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 EXECUTIVE SUMMARY 

 
Sustainable forest management (SFM) has stimulated a growing interest in managing for 
mixedwood forests by shifting the focus towards biological diversity and ecological 
processes.  Sustainable forest management  may be the process that facilitates and 
accelerates development of mixedwood management strategies for the sub-boreal. 
However, it will be the recognition of local social, environmental and economical values, 
which will sustain the initiative. 

Current policies, practices and information bases in BC do not effectively support 
mixedwood management.  
 
The intent of this document is to set the framework required for successful 
implementation of mixedwood management. The process described is incremental: 
management activities progress and become more complex as the knowledge base 
expands.  
 
Mixedwood forests are complex spatially, temporally dynamic and diverse in 
composition and structure.  In order to achieve sustainable mixedwood management we 
must: 
 

i. Improve our understanding of the functional and structural ecological 
relationships at both landscape and stand levels; 

ii. Plan and implement mixedwood silviculture systems, renewal, and protection 
strategies that will provide the maximum possible ecological, social, and 
economic benefit;  

iii. Design monitoring processes that support adaptive management; and 
iv. Develop markets for non-traditional sub-boreal tree species. 

 
This will be accomplished within the framework of SFM values and objectives on 
biological diversity, productive and resilient forests, timber resources, community 
acceptance and social and economic benefits. 
 
The goal of this strategic plan is to create a partnership environment aimed at: 
 

(a) describing the ecological processes which result in the   
       formation and development of mixedwood forests,  
(b) incorporating this knowledge into our daily management operations, and 
(c) enhancing corporate and community sustainability. 

 
Table 1, an annotated matrix based on interviews and the author’s opinion, addresses the 
above issues and objectives by identifying strategic outcomes, priorities and underlying 
rationale. The table will facilitate adaptive management, provide a means to track 
projects, trials and permanent sample plots while prioritizing projects and indicating 
future opportunities.  
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MIXEDWOOD GUIDING PRINCIPLES 
 
Mixedwood forests in central BC landscapes are complex, spatially and temporally dynamic, and 
diverse in composition and structure.  They comprise a broad range of ecosystems, ranging from 
those successional stages represented by pure to nearly pure broadleaf stands, to those 
represented by varying mixtures of broadleaves and conifers, to those represented by pure or 
nearly pure conifer mixes.  Complexity in stand development for mixedwoods arises because of 
differences in recruitment strategies, shade tolerances, juvenile growth rates, and lifespan or 
time to maturity of the main species. The structure and composition of mixedwoods is strongly 
influenced by time since disturbance, amount of forest floor removal, survival of rootstock, and 
seed sources. 
 
To achieve sustainable mixedwood management the following must be addressed:  
 

i. Delineate mixedwood growth and regeneration rates and the impacts of natural and 
anthropogenic elements on these processes; 

ii. Describe the functional and structural ecological relationships at both landscape and 
stand levels, in mixedwoods; 

iii. Plan and implement mixedwood silviculture systems, renewal, and protection strategies 
that will provide the maximum possible ecological, social, and economic benefit;  

iv. Design monitoring processes that support adaptive management; and 
v. Develop markets for non-traditional sub-boreal tree species 

 

INTRODUCTION 

 
This Sub-boreal Strategic Mixedwood Plan provides the background and sets a framework 
necessary for successful management of mixedwoods.  The process described is incremental: 
management activities advance and become more complex as the knowledge base grows.  

Sustainable forest management (SFM) has stimulated a growing interest in managing for 
mixedwood forests by shifting the focus toward biological diversity and ecological processes. 
The literature states reasons to manage for mixedwood forests: 
 

• Mixedwoods comprise an estimated 35%1 of productive forest area in BC and about 
20%2 in the Prince George TSA;  

• Mixedwoods comprise a significant and valuable component of BC’s visual landscape; 
and 

• Mixedwood stands may have greater productivity than pure stands1,2,3. 
 

There are also less obvious but perhaps more important reasons for maintaining mixedwood 
stands, forests and landscapes4:  

                                                           
1 Prince George Timber Supply Review – (TSA) Analysis – June 2002  
2 Rose, C.L. 1991. A preliminary analysis of birch growth and yield in the central interior of British Columbia.  
  Project B23 of the Sustainable Environment Fund, Forest Renewal Initiatives Program. 
3 Nykoluk, SM, TW Steele, CDB Hawkins. 2002. The ecology and economics of glyphosate treatment: Evidence 

from a 13-year-old interior spruce plantation in British Columbia, Canada. pp. 202-204. Popular Summaries, 4th 
Intl. Conf. For. Veg. Management, Nancy, France. 
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• Mixedwoods are more biologically diverse and support a greater diversity of other 

organisms; 
• Mixedwoods may be more resistant to problems and losses associated with forest pests 

and diseases; 
• Broadleaf species can serve as valuable nurse crops for conifers; and  
• Broadleaf trees are essential contributors to site nutrient cycles, and improve nutrient 

availability in mixed stands. 
 
As many forest managers in the Prince George TSA have learned and are learning, eliminating 
broadleaf species from blocks is very expensive and difficult to achieve.  As seral organisms, 
broadleaf species are naturally tenacious, resilient, adaptable, prolific, productive, and fast 
growing. Additional reasons for managing for mixedwoods are:  
 

• Growing mixedwood stands may be more readily sustainable than growing single species 
stands as natural stand dynamic pathways are more closely followed; and, 

• Growing mixed species stands may provide better economic returns, both short and long 
term, than pure stands because fewer management interventions are required. 

Sustainable forest management may be the process that facilitates and accelerates development 
of mixedwood management strategies for the sub-boreal,  (e.g. birch-spruce, aspen-spruce, 
aspen-lodgepole pine) see Figure 13 and Table 2 in Wade10 for breakdown by BEC and site 
series. However, it will be the recognition and attainment of social, environmental and 
economical values defined by stakeholder groups, which will sustain the initiative.  

