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The Timber Growth and Value Program is one of three programs funded by British 
Columbia’s Forest Investment Account, Forest Science Program (FIA-FSP) to promote 
sustainable forest management policies and practices in British Columbia. The Timber 
Growth and Value Program represents a 10-year strategy (2006-2016) that seeks to 
improve timber growth and value in British Columbia. The program focuses on research 
addressing key knowledge gaps identified as priorities by the FIA-FSP Forest Science 
Board. To address this, the Bulkley Valley Research Centre organized and hosted the 
Timber Growth and Value Conference in February 2008. The research topics presented at 
the Timber Growth and Value Conference were structured around eight themes identified 
by the FIA-FSP Timber Growth and Value Program. Although not all projects presented at 
the conference were associated with FIA-FSP, it was apparent that a number of different 
agencies and researchers have common interests in continuing to improve sustainable 
forest management and delivering new information to practitioners, managers, and policy 
makers. Ultimately, continued interest in these areas and opportunities to share research 
will generate new management solutions more effectively. The objectives of the conference 
were to introduce the research and management communities to the state of knowledge 
regarding timber growth and value, identify operational applications of this knowledge, and 
provide an opportunity for researchers, practitioners and managers to meet and synthesize 
current research.. 
 
A number of important strategic goals of the FIA-FSP were outlined at the conference. 
These included strong continued support for research promoting sustainability and 
improving timber growth and value, guidance in the development of a provincial forest 
extension program, the development of efficient and effective processes for determining 
annual priorities, and the encouragement of stable funding. A major emerging challenge of 
maintaining multi-year project commitments with insufficient funds was addressed at 
length, suggesting less allocation of funding for current calls for new proposals. The 
development of the First Nations Forestry Council was identified as a significant step 
forward in addressing First Nations research priorities and involvement. Active collaboration 
in the form of partnerships with FIA-FSP was also highlighted as a key to effective 
incorporation of priorities and funds. 
 
The eight themes outlined by FIA-FSP Timber Growth and Value Program were the focus of 
the projects presented at the conference. 
 
The basic research on tree growth and stand development theme included projects 

highlighting the importance of understanding basic biological processes in complex 
stands to improve operational models and decision-support tools.  
 

The design and analysis of silvicultural systems theme included a comparison between 
different silviculture systems and management regimes to measure regeneration 
potential and maximize timber volume and value in a stand. 
 

The growth and yield modeling/predictions theme introduced several approaches to 
applying and improving models and decision-support tools that predict tree and stand 
characteristics and relate to the production of timber volume and value. 

 
 

….continued 
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The timber losses to environmental and biotic factors theme described approaches 
used to measure forest changes. Highlighted were stands recently attacked by the 
mountain pine beetle (MPB) and the regeneration patterns of each. 

 
The analytical techniques and models for strategic analysis theme introduced a 

technique developed for integrating various data sources and models for resource 
analysis or local land-use planning. 
 

The marketable resources other than timber theme described the effects of silviculture 
systems and management practices on non-timber forest products, and the values 
derived from non-timber forest products. 
 

The climate change theme presented new approaches to predict and assess the effects of 
climate change on stand growth and forest health at multiple scales, ranging from 
individual tree, to forest and landscape. The forest growth and health concerns included 
Dothistroma needle blight, MPB, and fire.  

 
The forest harvesting and engineering studies on salvaged MPB-killed timber 

theme included projects related to the design of cost-effective and environmentally 
appropriate methods of harvesting and hauling of MPB-killed timber. 

 
This conference was made possible through support from FIA-FSP, the Forest Practices 
Board, Hawkair, Smithers District Chamber of Commerce and SpeeDee. Thanks to the 
Bulkley Valley Research Centre board for the contribution of their time and staff. Special 
thanks to Jill Dunbar for coordinating the conference and Dave Wilford for being the 
conference chair. The Bulkley Valley Research Centre would like to thank Chief Woos (Roy 
Morris) and the Wet’suwet’en for hosting this event on their territories and for the 
traditional welcome. 
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Conference Introduction 
 
Welcome to the Timber Growth and Value Conference, and a 
special thank you to the BV Research Centre for organizing this 
event. 
 
My Name is Dave Wilford and I’m a researcher with the BC 
Forest Service.  If you know me, you know I am a forest 
hydrologist watershed management specialist.  Why would I be 
interested in Timber Growth and Value?  Well it is pretty central 
to watershed management that, when areas are harvested, you 
expect growth, you expect recovery and you expect fairly high 
value in the stands that are growing so that there is going to be 
money available for the future for monitoring and any 
restoration activities.  So this is pretty close to my heart. 
 
The conference has four main objectives (aside from getting to 
see each other again): 

1. Introduce the research and management communities to 
the state of knowledge regarding timber growth and value.  
We will be showcasing a series of very interesting projects 
that have been developing new information. 

2. Identify operational applications of this knowledge.  Which 
is pretty key as forestry is an applied business. 

3. Discuss additional knowledge requirements, because we 
know we haven’t addressed everything. 

4. Provide an opportunity for researchers, practitioners and 
managers to meet in one place to present and synthesize 
research and just get to know each other. 

 
Conference structure:  

• This conference is structured around the 8 themes of the 
FIA-Forest Science Program’s Timber Growth and Value 
Program. 

• We have been very fortunate to have at least one speaker 
with projects in each of these themes. 

