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Project purpose and management implications 
The Opax Mountain silvicultural systems study is a long-term, multi-
disciplinary, multi-agency research study of the ecological impact of alternative 
harvesting practices on a dry Douglas-fir forest in the Interior. 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 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 
eight other countries. The location of Opax Mountain within the traditional 
territory of the Shuswap First Nation, and its close proximity to TRU, 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, UCC, UBC, UVIC, SFU, TRU or 
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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 is needed to 
complete extension material on data being collected in 2006-2007 and for the re-
measurements of wildlife response to treatments and changes in forest structure 
12-15 year after harvest.  
 
The work proposed for the final stage of “Phase 2” of the Opax Mt. project 
focuses on 3 general areas:  
1. Completion of research reports and publications from data being collected in 
2006-2007. 
2. Re-measurements of wildlife response to treatments using permanent grids 
and assessing relationship between biodiversity and stand structure created in a 
variable retention system.  
3. Update of the Opax Mountain interpretive trail. 
 
 



Project start date, length of project, and any former project numbers or funding 
sources that apply: The project was initiated in 1992 and received support from 
the British Columbia Forest Service, FRBC, FII, FSP, and NSERC.  
 
Methodology overview 
A) Complete research reports and publications from data being collected in 2006-
2007. This work is currently being completed. 
 
B) Conduct re-measurements of wildlife response is planned for 13-16 years post-
treatment.  
Following the harvesting (1994) and subsequent site preparation treatments 
(1996) at the Opax Mt. site, several key taxonomic groups of invertebrates and 
vertebrates were monitored to assess their response to the harvesting and site 
preparation treatments. The initial response (abundance and habitat association) 
of six taxonomic groups (forest-floor arthropods, amphibians, shrews, small 
mammals, sciurids, and cavity-nesting birds was documented at permanent 
sample plots from 1993 (one year of pre-treatment) to 1997. These data will 
undergo complete analysis and be used in the synthesis of all project data. 
As succession proceeds, the changing vegetation structure across the treatments 
will affect habitat conditions, and should be reflected in the abundance, 
distribution and habitat use by wildlife. The first re-measurement was planned 
for 10-15 years post-treatment, when planted seedlings (lodgepole pine, 
ponderosa pine and Douglas-fir) reach “free-to-grow” status. This phase marks 
the end of the early seral period in the clear-cut treatments during which trees 
comprise a very minor component of the stand, and the beginning of 15-20 year 
transition period during which trees form an increasingly dominant role in 
vegetation at the site. Four priority re-measurement projects will each be 
conducted over a two-year period to derive abundance, distribution and habitat 
use estimates for each indicator group under different environmental conditions. 
We will use the same methodology as in the initial measurements (1993-97) to 
facilitate direct comparisons. We will examine abundance, species composition 
and habitat use, in relation to the canopy gaps, edges and habitat structures 
resulting from partial and patch-cut harvesting and will focus on the following: 
1. Shrews and mobile forest-floor invertebrates, using extensive pitfall-trapping 
arrays. Please note that metadata will be compiled for shrews and amphibians. 
However because sorting for invertebrates is very time-consuming, our efforts at 
this stage will consist in making samples are well-stored and labelled. 
2. Small mammals (rodents), using mark-recapture trapping grids. This project 
will also measure the effect of downed wood manipulations in clear-cuts and 
control forests, 10 years after treatments. 
3. Sciurids (chipmunk, red squirrel and flying squirrel), using mark-recapture 
trapping grids. 
4. Snowtracking surveys for mule deer and other large mammals. 



A detail assessments of methods is available on the web 
http://www.mountainforests.net/opax/publicat.asp  
 
C. Update the Opax Mt. interpretive trail to include new insights in collaboration 
with the Kamloops Indian Band. 
 
Project scope and regional applicability 
Scope and Location of the Installation: The study site is located approximately 
30km north of downtown Kamloops in the Southern Interior Region. The Mud 
Lake replicate is at 15.5km on the Lac du Bois road is representative of the IDFxh 
subzone, and the Opax Mt. replicate is at 23km along the Opax Mt. road is 
representative of the IDFdk subzone. The project is breaking new ground in 
many areas and is thus pertinent to forest ecology and management issues in 
western North America with of course an emphasis on dry forest ecosystems. 
 
Any interim conclusions, inference or information that might be immediately 
useful to forest practitioners and other researchers  
 
Extension products and extension activities from 2008-2009 are listed in tables 1 and 2 
respectively. 
 
Table 1. Extension Products pertinent to the Opax Mountain project for 2008-2009 

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

Stark, K.E., 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 

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 

Huggard D. and A. Arsenault 2009. Conifer seed predation in harvested and burned dry 
Douglas-fir forests in southern British Columbia. Can. J. For. Res. (In review). 

Walton, R., W. Klenner, and D. Huggard. 2009. Winter use of the Opax Mountain 
silvicultural systems site by ungulates and other species: Results from 3 and 14 Years post-
harvest. (Draft in review) 

Table 2. Extension activities pertinent to the Opax Mountain project 2008-2009. 

Title/Subject   
Audience 



Arbour day presentations to Lloyd George, Marion Shilling, & 
Arthur Hatton. 

first grade students 

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

Kamloops Forest District 
and BCTS 

Participated on first Cascades Ecosystem Restoration steering 
committee meeting. 

ER monitoring group 

Fire history group leader for the North American 
dendrochronology field week at Apex Mt. 

Students from Canada and 
USA 

Site visit with BCTS to examine regeneration issues and 
silviculture systems options in IDF near Sabbiston.  

BCTS staff 

Talk on vegetation response to silviculture treatments in IDF IUFRO biodiversity 
conference field tour 

IUFRO conference local and technical committee organizer, 
moderator, and speaker 

The world 

IUFRO conference field tour organizer  The world 

Field trip with Traditional Lands and Water Manager to look 
at stocking standards and treatments in beetle affected area. 

Splatsin 

Talk on cwd management for BCTS public advisory group in 
Okanagan 

BCTS and public 

Field-trip for TRU Silviculture and TRU forest pathology 
courses at Opax 

2 TRU NRS classes 

 Field trip with BCTS in Sabbiston to assess root disease and 
forest dynamics 

 BCTS  

Presentation on silviculture systems in IDF forests at the 
Provincial woodlot AGM 

Woodlot association 

Field tour on ecology and management of IDF forests for the 
field tour of the Provincial woodlot AGM  

Woodlot Association 

Fire regime lecture for the TRU fire ecology and management 
class 

Class 

Participated as Science rep. on Cascades District ecosystem 
restoration committee 

Committee 

André’s 4 seasons: an update on progress in 2008 Forest Science section 

Participated as Science rep. on Kamloops District ecosystem 
restoration committee 

Kamloops ER steering 
committee 

Coarse woody debris update, A decade later…Or  
Adventures and tribulations of a biologist and deadwood 

Presentation to SIR FRPA 
Implementation Team 

 

 
 
And Contact information to assist someone in finding additional information on 
the project. 
Reprints are available upon requests from the project leader see contact on first 
page 
 