The policies, practices, and information bases in BC do not efficiently support mixedwood 
management.  As a result, mixedwood management is not common in BC’s sub-boreal forests. 
Thus, developing strategies and guidelines for mixedwood management requires an important 
first step, establish an appropriate understanding of mixedwood sites, stands and forests and 
their variability.  The successional pattern of mixedwood forests must be a component of this 
understanding because it is fundamental to the development of management prescriptions.  The 
abundance, diversity, and relative position in the stand of component species at each 
successional stage depend on the regeneration disturbance type, pre-disturbance stand 
composition, and post disturbance stand history.  

Mixedwood stands are currently being regenerated and managed across the Boreal forest of 
western Canada. These resource managers are uniformly confident their current approaches to 
management will achieve a wide range of stand and landscape targets. However, a crucial 
question arising is the applicability of the Boreal information to the sub-boreal?  
 
Recognizing that a wide variety of potential combinations may exist, five general categories were 
modified and adapted from Kabzems’5 Boreal model to describe stand structures within sub-
boreal mixedwood forests: 
 

i. Pure deciduous stands, 
ii. Mixtures in which both broadleaf and coniferous trees are found as co-dominants in the 

canopy,   
iii. Stratified mixtures in which conifers are found under taller deciduous trees,  

                                                                                                                                                                                           
4 Comeau, P.  1995.  Why mixedwoods?  Presentation at the workshop, “Silviculture of boreal and temperate 

broadleaved-conifer mixtures,” Feb. 28-Mar. 1, 1995, Richmond, BC. 
5 Kabzems, R. 1997. Boreal mixedwood research and extension strategy: Identification of issues and goals.  
   Ministry of Forests, Fort. St. John, BC. 
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iv. Mosaic of patches in which small, relatively pure stands of different species are found in 
close proximity, and 

v. Successional mixedwoods in which broadleaf stands become mixedwood stands with 
conifers and finally conifer stands.   

 
Lieffers et al6. proposed silviculture options for the Boreal forest (Appendix 1). These modified 
silviculture options for boreal mixedwoods will aid in the identification of management 
decisions and on-the-ground knowledge gaps in sub-boreal forests. Additionally, the Omeneca 
Peace SFM Plan has recommended strategies for mixedwood management in the Boreal forest, 
which too could be adapted for sub-boreal forest management needs7. 
 
 
KEY ISSUES 
 
The current AAC for the Prince George Timber Supply Area (TSA) does not include 
contributions from stands where deciduous trees are the dominant species. However, the  most 
recent timber supply review analysis of the Prince George  TSA indicates that an interest has 
been expressed in harvesting stands where aspen is the predominant species1. It is currently 
estimated that there are 192 000 hectares of aspen leading stands and an additional 28 800 
hectares of birch leading stands which may be considered part of the timber harvesting land 
base (THLB) within the TSA1.  In a recent rationale for the PG TSA AAC determination, the 
Chief Forester approximates harvesting potential for aspen and birch leading stands, but states 
that to date the inventory information is tenuous and therefore, the AAC for deciduous leading 
stands is most likely underestimated1. This emphasizes the need for documentation of the 
amount of broadleaf stands (if ≥75% of basal area is deciduous) and mixedwood stands (if 25-
75% of basal area is deciduous) and their species composition in the TSA.  
 
There are specific challenges to meet to justify the management of mixedwoods, within the 
context of SFM. These include (i) an understanding of natural and managed stand dynamics (ii) 
sound growth and yield projections, (iii) good inventory information, (iv) markets for both raw 
materials and value added products, and (v) collective commitment and responsibility from 
stakeholders. 
 

(i) Landscape structure and pattern change over time and space, caused by the 
impact of natural disturbance mechanisms and long-term fluctuations in climate. 
This is termed the range of natural variation (RNV). There is no single "correct" 
landscape or time period to use when defining RNV8; the ability to replicate the 
structures and patterns produced by natural disturbance is dependent on how 
well these structures and patterns can be characterized. Once a reference 
landscape is defined, the development of operational targets can be implemented 
for the forest attributes that characterize forest structure and pattern of 
mixedwoods.   

 

                                                           
6 Lieffers, VJ, RB Macmillan, D MacPherson, K Branter, and JD Stewart. 1996. Semi natural and intensive  
  silvicultural systems for the Boreal mixedwood forest. For. Chron. 72: 286-292. 
7 FRBC, Omineca Peace, Strengthening Sustainable Forest Management, RMP 2002-2007, Issue 8,  
   http://www.for.gov.bc.ca./cpp/rmp/submissions/200203/  
8 Johnson, E. A., K. Miyanishi, and J. M. H. Weir. 1998. Wildfires in the western Canadian boreal forest: landscape 
patterns and ecosystem management. J. Veg. Sci. 9:603-610.  
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(ii) The importance of Growth and Yield (G&Y) of mixedwood stands has been 
recognized2,4 where the prediction of future forest growth and productivity is a 
fundamental planning tool.  The existing G&Y programs and information base for 
species mixtures found in the sub-boreal is inadequate.  There is a need for a 
measure of site productivity based on site index (SI) by species, stand type, site 
conditions, and proportionate stand mixture. Additionally, a better 
understanding of short and long-term implications for this measure is necessary. 
Models are required for investigating the consequences of mixedwood 
management on stand yield and on long-term sustainability.  For example, a 
thirty-year-old mixedwood stand at Vama Vama, east of Prince George has been 
measured and growth projections made. However, the current models for 
determining the impacts of mixedwood management must be improved to deal 
with the spatial distribution of trees and calibrated for boreal conditions.  
Landscape level analysis at a range of scales is required to improve 
understanding and management of mixedwood mosaics.  Landscape and TSA 
level modeling is required to analyze implications of policies and guidelines on 
future G&Y and biodiversity values in sub-boreal mixedwoods. 
 