DDDAVEAVEAVE W W WILFORDILFORDILFORD      ---      CCCONFERENCEONFERENCEONFERENCE C C CHAIRPERSONHAIRPERSONHAIRPERSON   
RRRESEARCHESEARCHESEARCH F F FORESTORESTOREST H H HYDROLOGISTYDROLOGISTYDROLOGIST, M, M, MINISTRYINISTRYINISTRY   OFOFOF F F FORESTSORESTSORESTS & R & R & RANGEANGEANGE 

Bag 6000 
3333 Tatlow Road 
Smithers, BC 
V0J 2N0 
(250) 847-6392 
dave.wilford@gov.bc.ca 
 
 
Dave Wilford has been with the 
B.C. Forest Service in Smithers 
since 1975 as the research forest 
hydrologist and Forest Sciences 
Team Leader. His work has focused 
on landslides, cumulative effects, 
watershed monitoring, alluvial fans, 
protection forests, and extension. 
Timber growth and value are key 
elements in watershed 
management — they determine the 
speed of hydrologic recovery and 
provide the funding for innovative 
practices and monitoring. 
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First Nations Traditional Welcome 
 
Chief Woos welcomed the audience to his territories.  He was 
also grateful for the invitation to open and attend the 
conference. 
 

RRROYOYOY M M MORRISORRISORRIS   
CCCHIEFHIEFHIEF W W WOOSOOSOOS, C, C, CASASAS’Y’Y’YEXEXEX H H HOUSEOUSEOUSE, W, W, WETETET’’’SUWETSUWETSUWET’’’ENENEN H H HEREDITARYEREDITARYEREDITARY C C CHIEFHIEFHIEF 

Roy Morris is Chief Woos, one of 
the hereditary chiefs of the Wet'su-
wet'en, and House chief for the 
Cas'Yex (Grizzly House) of the Gi-
tumden (Bear) Clan of the Wet'su-
wet'en. Roy lives with his wife, 
Augustine, in Moricetown, where he 
continues to practice traditional 
lifeways as his ancestors did. He 
will be performing the conference's 
traditional welcome ceremony, as 
Smithers resides within Chief Woos' 
House territory. 
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Welcome from the  
Bulkley Valley Research Centre 

 
Good morning everyone.  I would like to take this opportunity to 
welcome everybody to Smithers, the Bulkley Valley, and this 
conference on behalf of the Bulkley Valley Research Centre.  I 
thought I would start by providing a little bit of history on our 
research centre. 
 
In 2002, a group of scientists, resource professionals and con-
cerned citizens here in Smithers, established our research centre 
which is a non-for-profit society that engages in high quality re-
search on our natural and cultural resources.  We began as a 
small and virtual organization which operated strictly on volun-
teer time by our members and our board of directors.  But given 
the fact that the Bulkley Valley is a unique and desirable area for 
research, for instance, it is situated at the junction of three dif-
ferent ecological zones, and it boasts an exceptional community 
of scientific researchers and specialists with strong linkages and 
relationships to First Nations and the greater community.  And 
most importantly, the Bulkley Valley is home to an active and 
involved community that is committed to environmental sustain-
ability, which is exemplified in our membership and dedicated 
board of directors, whose seemingly endless volunteer efforts 
are one of the primary reasons for our rapid growth.  As a re-
sult, in five short years the BV Research Centre has grown into a 
thriving and physical organization.  Yes, we do have our very 
own office now in downtown Smithers that supports several full 
and part-time staff and manages over 30 research projects this 
year alone.  From its inception the BV Research Centre has pri-
oritized leading edge research, and the extension of such re-
search.  We have hosted national conferences and have focussed 
on creating forums for innovative discourse regarding environ-
mental resources, hence this conference.  If you would like to 
learn more about our Centre, or how to become a member, 
please visit our display and we would be happy to answer any 
questions for you. 
 
We hope that your experience at this conference is positive and 
progressive.  Moreover, we hope that you enjoy yourselves and 
your time here in the beautiful Bulkley Valley.  Thank you for 
your attendance.   

RRRICKICKICK B B BUDHWAUDHWAUDHWA   
RRRESEARCHESEARCHESEARCH P P PROGRAMROGRAMROGRAM M M MANAGERANAGERANAGER, B, B, BULKLEYULKLEYULKLEY V V VALLEYALLEYALLEY R R RESEARCHESEARCHESEARCH C C CENTREENTREENTRE 

Box 4274 
Smithers, BC 
V0J 2N0 
(250) 847-2827 
rick.budhwa@bvcentre.ca 
 
 
Rick Budhwa, Research Program 
Manager, Bulkley Valley Research 
Centre, is also the principal of 
Crossroads Cultural Resource 
Management located in Smithers, 
BC. He is currently working with 
several government agencies, First 
Nations and industry to help bridge 
differences in perspectives and 
establish cultural resource 
management (CRM) and indigenous 
land management initiatives. Over 
the past 7 years, Rick has been 
successful in creating and 
implementing alternative CRM 
methodologies for multiple 
stakeholders in British Columbia. 
These initiatives have resulted in 
greater collaboration and holistic 
interpretations within CRM. 
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Forest Investment Account  
Forest Science Program (FIA-FSP) Overview 

 
The FIA Forest Science Program (FIA-FSP) is one of five 
programs of the Forest Investment Account. The FIA-FSP has 
allocated over $50 million since 2004 for forestry and range-
related research and extension to improve sustainable forest 
management in British Columbia. It is guided by a 14-member 
Forest Science Board and several advisory committees that 
recommend strategic direction and priorities in their specific 
areas. The board also oversees a provincial forest extension 
program that is designed and delivered in collaboration with the 
Forest Research Extension Partnership (FORREX).  
 
Bill Bourgeois presented an overview of the FIA-FSP—its 
mandate, governance model, vision, strategic goals, programs, 
and planning framework. He reviewed the Call for Proposals 
process, highlighted the Board’s efforts to harmonize First 
Nations interests and culture into the FIA-FSP, and noted some 
of the Board’s accomplishments and current challenges. 
 
