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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: R04-093 
Organisation: University of Northern British Columbia 
Project Contact: Dr. Chris Hawkins 
Address: 3333 University Way, Prince George, BC V2N 4Z9 
Phone No. 250-960-5614 
Email: hawkinsc@unbc.ca 
Project Title:  
Sustainable mixedwood management, growth and yield and wood quality in SBS mixedwood stands 
 
Final Project Abstract: 
Interest in managing broadleaf and mixedwood stands has grown due to increased demand for hardwood products and a shift towards more 
biological/ecosystem-based management. The current ‘default’ operational practice is the elimination of the non-conifer component of the 
stand. Presently, there are no silviculture guidelines for managing mixed species stands in the sub-boreal spruce (SBS) biogeoclimatic zone. 
When managed, they tend to be managed poorly due to a limited understanding of their dynamic processes and a lack of predictive models. Our 
current quantitative findings as well as model projections suggest spruce growth is promoted when growing at birch densities up to 2000 – 
2500 sph. A similar observation was made for lodgepole pine with aspen but the aspen threshold is considerably lower, about 500 sph. White 
pine weevil (WPW) attack on spruce was also significantly reduced with a deciduous overstory. The birch density threshold in this case appears 
to about 2000 sph. Land expectation values based on our model projections indicate mixedwood management is a much better investment than 
our current operational ‘default’. If the deciduous density thresholds are similar for both spruce growth and WPW attack, the economic analysis 
is underestimating the return from mixedwood management. Logs from the mixedwood stand will have fewer WPW induced defects and 
smaller branches, i.e. greater value. Managing complex stands in the SBS will improve site utilization through enhanced productivity and 
increased species and structural diversity. 
Keywords: 
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Mixedwood Management, Growth and Yield, Wood Quality, SBS, Sustainable Forest Management, White Pine Weevil 
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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  

Sinclair Mills site Vegetation survey; install 
dendrometer bands; 
measurement of PSP’s; soil 
samples; single tree plots 

All activities associated with tasks completed. 

Sinclair Mills site Tree cookies to FORINTEK 
(Paprican) 

Cookies have been processed and prepared for wood quality analysis by Paprican. 
Samples have not been forwarded to Paprican as FORINTEK equipment has been non-functioning and 
will not be available until mid- to late summer of 2004.  Paprican could send the samples to Australia 
but they would not be processed until July or August. We will seek alternate funding to complete this 
segment of the project. The large financial variance is due to the unprocessed sample.  
 

Cozen’s Vama Vama site Re-measure all plots; destructive 
sampling for wood quality and 
retrospective growth analyses 

Tree measurements completed. 
Destructive sampling of select spruce trees completed.  Samples not processed as explained above. 
Growth analyses and modelling is ongoing.  
 

Vama Vama site Re-measure free growing and not 
free growing trees 

Completed. 

New site Reconnaissance and layout of 
new trial site 

Completed.  
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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 is the threshold level of deciduous species in mixedwood stands to maximize the growth and yield and wood quality of deciduous and 
coniferous species while minimizing forest health issues.” 
 
There appears to be a density threshold between 2000 – 2500 sph above which spruce DBH increment is reduced. Evidence from this year’s 
data collection for the Sinclair Mills site suggests that there is a density threshold of deciduous stems (2000+) above which intensity of white 
pine weevil attack (WPW) is reduced. From a management perspective it would be fortuitous if the thresholds which reduced spruce growth 
and WPW attack were similar. Should that be the case and the growth and yield projections s are realistic; managing for mixed species stands 
on similar sites would be the best management approach both for biological and economic (better wood quality as well as return on investment) 
reasons.  Mixedwood management appears to be a better management approach than the current management ‘default’ on the stands studied in 
the SBS. 
 
 
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.). 
Mixedwood management appears to be a better management approach than the current management ‘default’ on the stands studied in the SBS. 
It has resulted in better site utilization through enhanced productivity, potential for better economic returns (NPV about $800 per ha - 50% 
greater than ‘default’ at Cozens’ Vama Vama. LEV about $6000 per ha – 30% greater than default at Sinclair Mills.) , and enhanced structural 
and species diversity. It also significantly reduces weevil attack. This information will allow policy makers and natural resource managers to 
make informed decisions about complex stand stocking standards and forest health issues. Findings from this project regarding the 
management of mixed species stand may have high utility in the restoration of Mountain Pine Beetle killed stands. 
 
 
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 
Resource managers 
 

Growth results can be tied economically to conifer and deciduous wood quality and to stand density and silviculture 
treatments.  Long term results of this study will facilitate management practices for better realized product goals and 
economic returns. 

Planners, policy 
makers, and scientists 

Determination of a threshold level of deciduous cover which does not restrict conifer growth but reduces the 
incidence of White Pine Weevil attack supports the principles of sustainable forest management (SFM).  
Quantification of successional changes with respect to changes in birch density will also support policy changes for 
species and structural diversity.  The long term results of this study will help refine stocking standards and free 
growing guidelines for mixedwood stands, and will provide sound recommendations towards complex stand stocking 
and forest health issues. 

 
 

 

 
 

 

 
 
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 UNBC site visit for field camp and silviculture students – Spey Creek N 
ORA North American Forest Ecology workshop, Corvallis, OR Y 
ORA Field tour to Vama Vama Creek with representatives from UBC, Industry and UNBC N 
ORA FERIC Partial Cuts Workshop, Prince George & Edmonton Y 
ORA US Forest Service, Auburn, AL Y 
ORA UNBC Colloquium Y 
WEB UNBC Mixedwood webpage updated (www.mixedwood.unbc.ca) N 
TEC 2003/2004 Final Technical Report submitted to FII Y 
OTH Vama Vama Creek draft manuscript for July submission to Can. J. For. Res. (Hawkins, Lange, and Menounos) N 
OTH Spey and Raft Creek 5 year results manuscript in preparation (Wang, Comeau, and Hawkins) N 
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OTH Sinclair Mills draft manuscript for June submission to For. Ecol. Manage. (Hawkins and Steele) 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 _7_ 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 

X1 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 

X2 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 X Interior Cedar-Hemlock  Spruce-Willow-Birch 
 Bunchgrass  Interior Douglas-Fir X 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  

X 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 
X Reducing costs of timber production 
X Reducing forest health risks through improved management practices  
X Enhancing timber quality and resulting products 
X 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 
X 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 
X Enabling and accelerating certification practices 

 
 
 