 
(iii) Since broadleaf species have not been included in AAC determinations - until 
recently - the importance of an accurate inventory cannot be overemphasized. 
Defect and disease of these species and their commercial viability is also 
presently unknown. Before allocating a cut and managing mixedwood stands 
information about the stands is needed: location, age, species make (conifer and 
broadleaf) up, and the quality of the wood? There are also raw product wood 
quality unknowns associated with mixedwood management that need to be 
described. 
 
 
(iv) The principal constraint for hardwood manufacturers is a dependable fiber 
supply9. For a viable industry to develop, there needs to be a reliable source of 
raw logs. The prospective industry must be value added not commodity based 
since the TSA cannot compete with the short rotation, hardwood pulp from the 
southern hemisphere. This ties directly to wood quality concerns raised 
previously. It is imperative to identify the product(s) potential for mixedwood 
forests of the Prince George TSA. Requiring an understanding of stand (species) 
responses to management activities and a concentrated marketing effort2,9. Many 
issues surrounding wood quality are those of perception and marketing.  
 

(v) The responsibility for the sustainable management of Canada's forests falls 
with the Canadian forest community as well as with other sectors of Canadian 
society. Meeting this responsibility involves minimizing impairment to forest 
ecosystems, and avoiding irreversible damage caused by forest-based human 
interventions (e.g., harvesting, reforestation, and recreation) and stresses 
associated with other production and consumption activities outside forests (e.g., 
airborne pollutants, and increase in the concentration of greenhouse gases). 
Developing methods to carry out commercial forestry within the context of good 

                                                           
9 Nicholls, DL. 2002. Evaluation of the retail market potential for locally produced paper birch lumber in 
  Alaska. USDA-Forest Service, Pacific Northwest GTR-493. Portland, OR. 
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science and broadly based ecosystem management (SFM) in the PG TSA will 
require commitment from the local forestry community and the public at large. 

 
A number of mixedwood extension activities have taken place, but there has been little co-
ordination or focus for these activities.  There has also been no established continuing education 
and training objectives for mixedwood managers and management programs.  Most of the 
extension activities have centered on field trips/tours and workshops.  There is a need to ensure 
the development and implementation of a comprehensive and well-designed extension program 
to make the most effective use of existing and new knowledge.  
 
 

 

A future forest condition maintaining ecosystem structure, flows and benefits while meeting the 
above needs and desires will only be possible with  
 

i. ongoing measurement and monitoring of key locally defined environmental, social and  
economic indicators, 

ii. appropriate analyses are completed, and  
iii. findings that are used to alter practices (adaptive management). 

 
 
MEETING SFM CRITERIA 
 
The Strategic Plan outlines in this document specifically addresses the following strategic 
objectives and SFM criteria10 for Canadian Forest Products Ltd.: 
 

Strategic Direction and Initiatives 
 
♦ 
♦ 
♦ 

 

Corporate compendium of the best available science 
Standard system/technology to deliver the best available science 
Adaptive management system incorporating advances in science and technology within 
operational practices 
 

SFM Values and Objectives 
 

� Biological Diversity (Landscape and stand level elements)     

Mixedwood management requires a shift in the focus of forest management from single 
species to a focus on the entire forest ecosystem. This will promote biological diversity, as 
stands will be more complex: both species and structure. 

� Productive & Resilient Forests 
Forests that are more complex result from mixedwood management; therefore, the “built in” 
redundancy enhances resiliency.  Overall productivity is greater in these forests. 

 
� Timber Resource 
Mixedwood management will broaden product options/utilization thereby providing a 
higher value, longer-term sustainable timber flow. 

 

                                                           
10  Wade, B. 2002. Sustainable Forest Management Plan. Canadian Forest Products Ltd. Fort St. James and  
   Prince George Operations. 
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� Community Acceptance 
Mixedwood management recognizes a fuller range of values, interests and uses of forestland 
in the PG TSA, resulting in greater acceptance of forestry practices. 

 
� Social & Economic Benefits 
Mixedwood management in the SFM context is ecologically appropriate, socially acceptable 
and economically viable. Sustainability also includes sustaining of and access to markets. 
Thus, social benefits in the form of a better economy should flow to the community.    

                                                          

 
GOAL STATEMENT   
 
Create a partnership environment aimed at better describing the ecological processes that result 
in the formation and development of mixedwood forests, incorporate this knowledge into 
management operations, while enhancing corporate and community sustainability. 

 
   

OBJECTIVES AND STRATEGIES   
 
The annotated matrix presented in this section addresses the above key issues and objectives by 
identifying strategic (knowledge gaps) outcomes, priorities and the underlying rationale (Table 
1). High priority project opportunities are identified in the short-term (0-3 years) and in the 
long-term (3-5 years). The tactics and priorities are based on the September strategic planning 
meeting (Appendix 1), other documents7,10,11, and the authors’ opinions.  
 
The Table is intended to be updated annually thereby facilitating adaptive management by 
providing a method to track research trials, indicating present and future opportunities, and 
prioritizing projects. 
 
It is requisite to use the best science available to meet social, environmental, and economic 
values and build a successful and sustainable forest industry. The matrix presented in Table 1 is 
a tool to achieve this end. 
 

 
11 FRBC-Slocan Mixedwood Ecology and Management Program. 2002, September. Silvicultural Practices in Boreal 
Mixedwood Forests. Prepared for Canfor Limited, Corporate Forestry as part of TFL 48 EFMPP.  Available from 
FRBC – Slocan Mixedwood Chair. 
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Table 1. Annotated matrix of strategic issues (objectives), strategic outcome(s) (potential project areas) and current level of activity or priority. O = ongoing but requires more inputs for delivery; I 
= initiated; ++ = short term high priority; + = longer term high priority (often requires short term priority be addressed before initiation). Italicized numbers in parentheses indicate the outcome is 
applicable to other strategies. Updated February 28, 2003. 
 