 

BBBILLILLILL B B BOURGEOISOURGEOISOURGEOIS   
CCCHAIRHAIRHAIR, F, F, FORESTORESTOREST S S SCIENCECIENCECIENCE P P PROGRAMROGRAMROGRAM B B BOARDOARDOARD   OFOFOF D D DIRECTORSIRECTORSIRECTORS 

835 Strathaven Drive   
North Vancouver, BC   
V7H 2K1 
(604) 924-0765 
wwb@telus.net 
 
Bill Bourgeois has invested over 35 
years in improving forest land 
management in British Columbia. Bill 
has been a soil surveyor for the B.C. 
government, a terrain analyst, land use 
planning and research supervisor for 
MacMillan Bloedel Ltd, a general 
manager for a woodlands services 
division, a vice president for Lignum Ltd 
and Riverside Forest Products and an 
associate with the Commission on 
Resources and Environment, overseeing 
regional land use planning to end the 
“war in the woods.”  During this time, 
Bill has been involved in many 
innovative initiatives, built positive 
working relationships and advised on 
strategic planning initiatives. Bill now 
consults on natural resource sector and 
First Nations policy programs and 
related sustainability issues through his 
own company New Direction Resource 
Management Ltd.   
 
As a consultant Bill has been a strategic 
advisor for coastal forest companies 
regarding implementation of ecosystem-
based management and industry-NGO-
First Nations relationships, the Oil and 
Gas Commission regarding a strategic 
approach to cumulative impacts and 
impact management, a mineral 
manufacturing company on strategic 
approaches to regional sustainability, a 
national forest industry association 
regarding a strategic approach to 
species at risk implementation and First 
Nations issues and Government 
executives on policy development and 
land based research and extension 
among other initiatives. 
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Bill Bourgeois 
Chair, Forest Science Program Board of Directors 
Forest Investment Account– Forest Science Program (FIA-FSP) Overview 
 
 Q. Can you give us an example of a ‘Blended’ project/priority? 
 
 A. I can give an example (but not specific) or type of ‘Blended’ priority. If I had a 
 priority of my own without the First Nations perspective (e.g. was worded a  
 certain way) and the First Nations decided ‘No’ I do not like the way this is 
 worded as it does not involve our interests, can we change the wording so that our 
 interests are also involved. This allows First Nation researchers or researchers 
 working with First Nations to incorporate their interests within the given proposal. 
 
 Q. What performance measures do you use?  
 
 A. We ask if the projects meeting the priorities that we have identified and is the 
 review process rigorous enough. All the usual financials. Is the project involving 
 local First Nation interests, are they getting First Nations involved. We have a list 
 that we follow. 
 
  Sub Q. Is it PWC or independent reviewers? 
 
  Sub A. Sometimes it is PWC and sometimes we have a combination of PWC 
  and independent reviewers. 
 
 Q. With the recent challenges with current year funding due to previous multi-year 
 funding, does this imply that you will have less multi-year funding in the future? 
 
 A. We would try to strive for this but are not optimistic that we are successful. The 
 reality is that most projects are multi-year projects by nature. To have it skewed to 
 this is not surprising. 
 
  Sub Q. Would you tend to support multi-year projects? 
 
  Sub A.  It would be unwise of us to not support them because we always 
  want to have a call for that year. It is better to have some money than no 
  money at all. However, not all projects will get funded based on a priority list. 
 
 Q. With FSP being 1 of 5 funding reviewers, could you (as a successful chair of the 
 FSP program) recommend that other programs consider multi-year projects? 
 
 A. We could, but something else we have done is not guaranteed the funds every 
 year. For example we would say ‘We will approve this as a multi-year project and if 
 we have money you will get it.’ Before recommending the multi-year projects else
 where I would rather recommend that we receive a piece of their money to fund 
 the project 

 
 

QUESTIONS & ANSWERS 
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Introduction to the Timber Growth and  
Value Program 

 
The Timber Growth and Value Program is one of three FIA-FSP 
research programs. Since 2004, approximately $15.8 million has 
been invested in projects under the eight program themes. The 
10-year strategy, developed by a program advisory committee 
(PAC) representing users of forest research from around the 
province, identifies research issues of interest to those who plan 
and manage BC’s forest lands. The PAC annually ranks these 
issues, using criteria such as size of knowledge gap and urgency, 
to determine priorities that will be eligible for funding through 
the Call for Proposals. Areas of high priority remain eligible for 
funding for several years, with the aim of building a 
comprehensive body of research on specific topics. 
 
Timber Growth and Value Program Chair, Alan Vyse, discussed 
the program’s broad goals, planning framework, and level of 
investment across themes and topics to date. He highlighted 
some of the key findings from completed research. He outlined 
major changes in the strategy this year and discussed the 
Growth and Yield Modelling Subprogram that will be initiated in 
2008-2009. 

AAALANLANLAN V V VYSEYSEYSE   
CCCHAIRHAIRHAIR, T, T, TIMBERIMBERIMBER G G GROWTHROWTHROWTH   ANDANDAND V V VALUEALUEALUE P P PROGRAMROGRAMROGRAM A A ADVISORYDVISORYDVISORY C C COMMITTEEOMMITTEEOMMITTEE 

2646 Valleyview Drive 
Kamloops, BC 
V2C 4E5 
(250) 372-8607 
vyse@telus.net 
 
 
Alan Vyse has worked in the 
forests of British Columbia for over 
forty years. He attended Aberdeen 
University and the University of 
Toronto and began his career as a 
forest economist for the Canadian 
Forest Service in Victoria. In 1974 
he moved to the BC Forest Service 
where he worked as a research 
forester in the former Cariboo 
Region and then in the former 
Kamloops region. He is now an 
adjunct professor in the Natural 
Resource Science Department at 
Thompson Rivers University and 
Emeritus Scientist with the 
Southern Interior Region of the 
Forest Service. His research 
interests cover the silviculture of 
southern interior forests. 
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Alan Vyse 
Chair, Timber Growth and Value Program and Advisory Committee 
Introduction to the Timber Growth and Value Program 
 
 Q.  How do you support development of a capacity in research areas that  
 obviously need attention/support but don’t seem to have the proposals put foward? 
 
 A. I don’ t know. I have not been involved long enough. If it was elevated to a high 
 enough priority then we could deal with it as a business in the business area rather 
 than as an open call for proposals, treated as a special case. 
 
