than in uncut forest, and were 
intermediate in some partial cuts (Figure 2).  Mule deer continued to avoid patch cut openings 
11-14 years post-harvest, and deer were most abundant in contiguous uncut forest and uncut 
leave strips in both survey periods (fFgure 3 and 4).  Moose avoided treatments with the highest 
basal area removal in the first 3 years after harvest, but 11-14 years post-harvest they used all 
treatments equally, even using patch cut openings.  Red squirrel tracks were more common in 
uncut forest and leave strips than in harvested stands in both survey periods, but this 
relationship was not as strong 11-14 years post-harvest, suggesting that red squirrels were less 
discriminating with harvesting treatments over time.  Red squirrels still avoided patch cut 
openings in the later period, despite cone production in planted trees in openings.  Snowshoe 
hares avoided all harvested treatments in the first 3 years post-harvest, but this avoidance 
disappeared 11-14 years later, with hares especially using leave strips.  Grouse tracks were 
less common in harvesting treatments that removed over 20% of the volume, even 11-14 years 
post-harvest, and uncut contiguous forest was always preferred.  Coyotes and weasels used all 
harvesting treatments equally both immediately and 11-14 years post-harvest.   
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Fig. 2.  Snow depth by cutting type at a) Mud Lake and b) Opax Mountain.  Snow depths 
between dashed lines represent depths at which mule deer are inhibited by snow pack; above 
50 cm movements are severely restricted.  Moose movements are inhibited at depths over 60 
cm and severely restricted at depths over 90 cm (Ungulate Winter Range Technical Advisory 
Team, 2005). 
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Fig. 3.  Abundance of mule deer tracks by block, treatment unit, and cut type a) 1-3 years post-
harvest and b) 11-14 years post-harvest.  Error bars are 1 SE.   The 50% partial cut treatment 
with reserves is not included in the “Cut types” section of the graph. 
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Fig. 5.  Relationship between snow depth and mule deer abundance.  Snow depth and track 
values are based on treatment unit averages for each cut type.   

 

Conclusion and Management Applications 

The final part of the second phase of the Opax Mountain project initiated in 2007 has been a 
resounding success. We have made important progress in publishing results in the peer-
reviewed literature and providing extension and technology transfer to a wide audience. We 
have also completed the monitoring of wildlife populations and have begun writing-up these 
results. We highlight below some interesting management applications that have resulted from 
the second-phase of the project. 

 

General management applications from our 2005 project synthesis (Huggard et al. 2005). 
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1) No single management option works for everything. This is especially true in the highly 
variable Interior Douglas-Fir Zone. Standard inverse-J diameter selection harvesting cannot 
meet all objectives. 

 

2) Wide range of disturbance types, frequency and intensity. Therefore attempts to “mimic” 
idealized historical conditions are dubious. 

 

3) Different responses between openings of <0.1ha and >0.1ha. Both of these size 
thresholds have positive and negative characteristics for sustainable forest management 
depending on which value is examined. Patch cuts >0.1ha are useful and under-utilized 
management tool for IDF forests. 

 

4) Need patch-cuts where partial cutting has dominated. This will provide variation for a 
variable ecosystem and an edge against uncertainty. 

   

Management Applications with respect to specific forest management practices and 
planning 

Reforestation 

The studies at the Opax Mountain experiment illustrate highly variable input of seeds, high-
levels of seed-predation, and a close relationship between substrate and successful seedling 
germination and survival. This may explain partly the patchy nature of advanced regeneration if 
IDF forests. Although this advanced regeneration is valuable and has the ability to release 
following treatment it should not be the only tool used for regenerating IDF forests. Exposing 
mineral soils and using artificial regeneration in openings have proven to be successful 
strategies. Although on mesic sites there is a clear relationship between seedling growth and 
survival and the amount of available light or “gap size”, the nature of this relationship become 
reversed on xeric sites which obviously require a different strategy if trees are desired on these 
sites.  

