
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: R04-030 
Organisation: Ministry of Forests 
Project Contact: Dr. Lorraine Maclauchlan 
Address: 515 Columbia Street 
Phone No. 250-828-4179 
Email: Lorraine.maclauchlan@gems3.gov.bc.ca 
Project Title: Spatial and temporal patterns of western spruce budworm outbreaks in southern British Columbia 
 
 
Final Project Abstract: 
Defoliation by the western spruce budworm, Choristoneura occidentalis, causes a range of damage to its Douglas-fir host, from tree mortality 
to reduction in growth rates, depending upon duration, severity and frequency of defoliation.  The structure, composition and density of stands 
influence both the dynamics of the insect as well as the resultant stand damage.  Stands within the Interior Douglas-fir biogeoclimatic zone 
(IDF) are most susceptible and suffer the greatest losses due to chronic budworm activity.  Within the IDF the two understory layers of multi-
story and selectively harvested stands are most severely affected by the budworm, often with associated tree mortality.  The budworm occurs in 
other biogeoclimatic zones such as the ICH but outbreaks here usually cause little damage and are of shorter duration. 
 
Information on the outbreak dynamics of western spruce budworm is critical in the long-term management of interior Douglas-fir forests.  
There have been eight major outbreaks since aerial mapping and detection began 100 years ago, with each outbreak lasting between 5-8 years.  
Each outbreak did not have the same range, and the periodicity between outbreaks varied.  Within the IDF, outbreaks in the IDF xh (very dry, 
hot) were the most sustained followed closely by stands in the IDF dk (dry, cool).  Over 2,000 Douglas-fir and non-host cores were 
collected and analysed and the results show periods of defoliation throughout the ring chronologies.  Some periods are sustained in 
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duration, between 6 to 9 years, and synchronous across most geographic areas.  Other outbreaks are very eruptive in nature, 
building rapidly and lasting only a few years; yet they are severe in intensity.  The number of years between outbreak periods 
ranged from 10 to 48 years. 
 
In the North Thompson region, the outbreaks are very distinct and are of longer duration with fairly long time intervals between 
outbreaks.  In contrast, the region around Princeton has less distinct outbreak periods, which are of shorter duration.  Outbreaks in 
the Okanagan are somewhat intermediate and have outbreak periods that vary both spatially and temporally.  Overall, the frequency 
of defoliation events seems to be increasing in all sites with the period between defoliation periods decreasing in the past 50 years. 
 
Keywords: 
Western spruce budworm, interior Douglas-fir, defoliation, outbreaks, historic outbreak patterns, tree ring chronologies 
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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  

Objective 1. Consolidate 
MOF and CFS tree ring 
data into one master data 
set. 

Retrieval and 
consolidation of tree ring 
data from numerous 
sources (researchers at the 
Federal and Provincial 
level). 

This objective will not be accomplished.  There was no funding attached to this 
particular objective as it was viewed as an “in-kind” contribution.  Over the 
timeframe when this consolidation of data was to occur, the collaborating scientist at 
CFS, Dr. Rene Alfaro, was unable to participate to the degree originally anticipated 
in this project.  He is still interested in continuing our collaboration and foresees this 
objective being met over the course of the next one or two years. 
 

Objective 2. Determine 
gaps in tree ring coverage 
and collect additional 
cores from old CFS plots 
and newly identified 
sites. 
 

Sites for additional core 
collection were identified. 
 
Cores were collected. 
 
CFS plots were not used as 
a source for additional 
cores. 

The gaps in tree ring coverage were determined by plotting previous collection sites 
on historic defoliation maps (from overlay analysis).  A total of 26 sites were 
identified and cores were collected from 23 that were deemed suitable upon 
inspection (based upon suitability of trees).  The coverage of the study area is now 
complete. 

Objective 3. Determine 
outbreak history 
(periodicity and duration 
of outbreaks) and impacts 
of budworm in southern 
B.C. 

Measure and analyse cores. 
 
Create tree ring 
chronologies. 
 
Compare tree ring 

Results from the GIS overlay analysis were compared to the tree ring chronologies.  
The Douglas-fir chronologies were compared to the non-host tree chronologies to 
verify outbreaks.  The comparison of the two methods of determining historic 
outbreak patterns identified eight outbreak periods over a number of sites.  Outbreak 
duration was between 5 to 8 years and the number of years between outbreak periods 
ranged from 10 to 48 years. 
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 chronologies to overlay 
analysis. 
 
Summarize data from 
impact plots. 

 
Data from the impact plots was summarized and a draft manuscript has been 
prepared for submission to the Western Journal of Applied Forest Resarch. 
 
Manuscripts will not be submitted to FII until they have been submitted/accepted by 
journals.  Therefor, please DO NOT publish the Technical Report on the web for 12 
months. 
 

Objective 4. Establish 
CFS website containing 
all WSB tree ring data 
from B.C. 
 
 

Create web site. 
 
Create data sets and 
summaries for placement 
on the web. 

The tree ring data from this study will be located on the MOF website rather than the 
CFS website.  It will link with the new Southern Interior Region Forest Health 
website that has just been established. 
www.for.gov.bc.ca/rsi/ForestHealth/Index.html  
 
The web site will be accessible by late April 2004. 
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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 are the historic spatial and temporal outbreak patterns (frequency, duration, intensity, location and impact) of western spruce budworm in 
southern B.C.?  When is direct control biologically and economically rational? 
 