 Bill– We may want to have a focused call. Has not been done in the past. 
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First Nations perspectives 
 

This presentation is intended to be a welcome and introduction 
to the Wet’suwet’en social and governance structure, as well as 
a discussion of some of the current issues facing the 
Wet’suwet’en, from a timber growth and value perspective. 
 
In this area, the Wet’suwet’en are a unique First Nation.  The 
Wet’suwet’en here have maintained their social and governance 
structure.  It’s something for which they have high regard.  The 
Wet’suwet’en are arranged in five different Clans, and based 
upon a matrilineal system, and these Clans have their own 
crests which represent different animals within their ecosystems, 
within their territories.  Their Clans are organized into extended 
family units which are called Houses, and each House has 
distinct territories where they gather resources, which influence 
First Nations trade and commerce, during prehistoric and 
contemporary times.  Such resources sustains the Wet’suwet’en 
feast and potlatch system – which emphasizes the value of our 
forests and the growth of economies, cultures and societies.   
 
The Wet’suwet’en culture reflects the dynamics of ecosystems as 
each Clan and House are central in the management of their 
natural and cultural resources.  This is how the Wet’suwet’en 
have been living for thousands of years, and therefore they are 
in an informed position to participate in the research that 
influences resource management.  
 
The Wet’suwet’en have a word that describes their philosophy 
towards the land: “Yinta”.  ‘Yinta’ refers to the land, the 
resources, the fish and the water and the air.  But it also refers 
to us as individuals, with our interactions to our surroundings, 
our interactions with the “Yinta”.  The health and well-being of 
the landscapes around us is a reflection of the health and well-
being of our communities and ourselves.   
 
Therefore, by sharing their experience and traditional knowledge 
with academic, industry and government agencies, a more 
informed position for resource management will evolve.  This will 
certainly benefit everyone with interests in the forests and land. 

DDDAVIDAVIDAVID   DEDEDEWWWITITIT   
NNNATURALATURALATURAL R R RESOURCESESOURCESESOURCES M M MANAGERANAGERANAGER, O, O, OFFICEFFICEFFICE   OFOFOF   THETHETHE W W WETETET’’’SUWETSUWETSUWET’’’ENENEN 

3873 First Avenue 
Smithers, BC 
V0J 2N0 
(250) 847-3630 
david.dewit@wetsuweten.com 
 
 
David deWit studied integrated 
resource management in British 
Columbia and completed a biology 
degree at the University 
of Calgary. His background involves 
wildlife habitat surveys, 
sensitive ecosystem preservation 
and wildlife corridor design. 
He currently works at the Office of 
the Wet’suwet’en developing 
an ecosystem-based management 
tool that will enable the First 
Nation to manage cultural and 
natural resources effectively 
with community, industry and 
government parties. 
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David deWit 
Natural Resources Manager, Office of the Wet’suwet’en 
First Nations Perspectives 
 
 Q.  Any thoughts on how researchers and First Nation communities can present 
 information such that the Traditional Ecological Knowledge (TEK) can be seen as 
 told by the expert and how that information can be followed through with the 
 information transfer being collaborative as well? 
 
 A. The Wet’suwet’en are in a position to share this information based on past  
 ecotyping and learning where the culturally important plants are based on BEC 
 zones and where important animal habitat is. Having these interfacing points of 
 knowledge of where the plants and animals are, how they are gathered and the 
 different time frequencies could shine some light in different avenues for different 
 area of research and researchers. 
 
 
 
 
  
 

 
 

QUESTIONS & ANSWERS 
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The benefits of managing complex even-aged  
stands in the SBS 

 
Traditionally, broadleaf tree species and other competing 
vegetation have been removed from conifer stands in the central 
B.C. interior to promote the growth of conifer crop trees. 
Vegetation management is an investment in the future stand: 
the stand will be more valuable as a result of the treatment. 
Value has both a total yield and a wood quality component. The 
study sites are located in the SBS wk1 about 50 km east of 
Prince George. They were logged in 1969, burned in 1970 and 
planted with 2+1 bareroot interior spruce in 1971. In 1985, 
three brushing treatments each of 0.575 ha were established on 
three white pine weevil (WPW) prone sites. The brushing 
treatments were complete removal of competing vegetation 
(Brush), removal of 7 m strips of vegetation (Alternate brush), 
and no treatment (Control). Five years after establishment WPW 
attack rates were 21.3, 14.8 and 15.1 percent respectively in 
the Brush, Alternate Brush and Control treatments. In 2003, 19 
years after treatment establishment, height was greatest in the 
Alternate Brush while dbh and stem volume were least in the 
Control treatment. Economic assessment of the treatments 
suggests the Control treatment is the best investment at 
rotation. Leaving the aspen and birch has not impacted the 
value of these stands. In fact it has i) reduced WPW attack 
which has enhanced wood quality, ii) resulted in earlier crown lift 
and smaller branches also enhancing wood quality and iii) 
increased structural and species diversity. We need to look at 
more complex even aged stands and assess the impact of 
silviculture treatments on future forest health, diversity and 
value. 
 
 

CCCHRISHRISHRIS H H HAWKINSAWKINSAWKINS   
FRBCFRBCFRBC———SSSLOCANLOCANLOCAN C C CHAIRHAIRHAIR   OFOFOF M M MIXEDWOODIXEDWOODIXEDWOOD, E, E, ECOLOGYCOLOGYCOLOGY   ANDANDAND M M MANAGEMENTANAGEMENTANAGEMENT, UNBC, UNBC, UNBC 

3333 University Way 
Prince George, BC 
V2N 4Z9 
(250) 960-5614 
hawkinsc@unbc.ca  
 
 
Chris Hawkins has a PhD from the 
Australian National University. Prior 
to joining UNBC he worked for the 
Research Branch of the BC Forest 
Service and the Land Use Advisory 
Planning Team of MacMillan 
Bloedel. Currently, the UNBC 
Mixedwood Group is investigating 
secondary structure and release in 
immature beetle attacked pine 
stands and the efficacy of brushing 
mixed species stand in the sub 
boreal and boreal forests. 
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Chris Hawkins 
FRBC– Slocan Chair of Mixedwood, Ecology and Management, UNBC 
The Benefits of Managing Complex Even Aged Stands in the SBS 
 
 Comment– The challenge in this is that we don’t know the characteristics of the 
 vegetation around these trees, it is very variable and the parameter that is used to 
 describe the opening is quite crude, the opening sizes can be various…. 
  
