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Title:  Quantification of Disturbance Processes along a Temperature and Moisture  
Gradient in Sub-boreal Forests. 

 
Abstract: 
 
British Columbia forest practices are by law based on sustainable forest management. The goal is 
to integrate ecosystem processes with management practices. The dominant proposal to promote 
healthy ecosystems is to use forest practices that emulate the natural disturbance regimes. Yet 
there is a lack of knowledge regarding the natural disturbance processes and resultant stand 
structure in many of these forest ecosystems. The result is a situation where managers have few 
or inadequate tools to accomplish sustainable forest management. The research will adapt and 
apply recent methods developed in disturbance ecology to compare the frequency and impact of 
biotic versus abiotic disturbance agents along an ecological gradient of sub-boreal, dry warm to 
wet cold ecosystems. The research will quantify the disturbance regimes in these ecosystems. It 
will provide guidelines for alternative silviculture systems that are meant to emulate natural 
disturbance processes. 
 
The 2002/2003 work resulted in a literature review of disturbance processes in the SBS and 
ESSF, and similar forest types, and in development of a study plan to address the objectives 
through the 2003/2004 field season and subsequent analyses. 
 
Keywords: Disturbance ecology, Ecological gradient, Ecosystem management, Gap- 

dynamics, Certification, Ecosystem Health. 
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Summary: 
 
Funds received in 2002/2003 were for the first stage of a 2 to 2.5 year project (as described in the 
2002/2003 proposal). Tasks to be performed during this first stage were as follows: 
 

• Initiate literature review and discussions with forest industry 
• Field site selection 
• Adapt and develop current research methods to new subzones for sampling 
• Plan field work 
• Write literature review and detailed study plan 

 
We have completed all of the above tasks. We had several meetings with Canfor (Industrial 
partner) to discuss the objectives of the research with respect to their sustainable forest 
management goals. The student team member (Doug Thompson) spent considerable time at the 
Canfor office collecting maps and GIS based information that assisted in the identification of 
“interior forest” in each of the subzones that we were jointly interested in studying. A thorough 
review of the literature on small scale disturbance processes in sub-boreal forests has been 
completed and is summarized in the attached Literature Review and Gap Analysis document. 
Very little research has been done on disturbance processes in the central and north central 
interior, so we also accessed and reviewed literature from similar forest types (e.g., montane 
forests of Colorado).  
 
All of the field sites have been selected for the project. Study sites in each of 5 subzones have 
been identified, and zonal sites have been located. These are as follows: 
 
SBS dw3 Fort St. James. 6065000m N, and 405500m E  

Dominated by spruce and Douglas-fir with a minor component of  
lodgepole pine. The understory is dominated by sub-alpine fir, with a smaller 
component of spruce growing on coarse woody debris. 

 
SBS mk1  Summit Lake/Salmon River. 6018000m N, 506000m E  

Dominated by a mix of spruce, pine and Douglas-fir.  
These sites have a minor component of sub-alpine fir that occasionally ascends 
into the canopy. Regeneration is dominated by sub-alpine fir, with significant 
components of spruce and occasionally pine and Douglas-fir.  

 
SBS wk1 McGregor Plateau. 6033000m N, 532000m E  

Dominated by spruce and sub-alpine fir mixtures, with a  
minor component of pine. Understory species are sub-alpine fir primarily, and 
spruce.  

 
SBS vk1 McGregor Foothills. 6017000m N, 552000m E  

Dominated by spruce and sub-alpine fir. Open canopy, in  
part due to edaphic influences (wet areas occupied by mountain alder and 
herbaceous species).  
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ESSF wk2 Upper Torpy River watershed. 5986000m N, 615000m E  
High elevation sites dominated by spruce and sub-alpine fir. Very open canopy, 
uneven aged class structure.  

 
All of the study areas have been identified and located on maps and by UTM coordinates (Figure 
1).  
 

 
Figure 1. Location of original field sample sites in the Prince George Timber Supply area. 
 
 
After development and discussion of a detailed study plan, the research team determined that a 
more thorough assessment of each subzone was required due to the expected variation in stand 
structure and composition. Therefore, we decided to reduce the number of subzones sampled to 3 
(see attached study plan), but increase the within-subzone sample size to 5 stands from 3.  
 
