
FII Forest Research Program 2003/04 Annual Progress Report 

The purpose of this Annual Progress Report is to communicate progress and achievements of your research project over the funding period and 
identify impacts or outcomes of the project.  Information from this progress report is required to assess the final progress of the project in relation 
to the Recipient Agreement and to provide information required for FII Ltd. to report on annual achievements and funding investments for the 
Forest Research Program.  Complete the required information in the unshaded text boxes for Parts A to C, (text boxes will expand). 

 

Part A:  General Project Information 
The information provided under Part A will be available for immediate posting on the Internet in a project repository on the Natural 
Resources Information Network (NRIN) website. 
 
Project No: R04-016 
Organisation: Ministry of Forests, Southern Interior Forest Region 
Project Contact: Dr. Lorraine Maclauchlan 
Address: 515 Columbia Street, Kamloops, B.C. V2C 2T7 
Phone No. 250-828-4179 
Email: Lorraine.maclauchlan@gems3.gov.bc.ca
Project Title: Attack dynamics and management implications of western balsam bark beetle in manipulated and natural subalpine fir 
ecosystems. 
 
 
Final Project Abstract: 
 
Dryocoetes confusus (WBBB) is the most destructive insect pest of subalpine fir.  Outbreak dynamics of D. confusus are closely linked to host 
susceptibility with beetles preferring old, large, living subalpine fir or trees that have recently blown down.  Harvesting creates stand edges that 
are very susceptible to increased blowdown and potentially to increased WBBB activity.  The amount of available and suitable host material on 
the forest floor is an attractive yet scarce resource.  Results from this study show that the majority of trees falling in a natural sub-alpine fir 
stand are already dead, typically killed by the WBBB.  Comparison of attack dynamics and brood production from downed, standing (no bait) 
and baited trees showed little difference among the three potential host resources.  Baited trees had slightly higher attack densities, whereas 
naturally attacked trees had more advanced brood development and the beetles utilized a greater percentage of the total tree bole.  Baiting 
concentrates attack into a discrete area but does not seem to artificially “trigger” an outbreak or population expansion in the stand in subsequent 
years.  WBBB populations are controlled by the availability of highly susceptible hosts and climatic conditions.  Baiting is an efficient method 
of concentrating populations in an area for subsequent harvest. It will be a useful tool to incorporate in the management of sub-alpine fir 
forests. 
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Part B:  Project Impacts, Outcomes, Progress, and Extension 
Information provided in Part B is used to evaluate and assess the completion of the project in relation to the terms and workplan outlined in the 
Recipient Agreement and assess the impacts and outcomes of the project. 
 
B1:  Workplan and Annual Progress Summary: 

Using the table below, describe the extent to which the activities and objectives identified in the workplan (Schedule A Recipient Agreement) 
were achieved.  Indicate any changes from the original plan in bold, and indicate date of approval and brief rationale for the change.  Please list 
extension activities and deliverables in table B5 below(“Outputs, Deliverables, and Extension”) 
 
Project Component or 

Objective  Activities (Tasks)  Extent to Which Activities have been Completed and Objective has been 
Achieved  

Study 1. Parameters that 
influence D. confusus 
populations and tree 
mortality over time. 
 
Biological assessment of 
WBBB production in 
attacked subalpine fir. 

Twenty-one (21) trees 
were assessed at the 2000 
aerial trapping site.  Three 
20 cm x 20 cm bark 
samples (at 2m, 6m 10m) 
were assessed on each tree. 
 
An additional 14 attacked 
trees were felled and 
assessed at a nearby site. 
 

The planned activities were completed for Study 1.  Data from previous years (2000-
2002) will be combined with the 2003 data and a summary report prepared for 
inclusion in the Technical Report. 

Study 2. The role of 
downed hosts in WBBB 
population dynamics. 

The “felled-baited-natural” 
trial established in 2001 at 
Buck Mtn. was assessed in 
2003. 

This trial consisted of 2 control sites (natural), 3 felled tree sites and 3 baited tree 
sites.  Each site had 9 treatment plots and 9 inter-treatment plots (total 18 plots), for a 
total of 144 plots, to be assessed in 2003. 
 
All plots were assessed and the data summarized for inclusion in the Technical 
Report.  Preliminary results from this trial support other work by the lead researcher 
that shows little effect on the long-term population dynamics of D. confusus by 
baiting or downed trees.  
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Study 3. Permanent 
sample plots. 
 