 A. We have stand density index numbers as well as which takes into account the 
 size and number of trees that are in it and we also used a 5 m radius so that even 
 the 4 m had a competition level around it and the stores were exactly the same... 
 
 Comment con’t– …. You spoke about thresholds and I think that is the key thing 
 that we have to arrive at because we can acknowledge that there is a threshold 
 level above which competition is detrimental and until this happens and it makes 
 its way into the resource community and makes it’s way into legislation/guidebook 
 the licensee is going to be compelled to treat if they can not get a free-growing 
 stand within 15-20 years and they are not going to go beyond that for the most 
 part, although we should, they are looking at the cost of not reaching a free-
 growing condition within the 15-20 years and costs associated with this (fines), 
 spending $500/ha that allows you to write-off a liability is a ‘no brainer’ until you 
 can get those threshold levels clearly identified. A few years ago there was a lot of 
 work done in this regard looking at brushing initiatives where densities were taken 
 down to 300-600 stems/ha and similar results were found, where conifers grew 
 quite well with moderate levels of vegetation and we have generally been working 
 with that since but it still hasn’t made it’s way into the minds of a lot of foresters. 
 There is still a disbelief because broadleaves are considered ‘bad’ and cause 
 problems. 
 
 A. ...It certainly depends, if we look at an aspen and a spruce,  aspen and pine you 
 are going to have a different story and there is yet another component to this 
 which we are trying to sort out in Fort Nelson and so far unsuccessfully, that is that 
 the response of your stand when your spruce trees are 2 m tall is going to be  
 different than the response when your trees are 4 m tall so there is an age size 
 thing that has to be incorporated into this.  
 
 Comment. I know why you have done this but you have not prescribed value 
 either in terms of monitoring and the broader value of broadleaves. If you go to 
 Scandinavia you pay more now for birch than you do conifers. I don’t know what is 
 going to happen over the next 20 years but if you look at the change in our indus
 try over the past 20 years I defy I am going to give us a good projection or what 
 will happen in 20 years time. This is the problem, you do these analyses but there 
 is a huge amount of uncertainty associated with this sort of thing and the point 
 that you end up with is 1) don’t do the same thing everywhere, and 2) make sure 
 that you do put some value on those other components (birch and aspen). 
  
  
 
 
 

….continued 

 
 

QUESTIONS & ANSWERS 

TTTIMBERIMBERIMBER G G GROWTHROWTHROWTH   ANDANDAND V V VALUEALUEALUE C C CONFERENCEONFERENCEONFERENCE   ——— F F FEBRUARYEBRUARYEBRUARY 6 & 7, 2008 6 & 7, 2008 6 & 7, 2008 

13



Chris Hawkins - continued 
 
 Q.  Have you looked into any mechanisms or how spruce and birch interact or how 
 or why there seems to be improved growth when they are together? 
 
 A. The hypotheses is that it is enhanced nutrient cycling from the broadleaves. In
 Scandinavia spruce is usually grown with Betula pendula with 700-800 stems/ha 
 and the spruce coming with it. There is a complementary affect is there. But  
 looking for a student to do this is hard as they would need a physiological back
 ground. I would need a student who has this in order to go out and do it. 
 
 Q. We heard earlier about FIA and setting priorities for funding for research  
 projects; lots of people have been doing research on this mixedwood topic,  
 especially with spruce, birch and aspen. It was mentioned earlier that the  
 dissemination of information recommended to change management practices, it 
 cannot occur until the policy or the free-growing guidebook is refined to define 
 those thresholds. Could this be elevated to a higher priority? 
 
 A. I can’t speak for the Forest Science Board (FSB) but in Fort Nelson we are 
 working very closely with the district and they are going to change their standards 
 based on what we have done up there. If you have a stand and your spruce are 
 over ’X’ you can have 3000 stems/ha of birch and we don’t care. 
 
  Sub Q. ...so it is a matter of having the stocking standards? 
 
  Sub A. It’s a matter of having the data to do it and Fort Nelson, Slocan and 
  Canfor and the district were interested in this so we have been working up 
  there for 5 years. 
 
 Comment (from FSB). I just want to make it clear that we provide information in 
 sense of research and extension for policy as well as for users. Everytime we have 
 had a discussion at the board in regards to ‘this policy should change’ we are  
 reminded by our government members that is not our mandate so we as the FSB 
 can’t do that. It is through the government policy and decision makers that have to 
 take that forward. We can take and funnel all of your ‘stuff’ but if the users or the 
 policy people choose not to pick it up and do something it is not our problem. 
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Early growth of white spruce underplanted  
beneath spaced and unspaced  

aspen stands in northeastern B.C. 
 

By R. Kabzems, C. Filipescu, P. Comeau and C. DeLong 
 
Planting white spruce under boreal aspen stands has the 
potential to create mixed stands in an economically and 
environmentally sustainable manner.  We examined 10-year 
growth of white spruce planted beneath a 55-year-old stand of 
trembling aspen following application of different levels of 
thinning and application of nitrogen fertilizer. Thinning 
treatments resulted in increased light reaching spruce seedlings.  
Fertilization did not appear to benefit the planted spruce. 
Fifteen-year-old white spruce underplanted in untended aspen 
stands at sites near Dawson Creek averaged 1.6 metres in 
height. Operational spruce planting stock performed as well as 
stock grown under partial shade in the nursery. Key factors to 
successfully implement this approach to mixedwood 
management are summarized. 