Objective     Strategic Outcome Priority Rationale
a) Define Mixedwoods  ++ First step to achieve all strategies 
b) Identify key mixedwood management knowledge gaps I This document 
c) Summarize the current state of ecological knowledge and  management in the sub-boreal mixedwood forest  I This document 
d) Design and pilot an adaptive management framework for sustainable mixedwood management; (1&6) + Requires input from objectives 3,4,5 & 6 
e) Reliable forest inventory information to model economic impacts of wood supply can be modeled; (1,3 &7) +  
f) Address climate change in the sub boreal  Many of the projects outlined in objectives 2-8 contain 

components that are linked to climate change 

 #1 Assist the Province in 
defining and 

implementing sustainable 
mixedwood management 
policies and practices for 

the PG TSA. 
 

g) Sub boreal mixedwood-deciduous AAC determinations + Will be done in the next TSR 
a) Present and annually update a strategic plan for sub-boreal mixedwood management ++  

b) Create extension materials – websites, brochures, papers etc I UNBC Mixedwood web site to be up by March 31st, 
2003; see Boreal Mixedwood annotated bibliography.  

c) Organize workshops and conferences ++ Leaders have not been identified 
d) Arrange field tours O UNBC Mixedwood Program 

#2 Form partnerships 
within the PG TSA to 

broaden individual 
knowledge base through 
better communication, 

extension initiatives, and 
general information 

sharing. 
 

e) Establish mixedwood field demonstration sites:  responses of different site conditions, harvesting techniques and 
silviculture regimes/treatments; (2&5) ++ 

Industry leader required 

a) Establish an ecological baseline and a range of natural variation 
o Describe successional pathways arising from natural disturbances and effects on stand development in sub-

boreal mixedwoods 
o Roles and importance of CWD and snags in mixedwood ecosystems 

++ 

Critical knowledge gap - Boreal Mixedwood annotated 
bibliography.  
 

b) Greater understanding of natural disturbance, succession and stand dynamics for each ecosystems 
° Delineate the role of wildfire, disease and insects in the establishment of mixedwoods 
° Delineate the spatial scale of disturbances (single tree to > 500,000 ha)  

++ 
Key to sound management 

c) Establish long-term growth monitoring plot program to document post-natural-disturbance impacts ++ Necessary to identify pathways of natural stand dynamics 
d) Describe historic disturbance patterns in forests in the Prince George TSA, and link it to TEM ++ Define NRV 
e) Identify the range of ecosystem components that should be monitored for forest management purposes + Key ecosystem indicators 
f) Develop monitoring protocols/methodology for these components which link to criteria and indicators, and back to the 
particular management plan(s) and/or application(s) (i.e., have the objectives been achieved?) + Part of a certification proposal 

#3 Increase the 
knowledge of the 

ecological processes for 
each ecosystem. This 

includes; natural historic, 
site productivity, and the 
range of natural variation 

(RNV or NRV) 
 

g) Effects of species mixes on forest health ++ 
Key to sound management 
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a) Need to determine landscape-level impacts of forest management strategies and treatment regimes ++ Requires a champion (government or industry?) 
b) Project possible outcomes or future forest conditions within the range of natural variation; (3&4) + More data needed to initiate 
c) Identify the change in species density over the age of a stand; effects of broadleaf density on development of 
mixedwood stands; effects of species densities on stand dynamics (crown development, self-thinning, inter-specific 
competition, wood quality, growth and form); (3&4) 

°  Implications of clumped species distribution in managed mixedwoods, and creating different patterns 
(composition/proportion, size, distribution) in the forest 

++ 

Small scale projects initiated by UNBC mixedwood 
program – at Vama Vama and Sinclair Mills 

d) Establish long-term growth monitoring plot program to assess anthropogenic disturbance impacts; (4&5) ++ Crucial for demonstrating differences between natural 
and managed stand dynamics 

e) Develop monitoring protocols/methodology for those components which link to criteria and indicators, and back to 
the particular management plan(s) and/or application(s) (i.e., have the objectives been achieved?); (3&4) + More information required to initiate 

f) Trials to understand early successional dynamics in current merchantable stands so as to be able to replicate stand 
composition (species composition and proportion) in newer managed stands; (4&5) ++ One or two small retrospective studies are underway in 

the SBS – see remarks for 4c 
g) Explore the long-term implications of management practices on mixedwood site quality  + Establish in the near future for long term feedback 
h) Define the necessary characteristics/conditions to achieve longer-term stand objectives and desired future forest 
condition for attributes such as timber production; (4&5) + Linked to 4b) 

i) Effects of species mixes and management practices on forest health ++ How does management change forest health compared to 
that of natural stands 

#4 Increase the 
knowledge of the impact 
that management has on 
natural ecosystems and 
how it relates to natural 

disturbance patterns. 
 