From interactions with the research team and the industrial partner, we have developed a study 
plan to address the objectives of the project. This plan includes a comprehensive description of 
the field work to be carried out during the 2003 field season if continued support is provided. 
Various drafts of the plan have been reviewed by the industrial partner. 
Results of this first stage are contained within the deliverables outlined below. According to the 
2002/2003 workplan, the following deliverables were anticipated: 
 

• Written review of existing literature 
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• Knowledge gap analysis 
• Selection, location and brief descriptions of study sites 
• Detailed study plan for remainder of project 

 
We have completed all of the above deliverables. Two documents are attached to this Annual 
Operational Report. These are a combined Literature Review and Gap Analysis, and a Study 
Plan.  
 
Evaluation of project outcomes and objectives 
 
In order to proceed with the collection and analysis of data focused on quantification of 
disturbance regimes, it was necessary to first review existing literature. This information was 
used to develop appropriate research questions and methods. The field of small scale disturbance 
ecology, particularly in sub-boreal forests where until recently, fire has been considered the 
dominant disturbance agent, is quite limited in scope. However, there is increasing interest in 
small scale processes that has resulted from a growing recognition that gap and small patch 
disturbances are very important in some of the wetter ecosystems. Therefore, this literature 
review and knowledge gap analysis has provided a foundation upon which to build the next 
phase of research.   
 
The detailed study plan has been a fluid document that has changed over time as a result of 
findings in the literature, review by the industrial partners, and analysis by the research team.  
 
Measurable indicators of the success of this first phase of the research are as follows: 
 

• The need to know more about small scale processes has been identified in Canfor’s 
Sustainable Forest Management Plan. As a result of our progress towards refining the 
research questions and developing the study plan, Canfor agreed to sponsor the graduate 
student working on this project for his application for a NSERC Industrial Post-graduate 
Scholarship. This was an annual commitment by Canfor for $5500. 

 
• In addition to the scholarship sponsorship, Canfor has contributed an enormous amount of 

GIS support by performing queries of their inventory database according to the criteria we 
developed for field study sites. 

 
• The McGregor Model Forest recently became a research partner in this project because of 

their interest in the ecosystem-based management application for the research findings. 
 
Applicability of Results 
 
Most of the results from this project will be available after the field data has been collected and 
analyzed. Of the current deliverables, the literature review will be of interest to other researchers 
and resource managers working in sub-boreal forests. It provides a necessary foundation for the 
development of additional research questions. As described in the original proposal, extensive 
field data collection and analysis of tree rings and spatial data is required before the full set of 
deliverables (quantification of disturbance regimes and recommendations for alternative 
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silviculture systems) will become available. Anticipated end-users of the full set of deliverables 
include: 
 

• Resource planners for forest companies (identification of ecosystems under significant 
influence by small scale disturbance regimes). 

• Silviculture foresters (quantification of disturbance regimes and tools for implementation 
and monitoring of alternative silviculture systems) 

• Wildlife biologists (links between disturbance regime and habitat attributes) 
• Government policy makers (Implementation of guidelines and policies for management in 

wetter ecosystems) 
• Companies pursuing certification (development of tools for ecosystem based management) 
• McGregor Model Forest 

 
Knowledge gap contributions 
 
As this project is ongoing, the identified knowledge gaps have not yet been filled. However, the 
preparation of the literature review, and continued modification of the study plan, have 1) 
identified new areas of research needs, and 2) enabled refinement of the research to better plug 
an important gap in our knowledge of natural disturbance regimes. Other research needs that 
have been identified include: 
 

• What species or species groups are associated with structural changes due to small-scale 
disturbance agents? 

• What changes in natural stand attributes will be observed after implementation of partial 
cut silviculture systems? How long might partially cut forests require to return to interior 
forest or old-growth attributes that fall within the natural range of variation? 

 
In order to address these questions, the research to define the natural disturbance regimes must 
be carried out.  
 
Key Operational Variances 
 
There are no major variances to the tasks and deliverables defined in the workplan. As described 
above, we have progressively modified the study plan to address issues raised through the 
literature review and discussion with the research team and partners. However the intent of this 
first phase was to do just that – develop a study plan that reflected what was known in the 
literature, and what was needed by resource managers.  
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EXTENSION ACTIVITIES 
 
Although we haven’t collected and analyzed the main data yet, we have undertaken some 
extension activities.  
 

• Presentation to the McGregor Model Forest group – results of literature review and 
assessment of research question priorities. 

 
• Meetings with Canfor foresters 
 
• Completion of the FORREX survey 