Western spruce budworm (WSB; Choristoneura occidentalis) defoliation in Douglas-fir stands 
can affect seed production and the survival, growth and tree form of regeneration. Using a 
modified Fette's index to estimate the severity of defoliation, we found a general trend of 
decreasing severity of defoliation with increasing distance from overstory trees. Severe 
defoliation (leader death) was most common in uncut stands and was not observed in plots > 10 
m from overstory trees. Stem survival cannot be assessed until the end of the outbreak but 
initial results suggest lesser mortality and deformed stems with increasing distance from 
overstory trees.  
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Harvesting, stand structure and implications for wildlife habitat and diversity 

Wildlife studies in the initial 5 years after harvest at Opax examined habitat structures (trees, 
snags, coarse woody debris, vegetation and litter layers, and snow cover), ground-dwelling 
arthropods, bark beetles, salamanders, shrews, small rodents, squirrels, song birds, and winter 
large mammals.  Common study topics included effects of the treatments (gradient of timber 
removal, patch cut versus uniform pattern and opening size), edge effects, and relationships 
with habitat variables.  

Percent removal was the dominant effect on species’ responses.  A variety of species increased 
with increasing harvest intensity including: ground-nesting birds (e.g. dark-eyed juncos); small 
mammals that benefited from increased productivity of ground-level herbs and grasses 
(chipmunks, deermice, meadow voles); active invertebrate predators that prefer hotter ground 
temperatures (ants, centipedes, spiders).  Some species were relatively unaffected because 
they have broader habitat tolerances (e.g. yellow-rumped warbler) or are tied to features less 
affected by harvest (e.g., masked shrews in ground litter).  Species that declined with increased 
harvest intensity ranged from detritus-feeding rove beetles with a modest decline; red squirrels 
that declined in proportion to removal of the trees they rely on; to disproportionate responses of 
a few species like flying squirrels (“diluted” habitat?) and deer in winter (energetic problems with 
increased snowpack). 

Harvest pattern had relatively few consistent effects on abundance of habitat elements or 
animal species.  Short edge effects into openings or adjacent forest were observed for some 
ground-dwelling species, related to snowmelt in spring, competition between canopy trees and 
ground vegetation, or microclimatic effects.  The patchy nature of the forest likely reduces edge 
effects and effects of harvest pattern. 

Many factors affecting animals have changed since the initial post-harvest measurements: pine 
grass went through a peak of abundance, followed by herbaceous plants; shrub cover has 
responded in many places; aspen is beginning to produce substantial-sized trees; planted 
conifers are establishing dense cover in openings; a variety of diseases and insects, especially 
mountain pine beetle, has added to the existing complexity of the stands.  These changes and 
their effects on the diversity of animals over time are only partly predictable, supporting ongoing 
longer-term monitoring at the site. 

Vegetation response following harvest and wildfire in dry Douglas-fir forests  

Understory vegetation 

Although overall dry forest vegetation appears resilient to disturbance some species are more 
closely associated with undisturbed forests and older substrates. These species should be 
considered in planning activities to ensure they persist in managed landscapes. Five years after 
treatments vascular plants and bryophytes had different species indicators of the different light 
class/site preparation combinations. Ten year following treatment species richness differed little 
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between cutblocks and forest with only minor edge effects while abundance of vegetation 
reflected a fairly sharp edge-effect. Shrubs were more abundant in cutblocks at lower elevation, 
and the reverse at higher-elevation. Herbs were more abundant in cutblocks. 

Our study of seedbanks and understory plant species initial recovery following logging and 
wildfire showed that while the numbers of seeds and the overall species compositions of seed 
bank communities on disturbed sites did not differ from each other significantly, the frequency of 
seed-origin plants in the establishing vegetation decreased in the order: lightly burned > 
severely burned > logged. Similarities in rooted frequencies of plants establishing naturally in 
burned areas with those in undisturbed areas suggests that post-fire erosion control seeding 
using agronomic species might not be necessary in these forests. This has important 
environmental and economic implications with respect to pos-wildfire management activities in 
British Columbia. 

Epiphytic lichens 

The diversity of epiphytic lichens at the Opax study area was surprisingly high. We found over 
300 species including: 93 macrolichens and 215 microlichens. Although species diversity did not 
seem to be closely associated with treatment type, trees in the unlogged perimeter of the patch-
cuts had much greater richness, 196 species, compared to 57 and 18 for epiphytes growing on 
advanced regeneration and planted trees inside patch-cuts. Mean species richness followed the 
same pattern for macrolichens and crusts increasing with increasing substrate age. However 
calicioid lichens were only found in unlogged perimeters of patch-cuts. This group of organisms 
is usually completely ignored by most forest management practices and planning and could 
potentially be adversely affected by some activities. For example, the ecosystem restoration 
program in the southern interior is mostly focused in reducing tree densities and re-introducing 
fire with the assumption that this will be beneficial for biodiversity. Unfortunately very few 
species are monitored before and after these treatments. Our study on epiphytic lichens and my 
professional observations in areas scheduled for ecosystem restoration treatments conclude 
that these activities that eliminate or seriously reduce the distribution of relatively rare habitats in 
these forests i.e. very old decaying wood will have a serious impact on biodiversity.  