Our research has answered the majority of the questions surrounding historic western spruce budworm outbreaks: 
1. Outbreak frequency (number of outbreaks over the past 100 years).  There have been 8 major outbreak periods with localized smaller 

events. 
2. Outbreak duration (number of years that defoliation is recorded during an outbreak period).  The duration of recorded outbreaks, as 

determined by the overlay analysis and tree ring chronologies, averaged 5-8 years. 
3. Outbreak periodicity (number of years between outbreaks and regularity).  There were 10 to 48 years between periods of reduced growth or 

outbreaks.  Outbreak periodicity was fairly synchronized. 
4. Location of outbreaks (geographic location).  The overlay analysis identified the majority of outbreaks, but tree ring chronologies identified 

periods of reduced growth (defoliation events) in susceptible types where there were no historic records of outbreaks (e.g. Princeton area).   
5. Intensity and impact of outbreaks (effect on trees and strand).  The intensity can only be inferred through the interpretation of tree rings and 

impact plot data.  The combination of outbreak duration and frequency in a given area will give relative impact (growth loss, mortality).  
The impact plots identified biogeoclimatic zones and subzones that were most susceptible to budworm damage (IDF xh and IDF dk) and 
which stand structures (size, density, layers) were more or less resilient to periods of defoliation. 

 
The second question dealt with the question of when and where to apply biological control. 
1. A decision matrix has been developed to help with determining when and where to apply direct, biological control (e.g. B.t.k.). 
2. Criteria to consider in this decision-making process include: biogeoclimatic zone of stands (IDF xh and IDF dk rank high, while ICH ranks 

low); stage in outbreak cycle (have incurred 6 years of moderate defoliation (likely to subside in a short time); predicted population 
(intensity of defoliation in coming season); likelihood of an outbreak occurring during stand rotation and at what age (look at historic 
records for area from tree ring chronologies). 
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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.). 
 
This project has provided a comprehensive database that identifies outbreak history of the western spruce budworm in southern B.C. and 
growth patterns of Interior Douglas fir.  These data will be the foundation upon which other more site-specific investigations can be founded.  
The periodicity and average duration of budworm outbreaks is defined by BEC zone and specific geographic area within the Kamloops Region.  
This information will be extremely valuable for forest managers, and growth and yield modellers.  Planners will be able to estimate whether a 
stand will experience one or more budworm outbreaks over its rotation.  The impact and stand structure information will enable silviculturalists 
to make informed decisions on harvest and regeneration method.  A decision criteria matrix for applying direct control measures (i.e. B.t.k.) 
will provide a more economically based approach to managing defoliators.  The decision matrix will help managers understand when direct 
control is needed and when the stand can sustain additional defoliation.  This information has already been incorporated into the Provincial 
Defoliator Strategy, which is an appendix to the Provincial Forest Health Strategy. 
 
 
 
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. 
 
User/User Group Realised/Expected Benefit 
Provincial Forest 
Health specialists 

Incorporated results of this research into the Provincial Defoliator Strategy, an Appendix in the Provincial Forest 
Health Strategy. 

Other researchers (Drs. 
Barry Cooke, Vince 
Nealis, Rene Alfaro, 
Natural Resources 
Canada) 

Dr. Barry Cooke, Northern Alberta Research Station, NRC, is interested in collaborating on a project to incorporate 
these data into a landscape level model on western spruce budworm population dynamics. 
 
Drs. Vince Nealis and Rene Alfaro will use the results of this project to enhance their current and future research. 

Licensees (e.g. Tolko) Decision making tool for managing areas that are currently being defoliated. 
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Leo Rankin, Forest 
Entomologist, 
Williams Lake 
 

Leo will be collaborating with me in a project to extend the scope of this project into the Cariboo, covering the 
northern range of the western spruce budworm.  This will enable our respective strategies for managing western 
spruce budworm to be based on the same criteria and historical information. 

 
 
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) 
ORA Entomological Society of Canada and Entomological Society of British Columbia joint meeting, 

November 1-5, 2003, Kelowna, B.C.  Spatial and temporal patterns of western spruce budworm, 
Choristoneura occidentalis, outbreaks in Southern British Columbia. 

(Maclauchlan_C3_WSB_notes.ppt) 
 

Y 

ORA BC/Alberta Interprovincial Forest Health Workshop, April 20-21, 2004, in Valemount, B.C.  Outbreak history of 
western budworm damage in the central interior of British Columbia - analysis by dendrochronology.  The agenda for 
the workshop can be found at the following web site. 
http://cricket3.cricketworks.com/cricket/abbc/workshops/2004agenda.htm  
 

N 
(in 

preparation) 

OTH The first draft of the Provincial Defoliator Strategy, and appendix of the Provincial Forest Health Strategy, has been 
completed with much of the information from this study having been incorporated into the document.  The document 
is still in draft form so is not yet available for distribution. 
 

N 

JOU Two manuscripts are in progress.  The first manuscript describes the overlay analysis and periodicity of budworm 
outbreaks in southern B.C.; and the second describes the results derived from impact plots established throughout the 
region in stands experiencing different duration outbreak periods.  This paper discusses the impact of budworm 
defoliation in relation to outbreak periodicity and duration. 
 

N 
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The third manuscript, which will address the tree ring chronologies, is in a very preliminary (draft) stage.. 
WEB A web site is currently being finalized and will be linked directly to the MOF Forest Health/Research site.  The site 

will contain a summary of the project, information on the biology and management of the western spruce budworm, 
and information on how to obtain the tree ring data for use in other studies.  The target audience is forest managers 
and practitioners and other researchers. 
www.for.gov.bc.ca/rsi/ForestHealth/Research.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 3 of a 3 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  Engelmann Spruce-Subalpine Fir  Ponderosa Pine 
 Boreal White and Black Spruce  Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass X 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 
X Enhance quality of decision making through improved knowledge base 
 Empowered decision makers to employ practical adaptive management approaches 
 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 
 Improving sustainable forestry practices in terms of planning, management, monitoring, analysis, reporting and adjustment 
 Enabling and accelerating certification practices 
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