This study investigates 
the ecology of D. 
confusus, describing the 
temporal and spatial 
outbreak dynamics and 
the relationship to stand 
succession. 

Ten 1 ha plots were 
established between 1998-
2002 in the ESSFwc, 
ESSFmw, and ESSFxc.   
 
Spatial and statistical 
analysis of the data sets. 

Due to access difficulties in the summer and snow in winter, only 8 plots were 
completely assessed in 2003.  One plot was assessed except for 50 trees; one plot 
(near Clearwater, Martin Creek)will be assessed in the spring. 
 
Dr. Art Stock, is working with the spatial data from the permanent sample plots.  He 
is conducting spatial and time series analysis.  I am incorporating the results from his 
analysis and other mensurational data into a manuscript (in progress) that describes 
the attack dynamics of Dryocoetes confusus.  The manuscript will be submitted to 
FII after it has been reviewed and accepted by a refereed journal.  Please do not 
publish the Technical Report for 12 months. 
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B2:  Research Question:   

Restate the research question as per your original proposal and comment on the extent to which your research question has been answered 
during the current funding period. 
What factors trigger local outbreaks of Dryocoetes confusus?  Is the presence of both downed and susceptible standing trees necessary in 
combination for an outbreak situation to occur? 
 
 
As with all the tree-killing bark beetles native to B.C., D. confusus population fluctations are influenced largely by local climate, availability of 
suitable hosts and susceptible hosts.  This project described the role that downed trees, attacked trees (baited trees) or unattacked hosts played 
in the potential build-up of WBBB populations in a stands.  Since downed trees are a scarce resource for the beetles, there must be live, 
standing susceptible hosts within the stands, coupled with suitable climatic conditions, for the beetle population to thrive. 
 
 
B3:  Impacts and Outcomes: 

Describe the impacts and outcomes of the research and how the research has benefited or improved sustainable forest management.  Where 
possible, provide quantifiable outcomes associated with this research (i.e., volume gain in terms of m3; cost savings due to improved access, 
etc.). 
 
The outcomes of this research project have greatly improved our understanding of the biology, population dynamics and impact of the western 
balsam bark beetle.  The resultant impacts of this information are the applications in future forest management and Timber Supply Reviews 
(TSR).  Estimates of volume losses by biogeoclimatic zone, and volume losses over time will give far more accurate data to calculate 
unsalvaged losses for TSR analysis.  The influence of our various management strategies and tactics, such as harvesting and baiting, has been 
evaluated and new direction will be given to forest managers. 
 
The role of downed tree to the population dynamics of I          
 
 
 
B4:  Users and Application of Results: 

List the user group and describe the realised or expected benefit of your research (eg, researchers, technical experts, planners, foresters, 
practitioners, regulators, decision makers, public). If results or information derived from the research have been used, provide the name of the 
individual and organisation and describe how the information has been applied. 
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User/User Group Realised/Expected Benefit 
Licensees 
 

Licensees are anxious to have some direction in regards to how to manage the losses they are currently experiencing 
in sub-alpine fir ecosystems.  Numerous forest managers/licensees have been in contact with me for advice and 
copies of my reports. 
 
Impact data generated from this project can be used in future TSR analysis. 

MoF (Forest Practices 
Branch) 
 

This research will be incorporated into the Provincial Bark Beetle Strategy.  There are currently no accepted 
strategies or tactics provincially for managing the western balsam bark beetle. 

Other researchers 
 

Other researchers (e.g. Walt Klenner) have been accessing the permanent plot data for modelling/stand succession 
projects. 
 

 
 

 

 
 
B5:  Outputs, Deliverables, and Extension 

List the deliverables or extension products developed from the research during the 2003/04 funding period.  Please identify a) the type of 
deliverable (TYPE), b) the deliverable citation, and c) whether it is (Y) or is not (N) included as part of this Annual Progress Report submission 
(INCL). 
 
TYPE CITATION INCL (Y/N) 
JOU Maclauchlan, L.E., Harder, L., Borden, J.H. and J. E. Brooks. 2003. Impact of the western balsam bark beetle, 

Dryocoetes confusus Swaine (Coleoptera: Scolytidae), at the Sicamous Creek research site, and the potential for 
semiochemical based management in alternative silviculture systems. J. Entomol. Soc. Brit. Columbia 100: 27-41. 
 