 

j) Describe successional pathways developing from forest management activities and effects on stand development in 
sub-boreal mixedwoods + 

Compare to 3c) to assess management impact when plots 
installed/monitored 

a) Define and validate free-growing standards for mixedwoods; 
° develop a measure of site productivity based on SI by species, stand type, site conditions, and proportionate 

stand mixture; and  
° define what the short-term and long-term implications are for this measure; (4&5) 

++ 

UNBC-SBS mixedwood project has started to look at free 
growing standards (Sinclair Mills, Vama Vama [At-Sx, 
At-Pli]). 

b) Silvicultural strategy selection and implementation for early stand development, stand tending decisions, and residual 
stand development after harvesting ++ Develop in conjunction with 2e) and 4j) 

c) Determine requirements for old-growth management and recruitment + More information required, potential for this to come 
from 3a) b) and 4h) 

d) Develop/test scenario-planning methods for visualization of landscape changes (link to natural disturbance principles, 
biodiversity, wood supply, stand structure, temporal and spatial patterns) + Requires an industrial leader 

e) Mixedwood management strategies for early stand development and stand management, residual stand development 
after harvesting, and cumulative impacts of stand management ++ Essential for SFM and certification efforts 

f) Genecology of mixedwood species ++ Closely linked to 4d) and g); important for certification  
g) Develop a suitable indicator of site productivity potential for stands comprising mixtures of species + Needed to help define4j) 

 #5 Design appropriate 
techniques for silviculture 

systems, growing and 
maintaining mixedwood 
stands in the landscape. 

 

h) Regeneration trials (natural and planting) for mixedwood species + Industry- research organization partnership 

University of Northern BC, Mixedwood Ecology and Management Program   8
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a) Ensure access to deciduous and coniferous fiber  ++ Linked to inventory issues as well. 
b) Delineate relationships between mixedwood management practices, volume prediction and wood quality; (4,5,6&7) I Part of UNBC-SBS mixedwood project 
c) Describe the effects of stand age and conditions (sites) on wood quality I Part of UNBC mixedwood initiative at Sinclair Mills 

d) Comprehensive studies to identify opportunities for various types of hardwood wood products in the Asian and other 
foreign markets ++ 

Required at the same time as inventory work. Some 
preliminary work being done with UNBC and BCIT 
(Hartley). 

e) Specific market research and competitor analysis strategically important to the Canadian hardwood, wood products 
sector ++ Following completion of 6a) and d) 

f) Determine gaps to be filled in the US market ++ Identified at FRBC – UNBC Birch Workshop (Sept 01) 
g) Develop hardwood products, specific to meet consumer needs + Complete after 4d) and e) 

 #6 Identify the timber 
and economic values 

associated with 
mixedwood forests within 

the PG TSA. 
 

 i)Establish trials and monitor existing studies to examine tree form, growth and wood quality;.(4&6) ++ Closely linked to 2e), small scale project initiated within 
UNBC-SBS’s mixedwood project 

a) Enhanced detail on broadleaf site index (SI), its relationship to site series (SIBEC) and  to SI of associated conifers 
(Productivity information for relating young age classes and older stands to SIBEC)  ++ Some work has been started with Forest Productivity 

Council not sure how applicable it is to the SBS 
b) Establish long-term growth-monitoring plots, especially in young age classes and older sub-boreal mixedwood stands 
and Establish PSPs in mixedwood stands where partial cut systems are used 

° Review PSP matrix to determine mixedwood stand types, ecosystems, variants and subzones that are under-
represented 

++ 

Key to sound G&Y projections 

c) Site series mapping (PEM) required for application to long-term tree growth and productivity studies (SI and SIBEC). + Necessary for certification 
d) Analyze  information on the relationship of broadleaf SI to conifer SI, and its application to and implications for TSR; 
(5&6) + Requires G&Y and inventory information 

e)Validation of inventory maps to those developed through TEM; (3,4 or 5)   +
f) Analysis of the utilization and applicability of the concept of SI for mixedwood stands + BCFS is looking at this issue 
g) Need reliable growth-intercept information for all species in mixedwood stands (e.g., 0-30 years) to improve G&Y 
models in support of TSR; (4,5&7) ++ Has potential to be started in the near future 

h) Effects of stand density, size and distribution of individuals on growth and yield of spruce-birch, spruce-aspen, and 
pine-aspen mixtures ++ Trials need to be established in conjunction with those 

already established by MoF and UNBC 
i) Establish long-term ecosystem productivity monitoring plots under different management regimes, and develop yield 
curves for each strategy tested; adjust treatments to fit stand-level performance + This strategy requires long term commitment and funding 

 #7 Design suitable 
protocols for predicting 
forest productivity and 

ecological dynamics 
 

j) Analyze information on the relationship of broadleaf SI to conifer SI, and its application to and implications for TSR; 
(4&5) 

+ Requires a champion. 
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a) Ecosystem or landscape level models are needed to provide robust information for management decisions; (5&7) 
° Need to model management scenarios for the implications of policies and guidelines on future growth and 

yield, biodiversity objectives, landscape analysis, and resource sustainability; (4&7) 
++ 

See 4k) and 5i) 

b) Investigate the applicability of MGM and other models to mixed species stand-level analysis for TSR.   
° Develop/test models for simulation, projection and optimization for attributes of interest, such as: biodiversity 

considerations, and habitat issues – corridors, connectivity, patch dispersion and pattern (desired future forest 
condition) 

++ 

Key to making sound business decisions about 
mixedwood management 

c) Develop/refine forest supply models suitable for mixedwood management; (5&7)   +
d) Evaluate stand- and forest-level models which can be applied to analysis of boreal and sub-boreal mixedwood 
ecosystem management (including, but not limited to, TWIGS, SORTIE, MGM, MIXLIGHT, FORCEE, ATLAS, 
SIMFOR). 

+ 
 

e) Develop and calibrate TASS and other such models for pure birch, aspen, and cottonwood stands as well as mixed 
species stands ++ MoF needs encouragement to accelerate development 

f) Design methodology  for sampling and modeling young stand productivity ++ Project leaders need to be established 
g) Landscape- and forest-level information on the costs, benefits, and ‘bottom line’ returns on a variety of mixedwood 
management strategies (optimization modeling) ++ Project leaders need to be established 

h) Develop and implement decision-support tools relating site index to ecological information on all site types ++ Project leaders need to be established 
i) Develop a landscape and forest level evaluation of “bottom line” returns of mixedwood management scenarios +  

 
 #8 Develop tools to 

forecast site productivity 
responses to management 

activities and model 
ecosystem and landscape 

processes, and their 
responses to management 
scenarios and activities. 