RRRICHARDICHARDICHARD K K KABZEMSABZEMSABZEMS   
RRRESEARCHESEARCHESEARCH S S SILVICULTURISTILVICULTURISTILVICULTURIST, M, M, MINISTRYINISTRYINISTRY   OFOFOF F F FORESTSORESTSORESTS   ANDANDAND R R RANGEANGEANGE 

9000 17th Street 
Dawson Creek, BC 
V1G 4A4 
(250) 784-1256 
richard.Kabzems@gov.bc.ca 
 
 
Richard Kabzems is a research 
silviculturist with the Northern 
Interior Forest Region, based in 
Dawson Creek. Richard’s work is 
focused on the boreal forests of 
northeastern B.C. Over the past 15 
years, research projects have 
examined long term soil 
productivity, alternative silviculture 
systems, broadleaf and mixedwood 
management, and vegetation 
management. 
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Richard Kabzems 
Research Silviculturist, Ministry of Forests and Range, Dawson Creek 
Early Growth White Spruce Underplanted Beneath Spaced and Unspaced Aspen 
Stands in Northeastern British Columbia 
 
 Q. You mentioned that 1200 stems/ha is a threshold level below which you can 
 expect reasonable growth up to a certain age, 30-60 spruce age at which point 
 harvest of the aspen should be carried out, is that right?…. 
 
 A. Those were some examples, I think your better predictive tool would be the 
 aspen basal area and Craig (2000) was trying to help people have some initial 
 numbers in order to help people decide if you’re going to do this what kind of  
 aspen stand would you look for to do this underplanting treatment, so it is the 
 balance of the Fort Nelson work showed it, if you have very high basal area,  
 relatively dense aspen stand that’s possible but may not be the best candidate and 
 on the other hand if you go too open you may with the understory vegetation have 
 a more competitive environment so you are trying to find those intermediate types 
 of aspen stands where you can establish and get a reasonable growth rate with a 
 minimal of other considerations. 
  
 Comment (con’t from above Q). … We do live in an environment where we can 
 make changes to stocking standards. It would be very helpful if the scientific  
 community could provide licensees with this threshold level, some guidance around 
 the threshold, like the basal area or other stocking index. The change in stocking 
 standards can be done on a landscape level by licensees they just need to be able 
 to find the information. 
 
 A. Hopefully my talk was not interpreted wrong, this is very different from a 50 
 year old aspen stands not 10 year old mixedwood stands. Yes, there is information 
 available, people have done work and based on this and my personal work, I would 
 personally recommend that you look at the aspen basal area and then they have a 
 predictive tool, but with any of these possibilities, you need to know where you 
 want to end up, how often do you want to use it, where do you want to use it, 
 what is your goal 50-100 years into the future to achieve this. The objective comes 
 first, instead of one size fits all. 
 
 Comment (FPB– Victoria)- What we have done in the Peace District is we have 
 aided the forest industry in that area to develop free-growing criteria for different 
 types of mixedwoods that Richard is talking about. It is not a project that you 
 come up with one mode of criteria; this is situation based, it will be different  
 depending on your product objectives, rotation objectives. You come up with  
 free-growing criteria for spruce-aspen on one side and then trying to come up with 
 a successional mixedwood stand, mesopatch mixedwood patches 
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Snowshoe hare damage on underplanted seedlings 
and strategies to reduce impacts  

 
Dothistroma and the mountain pine beetle are attacking young 
pine throughout large areas of British Columbia. One of the main 
silvicultural restoration techniques is the under planting of other 
coniferous tree species in impacted stands. Unfortunately, 
snowshoe hares are thriving in many of these stands and 
browsing by the hares is resulting in high losses of these under 
planted seedlings (>80% of seedlings). In response to these 
high losses, initial research was initiated which linked tree 
species under planted and the type of site (shrub-herb cover) to 
the damage seen from browsing. Research is now being 
conducted to determine if silvicultural strategies such as the 
removal of hare cover and the use of tree shelters can be used 
to mitigate the hare browse damage and help restore those 
impacted stands. The preliminary results from this ongoing 
research, including the level of impact on the different tree 
species in the different site types, will be presented.  

FFFRANKRANKRANK D D DOYLEOYLEOYLE   --- L L LUNCHUNCHUNCH T T TIMEIMEIME S S SPEAKERPEAKERPEAKER   
WWWILDLIFEILDLIFEILDLIFE D D DYANMICSYANMICSYANMICS C C CONSULTINGONSULTINGONSULTING 

Box 129 
Telkwa, BC 
V0J 2X0 
(250) 846-5154 
doyle@bulkley.net 
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Frank Doyle 
Wildlife Dynamics Consulting 
Snowshoe Hare Damage on Underplanted Seedlings and Strategies to Reduce  
Impacts 
 
 Q. How do squirrels kill the snowshoe hares? 
 
 A. Squirrels kill the snowshoe hares when the hares are 10 days old and younger. 
 Squirrels will only kill within their territory. The snowshoe hares nest in the tall 
 grass. All the hares have to do is let out one small squeak and the squirrels hone in 
 on this. They kill by one bite in the back of the neck. They carry the hare back to 
 their tree and hang them in a branch to dry. They are very effective and they can 
 take out a whole litter in their territory by doing that. Once again that would have 
 been a suppression agent in our forests but with the mature pine being gone the 
 squirrel numbers (we assumed) have declined meaning the main predator is out of 
 the system right now. 
 
 Q. You talked about ??...What size was….? 
 
 A. Both 
 
 Comment– ??....it is a specialist stock, it was a tree that was going to be thrown 
 away so we asked if we could outplant it into a field and planted it at…..seasons….
 so it would be effectively at 1/2 plus or a 1 plus. We asked for specs. We wanted to 
 make the shortest tree possible with the fattest stem and the most lateral 
 branches, it was kind of an experimental thing that the nursery had the flexibility 
 to try to turn it into where a…. 
 