Maintaining soil productivity in dry Douglas-fir forests 

The Interior Douglas-fir zone has historically been characterized as having soils that are 
relatively fine-textured, low in organic matter, yet nutrient-rich (except for nitrogen), and with thin 
forest floors.  The soils are therefore considered to be susceptible to compaction, especially 
when moist or wet, and possibly be susceptible to organic matter displacement or depletion.  
Research results and operational observations are now allowing us to refine these general soil 
sensitivity prescriptions. 

Studies of nitrogen availability in harvested areas indicate increased availability after clearcut 
harvesting and suggest an influence of the forest edge up to 5- 10 m into the cut.  Nitrate 
availability is greater away from the edge, and the effect lasts for up to 10 years after 
disturbance. Recent research studies investigating ectomycorrhizal networks in Douglas-fir have 
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found evidence that linkages for up to 5m between advanced regeneration and new germinants 
or newly planted seedlings may have beneficial effects to the seedlings. Lodgepole pine, and 
possibly Douglas-fir, also appears to be associated with tuberculate ectomycorrhizae that 
contain N-fixing bacteria. 

Although soil physical properties may be altered by disturbance, not all the altered properties 
will be growth-limiting.  Displacement of forest floor material during site preparation appears 
very beneficial to Douglas-fir establishment and early growth, not only for vegetation control, but 
also for soil temperature and root growth improvement. Lodgepole pine aboveground growth 
appears unaffected by any type of soil disturbance, except perhaps the heaviest compaction, 
whereas Douglas-fir may have growth limited by soil compaction. 

Observations of wildfire impacts on soil productivity in the IDF suggest that most wildfires will 
have few negative impacts in the long-term, although severe burns may negatively affect 
mycorrhizae, soil productivity on nutrient-poor soils, and regeneration. 

Natural disturbance regime 

Our work on natural disturbance regime of dry Douglas-fir forests of the southern Interior of 
British Columbia using dendrochronology and critical analysis of existing databases has clearly 
shown that the paradigm of fire-maintained ecosystems at large spatial and temporal scales is 
not supported by credible evidence. We conclude that dry forest ecosystems in British Columbia 
typically experienced mixed-severity disturbance regimes that included fire, bark beetles and 
defoliators. Trying to ‘‘restore’’ these forests with applications of frequent, low-severity fire is not 
an ecologically sound objective over large areas. Landscape management should focus on 
maintaining forest heterogeneity that would have existed historically under a mixed-severity 
disturbance regime and identify clear and measurable future desired conditions. 

Secwepemc Culture and knowledge 

The Opax Mountain project has a strong link with First Nations especially associated with the 
Opax Mt. Interpretive trail. The trail brochure has already been translated in Secwepemc (Opax 
te Squeltus Tsctim te Tsqiqiyélqw) by Mona Jules and Secwepemc Elders and copies are 
available in print and electronically. We have continued to work with Mona Jules and the 
Kamloops Indian Band to translate the English name of species found at the Opax Mountain 
study site into Secwepemc. In addition, Mona Jules has started providing Secwepemc stories 
about these organisms to assist us in developing extension material that would not only present 
the western science perspective on the ecology and management of dry Douglas-fir forests but 
also offer a unique perspective on the Secwepemc culture and how it relates to this special 
ecosystem. We hope to continue working with the Kamloops Indian Band and the Secwepemc 
people to update our information to provide translations to help keep the language and culture 
alive and facilitate better communication. We recently gave a presentation to members of the 
Secwepemc Nation at Chu Cha to share what we had learned about ecosystem response 
following natural and anthropogenic disturbance with a focus on biodiversity including species of 
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ethno-botanical interests. We hope that the sharing of First Nations knowledge and western 
Science knowledge will inspire others to follow this path.  

Future of the Opax Mountain project 

A tremendous amount of new technical information has been acquired on the ecology and 
management of dry Douglas-fir ecosystems. In the short-term (next 2 years) the future activities 
associated with the Opax Mountain project will focus on: 

1. Maintaining the integrity of the project including which include some basic measurements 
such as seedfall, climate, windthrow, and tree-growth as well as the maintenance of the 
metatadata. The decision on specific measurements will need to be reviewed by the Opax 
Mountain scientific advisory team as resources are becoming scarcer. 