 
 
 

j) Develop a model to analyze post-disturbance successional dynamics (e.g., for various ecosystem components – tree 
species, dead wood, etc.). 

° Develop or improve predictive models for G&Y in these situations 
+ 

See Strategic Plan for Identifying and Maintaining Snags 
in Managed Stands (Appendix 1). 

 
Models need to recognize at least three starting management scenarios:  

1. Planned mixedwoods arising from natural regeneration and planting,  
2. Mixedwood that exists and we wish to manage it, and  
3. Accidental mixedwoods that arise when managing for other objectives.  

 
Ecosystem modeling tools required: 

1. A mixed species model to analyze natural disturbances and successional change. 
2. A mixed species stand model for application to the TSR III process. 
3. Scenario planning models for evaluating the impacts of mixedwood management strategies on short, medium, and long-term tree growth and productivity, ecosystem succession, biodiversity, and 

sustainability. 
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Appendix 1 
Table 1: Silviculture options for boreal mixedwoods, modified from Figure 2 in Lieffers et al6 
 
Current State First Treatment Secondary Treatment Outcome 
1. Deciduous or 

Deciduous 
Coniferous 
(vigorous) 

 

A) Clearcut (suckering) 
 
B) Late understory plant 
 
C) Early understory plant 

with wind protection 

 
 
 
Understory protection 
 
 
 
Understory protection 

Deciduous or Deciduous-Coniferous 
 
Stands are horizontal mixes of coniferous 
patches and these are of different age. 
 
Stands are horizontal mixes of coniferous 
patches and deciduous patches and these 
are of different age. 

2. Deciduous or 
Deciduous 
Coniferous 
(breaking up) 

A) Clearcut (suckering) 
 
B) Understory site 

preparation and plant 
 
C) Clearcut, site preparation, 

plant 

 
 
 
Understory protection 
 
 
 
Vegetation 
management 

Deciduous 
 
Stands are horizontal mixes of coniferous 
patches and deciduous patches and these 
are of different age. 
 
Coniferous or Coniferous-Deciduous 
(Mixture) 

3. Coniferous or 
Coniferous-
Deciduous 

A) Clearcut (suckering) 
 
B) Clearcut, site preparation, 

plant  
 
C) Clearcut, site preparation, 

plant  
 
D) Shelterwood 
 
E) Leave seed clusters 

- leave for natural 
- site preparation 

 
 
 
F) Group selection 

 
 
 
 
 
Vegetation 
management 
 
Removal cut 
 
 
 
 
 
 

Deciduous or Deciduous/Coniferous 
 
Deciduous/Coniferous (Mixture) 
 
 
 
 
 
Coniferous or Coniferous-Deciduous 
 
Coniferous or Coniferous-Deciduous 
Deciduous-Coniferous (Mixture) 
Deciduous-Coniferous (Mixture) 
 
Stands are small patches of intermixed 
deciduous and coniferous but the patches 
are of different ages. 
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Table 1 Con’t 
Current State First Treatment Secondary Treatment Outcome 

4. Overstory Deciduous or 
Deciduous Coniferous 
Understory Coniferous 
(short even-aged) 

 

A) Understory 
protection 

 

 Stands are horizontal mixes of coniferous 
patches and deciduous patches and these 
are of different age. 

5. Overstory Deciduous or 
Deciduous Coniferous 
Understory Coniferous 
(tall even-aged) 

A) Understory 
protection with wind 
protection 

 Stands are horizontal mixes of coniferous 
patches and deciduous patches and these 
are of different age. 

6. Overstory Deciduous or 
Coniferous Understory 
Coniferous (uneven-
aged) 

A) Understory 
protection with wind 
protection 
 
- tall understory cut 

 Stands are horizontal areas of young 
deciduous between patches of all-aged 
coniferous, leading to selection system. 
 
Stands are horizontal mixes of coniferous 
patches and deciduous patches and these 
are of different age. 

7. Overstory Coniferous 
Deciduous or 
Coniferous Understory 
(uneven-aged) 

A) Understory 
protection with wind 
protection 
 
- tall understory cut 
 
 
B) Single tree 
selection 

 Stands are horizontal areas of young 
deciduous between patches of all-aged 
coniferous. 
 
Stands are horizontal mixes of coniferous 
patches and deciduous patches and these 
are of different age. 
 
Coniferous (all-aged) 

8. Overstory Coniferous 
Deciduous or 
Coniferous (partly 
uneven-aged) 
Understory Coniferous 
(scattered pockets of 
advance growth) 

A) Irregular 
shelterwood 
removal cuts 
 

 Coniferous or Coniferous Deciduous 
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APPENDIX 2:                        
 

Summary of the First Meeting of 
sub-boreal Mixedwood Strategic Planning Team 

 
These meeting minutes are included to serve as a record of the discussion.  They 
also demonstrate the broad range of ideas and beliefs that exist for designing and 
implementing mixedwood management in the Prince George TSA. 
 
 
Attendees 
 
Field tour left Coast Hotel at about 0730 on September 17, 2002.  On the trip 
 Joe Kavanagh  Canfor 
 Chris Ritchie Ministry of Water, Land and Air Protection 
 Russ Martin, Canfor 
 Richard Kabzems, MoF Fort St. John 
 John McClarnen, MoF Victoria 
 Rick Weisgerber, MoF Prince George 
 Ian Hartley, UNBC 
 Paul Watson, Paprican 
 Bill McGill, UNBC 
 Brad Hawkes, CFS Victoria 
 Scott Green, UNBC 
 Vincent Day, Canfor 
 Chris Hawkins, UNBC 
Keith Egger, UNBC joined the group for the office session. 
Apologies – Wayne Martin MoF and Dave Harrison, Canfor. 
 