 Q. Is there any indication of the nutrients that the tree has such as   
 nitrogen/oxygen used in greenhouses, is there any thoughts about cutting that 
 back maybe…., maybe producing a lot bigger stems, making sure the tree is much 
 bigger? 
 
 A. I collected natural regen. and nursery trees to look at the active herbivory  
 compounds and if we do see a result, because in this trial we have natural regen. 
 and nursery trees planted side by side, then we will go down that road and see if 
 that provides any more insights. We seem to have the feeling, from people in the 
 field, that browse pressure seems to be higher on nursery trees than naturals. The 
 down side is that you can actually have low density of hares in some of these  
 landscapes and if all your planting has the dothistroma and the mountain pine 
 beetle tree cover and there is still snowshoe hares running around and they feel 
 comfortable enough they can still take those seedlings, so the argument could be 
 that one hare in one evening could go down a line and take 10-20 seedlings. It 
 doesn’t seem to be only the amount of hares as a small amount can do major 
 damage. 
 
 
 
 
 

….continued 
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The effect of site type and light availability on height 
increment of individual juvenile trees  

 
By Erica B. Close and Rasmus Astrup 

 
The relationship between understory tree growth and light has 
been examined extensively in BC’s forests, but less work has 
studied how differences in soil resources interact with light to 
affect understory tree growth or how tree size affects these 
relationships. We fit and compared height growth models for 
1,102 juvenile lodgepole pine (Pinus contorta), interior spruce 
(Picea glauca×engelmanii), and subalpine fir (Abies lasiocarpa) 
trees growing in undisturbed forest understory, and in partially 
and fully cut-over areas across a range of soil resource gradients 
in the Sub-boreal Spruce zone of northwest British Columbia. 
The percent of above-canopy light reaching the forest 
understory was assessed for each tree using a hemispherical 
canopy photograph and Gap Light Analyzer 2.0 software. We 
classified soil moisture and nutrient regimes according to B.C.’s 
Biogeoclimactic Classification System and measured height 
growth as the average annual height increment over the past 
three years. Using the multiple working hypotheses framework 
and maximum likelihood methods, we compared height growth 
models to understand the effect of soil resources and tree size 
on the light-growth relationship, and to understand whether 
species differed in their responses to light and soil resources.  

 
 

EEERICARICARICA C C CLOSELOSELOSE   
SSSOILOILOIL   ANDANDAND V V VEGETATIONEGETATIONEGETATION S S SCIENTISTCIENTISTCIENTIST, B, B, BULKLEYULKLEYULKLEY V V VALLEYALLEYALLEY R R RESEARCHESEARCHESEARCH C C CENTREENTREENTRE 

Box 4274 
Smithers  BC 
V0J 2N0 
(250) 847-2827 
erica.close@bvcentre.ca 
 
Erica Close first worked in the field of 
forest science during her 
undergraduate years at Dartmouth 
College, New Hampshire, where she 
was an intern in the forest dynamics 
lab. She gained more experience in 
temperate and boreal forest ecology 
during field jobs in Washington, Alaska, 
and interior British Columbia. It was 
her interest in soil-plant interactions 
and native plant restoration that led 
her back to school for an M.Sc. degree 
in Land Reclamation at the University 
of Alberta. In graduate school she 
studied the effect of soil salinity on 
boreal forest productivity, a topic of 
concern for well site, pipeline, and 
oilsand mining reclamation in Alberta. 
Erica's other research interests include:  
non-timber forest products 
development and management, 
invasive species management, forest 
understory plant ecology, mycorrhizal 
ecology, and forest biogeochemistry. 
 
At the Bulkley Valley Research Centre, 
Erica has been involved with research 
examining the effects of above and 
below ground competition and soil 
moisture and nutrients on tree growth, 
allometry, and nutrition. As a young 
scientist, she benefits from two 
elements brought together by the 
Bulkley Valley Research Centre: 
collaboration with natural resource 
professionals and accessible 
ecosystems. 
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Erica Close 
Soil & Vegetation Scientist, Bulkley Valley Research Centre 
The Effects of Site Type and Light Availability on Height Increment of Individual 
Juvenile Trees 
 
 Q. Did you explore any light levels below 25%? 
 
 A. Yes, I went down to 8%, but anywhere below 20% light is very difficult to….
 but I showed graphs of that…….showing pine because going beyond…. 
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Preliminary 15 year results from the Rennell Sound 
silviculture systems trial 

 
A partial cutting experiment was established at Rennell Sound in 
the CWHvh2, Queen Charlotte Islands (Haida Gwaii) in 1992.  
Four different silviculture systems plus unlogged controls were 
established for comparison at two sites in old-growth forest:  
conventional clearcut; unlogged control; 25% stand removal (by 
basal area) using single-tree selection; 20% removal as group 
selection and 50% removal as group selection.  All treatments 
were manually felled and helicopter yarded.  Although the 
attempt was made to establish these treatments as classical 
systems, removal patterns at the time of logging and lack of 
subsequent harvest entries and have made these treatments 
very similar to contemporary high-retention harvests.  Natural 
regeneration was strongly dominated by western hemlock, 
numerically.  Sitka spruce regeneration was locally abundant, 
especially near conspecific residual overstory trees.  Western 
redcedar natural regeneration was virtually absent.  Height 
growth of naturally regenerated hemlock tended to exceed that 
of spruce, except in the 25% and 50% group removal 
treatments on one of the two sites.  Survival of un-protected 
western redcedar was very low.  Vexar protection increased 
cedar growth but did not otherwise increase regeneration 
prospects.  Losses of overstory trees and groups to wind appear 
to be on-going and substantial.  Danger-tree assessments are 
necessary before entries by surveyors. 