Y 

JOU Two manuscripts are in preparation: the first manuscript deals with the spatial distribution and attack dynamics of D. 
confusus and incorporates some of the time series analysis.  The second manuscript discusses the impacts and host 
selection preferences of D. confusus. 

N 

FGM An information brochure on the biology, recognition, impact and management of WBBB is in progress.  This 
brochure targets forest licensees (managers and practitioners), MoF stewardship foresters, university/technical 
students and other researchers. 

N 
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WEB The web site is nearing completion.  This web site will contain a summary of the western balsam bark beetle project; 
short descriptions of the various components of the longer-term study; a .pdf of the information brochure and images 
of D. confusus and its damage.  The web site will be linked directly to the MoF Forest Health/Research site.  
Completion date: April 30, 2004. 
www.for.gov.bc.ca/rsi/ForestHealth/Research%20P3.Html  

N 

   
   
   
 
Deliverable Type Legend 
TYPE OUTPUT DESCRIPTION TYPE OUTPUT DESCRIPTION 
TEC Technical Report FGM Field Guide or Manual 
JOU Peer Reviewed Journal Article ORA Oral Presentation 
EXT Extension Note or Newsletter Article POS Poster Presentation 
NEW Newsletter WEB Website 
BOK Book or Book Chapter OTH Other 
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Part C:  Additional Project Information 
Information provided in Part C will be used to report out on the overall investments of the Research Program during the 2003/04 funding period. 
 
C1:  Multi-year Projects: If the project is part of a multi-year research initiative, indicate in the statement below where the current funding period 
(2003/04) lies within the longer term research program: 

The 2003/04 fiscal period represents year __needs to be filled in __ of a ____ year research program/project. 
 
 
C2:  Research Focus:  Select (by placing an X in the preceding box) the primary category that would best categorize the focus of research 

 Silvicultural Systems - (harvesting systems – 
shelterwood, clear-cut, etc.) 

  Natural Disturbance Dynamics (fire, 
wind, etc.) 

  Site Rehabilitation and 
Restoration 

 Growth and Yield (modeling, site index work)   Ecosystem Dynamics (classification, 
inventory, PEM, ecosystem research) 

  Forest Genetics 

 Biodiversity/Habitat Management (SAR, 
habitat requirements, habitat supply modeling) 

  Wood Quality (assessment, wood 
properties and potential applications) 

  Other – Please specify 

X Forest health (pests and pathogens)   Soil Conservation, Health, and 
Productivity 

   

 Riparian and Aquatic Management (buffers, 
CWD) 

  Integrated Resource Management (land 
use planning) 

   

 
 
C3:  Biogeoclimatic Ecosystem Classification:  Identify (by placing an X in the preceding box) the BEC zone(s) to which the research applies. 
 
 Alpine Tundra X Engelmann Spruce-Subalpine Fir  Ponderosa Pine 
 Boreal White and Black Spruce  Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass  Interior Douglas-Fir  Sub-Boreal Spruce 
 Coastal Douglas-Fir  Montane Spruce  Not applicable 
 Coastal Western Hemlock  Mountain Hemlock   
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C4:  FII’s Objectives and Strategies:  With respect to FII’s objectives and strategies listed below, identify (by placing an X in the preceding box) 
which of the following strategies best represents the overall objective and approach of your research project. 
 
Objectives and Strategies 
Objective:  To support more effective policies, regulations, and guidelines  

 Support policy, regulatory and guideline development, evaluation and adjustment 
 Enhance quality of decision making through improved knowledge base 
 Empowered decision makers to employ practical adaptive management approaches 
X Support greater certainty in planning and decision making for all forest resources values  

Objective:  To enhance the value of timber and forest land assets  
 More effective and efficient use of forest resources 
 Reducing costs of timber production 
X Reducing forest health risks through improved management practices  
 Enhancing timber quality and resulting products 
 Increasing available volume and value through productivity enhancements, increased utilisation and better realisation of inherent site potential 
 Increasing available timber volume through management of access constraints 

Objective: To improve stewardship and market acceptability of BC forest practices and forest products 
 Promoting new or adapted forest practices which give  BC an edge in the world forest product marketplace 
X Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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