Field Tour 
 
The first stop was at Spey Creek in a naturally regenerated fire origin stand that was about 40 years old.  
The stand [research initiated by Wang and Coopersmith] had been spaced to various birch overstory 
densities with about 1200 conifer stems (mainly sub alpine fir) per ha.  Discussion focused on what had 
been done, what were natural successional patterns, what could be done, commercial value of birch and 
Abies, and biodiversity values. 
 
The second stop was in the Vama Vama Creek area. The stand was planted about 30 years ago and a trial 
established about 1980 [Cozens] to look at the effect of deciduous [mainly aspen some birch and willow] 
side shade and overstory shade on white pine weevil attack. The shading treatments had mitigated weevil 
attack.  The discussion focused on what the yield losses were, what were the wood quality effects and 
again successional patterns and biodiversity issues. 
 
The third stop was on the Beaver Forest Service Road at about 33 km. This was a recently logged block 
which had left large residual deciduous [mostly aspen] standing. The utility of this approach was 
discussed as were future management plans for the block. The tour ended with lunch at the JD Little 
Forestry Centre. 
 
Office session at JD Little 
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Background 
 
Time was spent discussing mixedwood management definitions with respect to silviculture, commercial 
utilization, biodiversity, forest health, uneven aged management, economics, and what species (broadleaf, 
conifer, both) to include. It was thought a definition of mixedwoods wasn’t critical for this discussion 
other than mixedwood management is different from the traditional management of today; i.e. it was not a 
management objective in the past. 
 
Issues 
 
Issues were then presented by the group. The meeting notes, section 4 of this appendix, are presented as 
they were recorded. They will be grouped into thematic areas below. It should be noted there was a 
mixedwood plan developed for the Boreal Forest (issue 8) as part of Strengthening Sustainable Forest 
Management, Resource Management Plan 2002-200711Prepared for Forest Renewal BC on behalf of the 
Omineca Peace and the Prince George Forest Region 
(<http://www.for.gov.bc.ca/cpp/rmp/submissions/200203/>) in 2002. This plan also addresses sub-boreal 
issues and should be consulted (Issue 8 from the document is included as Appendix 4). 
 
Growth and yield was not surprisingly the first issue as there are no suitable mixedwood models for our 
forest types. Without models it is difficult to assess the impact, both economical and biological, of our 
management decisions. We need to be able to model from at least three different starting points: i) 
planned mixedwood arising from natural regeneration and planting, ii) mixedwood that exists and we 
wish to manage it, and iii) accidental mixedwood arising from management for something else. Related to 
this is site index (productivity) information as we would like to predict growth by species based on 
subzone and site series. Also, how do successional patterns differ between managed and unmanaged 
stands (see certification below)? Are current management practices, stand conversions rather than actively 
managing species succession? How is harvesting and biodiversity to be balanced? For managers, how 
detailed must these answers be?  
 
How much mixedwood is there? If we use 25 to 75 percent of stand basal area in broadleaf species to 
define a mixedwood, how much of the TSA presently comes under this definition and where is it located? 
Should we use a different definition? Is the observed level of mixedwoods commercially viable (quality, 
quantity, distance)? Mixedwood management will promote species and structural diversity in plantations 
and this will be viewed favorably by certification organizations. Given the increased species and 
structural diversity of mixedwoods, will these be healthier forests with better product qualities and yields? 
Is the present level of mixedwoods within the TSA within the historical (pre European) range of natural 
variation (RNV)? Is RNV ecosystem based, based on natural disturbance patterns, what is our target level 
for mixedwoods, how do we keep score (economic, social, and biological)? Current policies deter the use 
of mature birch and harvest is primarily directed by forest health (beetles) and economics. 
 
Is there a demand for the products (broadleaf species) of mixedwood management? Aspen products 
(chopsticks) failed in Prince George. As noted, is the supply (volume) available, is it of sufficient quality, 
and is it close to mills? We cannot compete with hardwood pulp from southern hemisphere plantations. 
Tree quality is not too important for pulp. What is the product of the future and can we deliver it from the 
forests of the Prince George TSA? Does mixedwood management promote the quality and enhance the 
value of conifers? Wood quality is largely an issue of perceptions and marketing ‘hemlock  Alaska 
yellow pine’.  
 
If the answers to these questions are positive, mixedwood management has an opportunity to be 
successfully implemented in the sub-boreal. 
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Should Canfor do mixedwood management? 
 
The answer to this question needs to be based on the biological, social and economic issues expressed 
above. The development of a strategic mixedwood plan is the key starting point to address this question. 
The expectations of those at the meeting (section 4.4) not only will assist in answering this question but in 
defining the contents of the strategic plan. 
 
Summary  
 
Clearly, more questions (issues) were raised than answered on the day. However the issues presented 
have both breadth and depth. This will assist in developing a mixedwood strategy. 
 
 
 
UNEDITED MEETING NOTES OF SEPTEMBER 17, 2002 
 

MIXED WOOD MANAGEMENT- DEFINITION   (TFL Mgmt) September 17, 2002 
 
Silviculture 
Commercial Aspect – utilization 
Biodiversity 
Forest Health 
Not just Deciduous? 
Uneven aged Management 
Economics 
……………………………………………………………………………………………… 
 
Managing for Mixedwoods – not an objective in the past 
 

• G+Y – stand yield 
 How do we model Mixed woods 
 Need predictive ability – different start points 

1. Natural/planted 
2. Mixed wood that exists 
3. Result of Management of something else 

 
• When is it a concern – problem opportunity 

 
• Site Index  

 Site Series information 
 Can we get this information 

 
• Early height Growth differences to conifers 

 
• When is it Commercially Viable? 

 
• How detailed answer is needed? 