2. Producing new extension material to assist forest managers, planners, and First Nations in 
implementing the management applications described above. 

3. Publishing all of the technical information gathered in this project in the peer-reviewed 
literature. 

4.  Complete a comprehensive synthesis of the ecology and management of dry Douglas-fir 
forests in British Columbia with emphasis on the results of the Opax Mountain, Isobel and long-
term soil productivity experiments. 

5. Develop a long-term plan for the Opax research and extension installation as well as for the 
project as a whole.  
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Appendix 1 A summary of the IUFRO conference on biodiversity in forest ecosystems and 
landscapes prepared by Eckehard Brockerhoff, Jean-Michel Carnus, Hervé Jactel. 

“Biodiversity in forest ecosystems and landscapes”  

Eckehard Brockerhoff, Jean-Michel Carnus, Hervé Jactel (deputy / coordinator IUFRO 8.02.00 
Forest Biodiversity and 8.02.02, respectively) 

 

This international conference was sponsored by IUFRO Research Group 8.02 ‘Forest 
Biodiversity” and took place from 5-8 August 2008 at Thompson Rivers University in Kamloops, 
in the interior of British Columbia, Canada.  

 

This stimulating and most memorable meeting was hosted by Thompson Rivers University, 
British Columbia Ministry of Forests and Range, British Columbia Ministry of Environment, and 
Forrex, under the leadership of Alan Vyse, André Arsenault, Tom Dickinson, Walt Klenner and 
many other local organising committee members.  

 

Nearly 100 participants from 16 countries gathered for this meeting to discuss a wide range of 
forest biodiversity and conservation issues, monitoring of forest biodiversity at different spatial 
scales, biodiversity and forest ecosystem functioning, forest management impacts on 
biodiversity, ecosystem goods and services, and numerous other forest biodiversity 
conservation issues. Climate change impacts were also discussed, and the venue provided an 
ideal backdrop for this with the recent outbreak of the mountain pine beetle which is thought to 
be partly caused by a series of unusually mild winters. Several long-term forest research sites in 
the surroundings featured prominently in the conference programme and in the field trips to 
various landscapes.  

 

The conference was opened by Simpcw First Nations elder Harold Eustache, followed by an 
opening address by Chris Elliot of the World Wildlife Fund, entitled “Muddling through in forest 
landscapes, reducing deforestation and degradation of the world’s forests.”  Five keynote 
addresses covered a wide range of topics including Marc-André Villard’s thoroughly researched 
insights into using birds as indicator species for setting conservation targets based on the 
effects of harvesting intensity, Stan Boutin’s provocative challenge “Biodiversity monitoring: Is 
anybody doing the job?”, Tom Sullivan’s “Incremental silviculture and biodiversity,” Geoff 
Scudder’s “Taking nature’s pulse” and Dick Canning’s fascinating conservation stories about his 
favourite bird species. 
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A total of 31 other talks and over 20 posters also contributed to a well rounded programme that 
emphasised the importance of conservation measures as deforestation and fragmentation of 
forest habitats continues to endanger forest habitats and biodiversity world-wide. The 
conference made it clear that landscape scale research approaches are essential to obtain a 
better understanding of conservations threats and opportunities across the landscape, while 
recognising the relevance of site-specific issues, to provide sound policy advice. Several talks 
and posters highlighted that the functioning of forest ecosystems and the provision of 
ecosystem services are intimately linked with biodiversity. The interdisciplinary nature of the 
conference provided an excellent opportunity to broaden one’s horizons.  

 

The forests around Kamloops were visited during two field trips which were among the many 
highlights of this conference. Western Canada is home to some of the richest temperate forests 
world-wide. The field sites we visited illustrated the striking effects of the strong local rainfall 
gradients across this mountain range, and the interactions with forest management and natural 
disturbance events such as the outbreak of the mountain pine beetle with its unbelievable scale. 
Several long-term research sites are in the vicinity of Kamloops, including the famous Sicamous 
Creek Silvicultural Systems Project.  

 

For further information visit the Conference homepage with abstracts and presentations at 
http://www.tru.ca/iufro.html  Proceedings papers will be published in a special issue of Forest 
Ecology and Management. 

 

 

 

http://www.tru.ca/iufro.html