 
• Perception – aggressive conifer management – but we still have deciduous in stands – is this a 

natural level? 
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• What is Natural Successional Pattern 

 Succession – Planted vs. Natural 
 
• Scale of Mixed Wood Management vs. time and Activity 

 
• What is Current level of Mixed Wood in the TSA? 

 25-75% Deciduous BA of Alternate species is Mixed Wood 
 Is this our definition? 

 
• Objectives for Deciduous mgmt – what do we do with it? 

 
• Certification will identify uses of Deciduous 

 
• Assumption Deciduous trees will have a commercial value in the future 

 
• Promotion of diversity in plantations? 

 
• Need to identify all Certification objectives: 

 
• What is value of Certification: 

 
• Do we have landbase to have viable deciduous component in TSA? 

 What aspect of landbase – riparian areas 
 
• Are Mixed Woods healthier – Forest Health 

 Pest Issues 
 Healthier forests/ecosystems – define 
 Higher biodiversity 

 
• Stand conversion – Bad?   - Harvesting 
• Ecologically sound Management in SFM plan 
• Yield curves on stand level 

 5% more Biomass 
 Economically more valuable than 5% 

• FRBC Regional Strategy 
• Natural Disturbance Patterns? 

 Economic 
 Social Patterns 

• Red Alder Strategy – in Vancouver 
 Mgmt objectives and Strategies 
 Working Strategy 

 
• Integration 

 Currently buffers 
 Have to coordinate for balance of harvesting vs. biodiversity 

 
• Natural Baseline 

 Range of natural variation 
 When do we manage for a snapshot of RNV, today – 200 years ago? 
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• What is this RNV process? 

 Ecosystem based? 
 Surveyors? 
 Challenges 

 
• RNV + Economics + social issues 
• Mixed Wood – successional window 

 Fire, insects, disease - disturbances 
 

• Do we have more MW now than in the past 
 Moose earlier indicators 

 
• Products 

 Why don’t we have a chopstick factory 
 Highest quality material vs. shipping costs 

 
• What other products do we have? Now and in the future – FRDA tried to bill Aspen – then 

Chopsticks 
• Ministry regulations/policies –  

 Deter use of mature birch today 
 Beetles priority/economics 

 
• Availability of supply + Quality of supply 
• Hardwood for pulp 

 Competition from plantation crops 
 Indonesia/Brazil 

 
• Quality of tree does not matter for pulp 
• Growing community 

 What is product in the future? 
 

• Does MW detract or enhance quality of conifer wood density vs. growth? 
• Wood Quality 

 Marketing 
 Perceptions 

 
 
Should Canfor do Mixedwood Management? 
 
Objective:  Develop A Strategic Mixedwood Plan 

• Industry (Includes Ministries) 
• Researchers 
• Funding Agencies (FIA, Federal) 
• Knowledge Gaps 

 
Identification of Priorities + Objectives 
 

• Localization of issues vs. prioritization of issues 
• Value in getting as many stakeholders as possible together 
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1.  Models – successional G+Y – NRVL? 

 Ecosystem and Degree of Disturbance – Probabilistic vs. Linear 
 

2. Inventory – Can this answer our questions? 
 
Expectations of what objectives we can find on Landbase 
 
Canfor Expectations for Strategic Plan – Objectives 
 

• FIA objectives Relate to 
 

 G+Y Strategy 
 Silviculture strategy 

 
Other’s expectations for Strategic Plan 
 

• What is there naturally and how will strategy mimic this 10% or 90% of natural (Chris R) 
 Implication to biodiversity – will we be able to notice if the Dickie Birds notice what we have 

done? 
 

• Objective  - What is there naturally?       (Russ 
M) 
 Target – what is our target range of variabilities? 
 Strategy – how are we going to get there 
 Risk – what are the consequences – the Analysis 

 
 Leads to Research 

• Evidence used to support objectives      
 (Richard)      

• Consistency of objectives + strategies proposed 
 

• Listing of all regimes to meet objectives + rational of choosing the best one (John) 
• Consistency with Silviculture II, LRMP and TSR 

 
• Strong connection between Industry + Research Staff     (Ian) 

 will help with funding agencies   
• Products that might come out of strategies 

 
• Scenarios have to be linked to marketing      (Paul) 
• Entire supply/value chain identified 
• Way to build a predictive model/succession probabilistic process  

 Science based 
 

• Is management strategy from model to result in healthier more resilient forest?    (Keith) 
• Certification Issues and Questions       (Bill) 

 What 
 Why  certification, what are its impacts on:  Mortality, biodiversity, forest health 
 How do species react with each other 
 Survival 
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 Productivity 
 Productivity of total area vs. species by species 
 Wood Quality change in species/health resistance 

 
 Put all of this together 

• Models – scenario models “what ifs” 
 SI may not be enough 

 
• Set Goals 

 Manage for  certainty not natural variation 
 Strategic plan Re: Funding agencies , other clients, society 

 
• Feasibility          (Scott) 

 Balancing economics with ecological 
 Utilize both  components of Mixed Wood 
 What will implications be down the road, quality etc…. 

 
• What are the research questions       (Brad) 

 Use and apply existing knowledge models 
 Boreal Mixed Wood applications 

 
• How it links to other strategies for and around SFM?    (Vince) 
• How does it fit into the big picture? 
• Why we would do it? 
• How it affects harvesting, silviculture, Planning – Implementation of targets 

 
• Want something you can use now       (Rick) 

 
• Implementation Plan         (Joe) 

 Where is Mixed Woods spatially – where do we manage? 
 

• See a direction that made Sense       (Chris H) 
• Where Chris fits into the plan – what role to play 
• Longevity to the plan 

 
• Is Implementation achieving desired results – adaptive management  (Russ) 

 
Timeline for committee 
 
First Draft in 5 weeks – Oct 30th 
Penultimate – Jan 15th 
Final Draft – March 15th 
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