RRRODERICKODERICKODERICK N N NEGRAVEEGRAVEEGRAVE   
RRRESEARCHESEARCHESEARCH S S SILVICULTURISTILVICULTURISTILVICULTURIST, M, M, MINISTRYINISTRYINISTRY   OFOFOF F F FORESTSORESTSORESTS   ANDANDAND R R RANGEANGEANGE 

2100 Labieux Road 
Nanaimo, BC 
V9T 6E9 
(205) 751-7160 
roderick.negrave@gov.bc.ca 
 
 
Education: 
 
2004:  PhD, Forestry, University of BC 
(Dr. C.E. Prescott, supervisor) 
1993:  M.Sc., Forest Science, 
University of Alberta (Dr. V.J. Lieffers, 
supervisor) 
1988:  B.Sc. (Agr.) with Honours 
(Plant Science), University of BC 
 
Career History: 
 
2005 – Present:  Research 
Silviculturist, Coast Region, BC Forest 
Service (Nanimo) 
2004 – 2005:  Heritage Protection 
Specialist (parks biologist), Alberta 
Parks and Protected Areas, Grande 
Prairie, AB 
1998 – 2000:  Land Sciences 
Instructor, Land and Resource 
Management Program, Northern Lights 
College, Fort St. John, BC 
1996 – 2004:  Consulting/contracting 
plant range and forest ecologist 
1992 – 2000:  Owner/ operator of a 
mixed farming operation, Ft. St. John, 
BC 
1990:  Land Officer, BC Crown Lands 
1988 – 1990:  Agronomist, BC 
Cattlemen’s Association 
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Roderick Negrave 
Research Silviculturist, Ministry of Forests and Range, Nanaimo 
Preliminary 15-Year Results from the Rennell Sound Silviculture Trial 
 
 Comment- I have been fortunate enough to work on these sites in the Queen 
 Charlottes and I have also been doing similar work that you have been doing but 
 with more of a wildlife perspective…..so this is just a comment on some   
 observations. From a wildlife perspective the single tree selection seems to 
 maintain Goshawk foraging value….so that was one positive and it also maintains 
 multi-year nesting but…..so take it out of the silviculture rep. And put it into  
 wildlife values. Another comment from work done more on the eastern side of the 
 Island (protected side) are that blowdown rates are 5% after 2-3 years, seems to 
 be very sight specific as in some areas that was not happening. 
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Are free growing stands in the Lakes TSA meeting 
timber productivity expectations? 

 
By Alex Woods and Wendy Bergerud 

 
The current administrative milestone for ensuring effective reforestation 
is the free-growing declaration.  When the free-growing milestone is 
achieved, it is assumed that the young managed stand is on a 
trajectory that will result in a productive mature stand.  There are no 
monitoring procedures in place to determine if free-growing stands are 
meeting these expectations.  The purpose of this study was to examine 
whether the reliance that has been placed on this policy is supported by 
stand performance from a timber yield perspective.   
  
Sixty randomly sampled free-growing stands were evaluated in the 
Lakes Timber Supply Area (TSA) in central B.C.  Sample stands were 
grouped into two classes based on the number of years since free-
growing declaration: half were declared 1987-1994 (early), and the 
other half declared 1995-2001 (late). We used the silvicultural planning 
model TIPSY to estimate projected volume at a rotation age of 80 
years.   
  
We found that the mean projected volumes at rotation based on free-
growing declaration values were not significantly different from volume 
projections based on 2005 stand attributes for either the early or late 
groups.  Based on declaration attributes the mean projected volumes 
for the early and late groups were 327 and 316 m3/ha, respectively.  
Using 2005 stand attributes, projected volume for the early and late 
groups were 324 and 314 m3/ha, respectively.  These projected values 
closely match the projected values from the most recent Timber Supply 
data package for the Lakes TSA. The mean density of both well-spaced 
and free-growing stems has remained relatively stable since declaration 
with both the early and late groups at or close to 1000 well-spaced 
stems per hectare.    
 
The most significant difference between observation times (free-
growing and 2005) for all stands was the marked increase in forest pest 
incidence.  Over 27% of all declared free-growing pine leading stands 
had >20% hard pine rust incidence, with pine leading stands 
representing 90% of the sampled managed stands. The increase in pest 
incidence is probably due to a combination of increased recognition, as 
well as real increases in forest pests.  The vast majority (84%) of pest 
affected trees in stands that no longer pass the minimum stocking level 
of 700 fgsph based on the LCL test are in the 4m+ height class. In 
2005 one of the stands in the early group was identified as being 
attacked by mountain pine beetle, with 70-75% of the trees infested.  
As of November 2007 an additional ten stands in the early group have 
been attacked by the insects, though the incidence of attack in these 
stands is much less.   
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Smithers, BC 
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(250) 847-6382 
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Alex Woods has worked in 
forestry in B.C. since 1985. He 
received his Forest Technology 
diploma from BCIT in 1987, his 
Forest Science BSc from University 
of Alberta in 1990 and his MSc in 
Forest Science specializing in forest 
pathology under Dr. Bart van der 
Kamp from UBC in May, 1994. He 
was hired by the BC Forest Service 
as the Regional Pathologist for the 
Prince Rupert Forest Region in 
Smithers in June 1994 and has 
been there ever since. He has 
recently focused his attention on 
Dothistroma needle blight and its 
relationship with climate change. 
Alex has also focused on forest 
policies such as free growing from 
both a forest management and a 
forest health perspective. 
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Alex Woods 
Regional Pathologist, Minsitry of Forests and Range, Smithers 
Are Free-Growing Stands in the Lakes TSA Meeting Timber Productivity     
Expectations? 
 
 Comment– The industry has never made the claim that free-growing stands were 
 going to carry on unabated, licensees are essentially making a declaration that 
 these standards have been met, standards that have been met in SP’s or standards 
 of the day. There was always risks associated from that point forward. This has 
 changed a bit under FRPA. There is changes that tie future progression/projection 
 of  stand health through their current condition, but in the past foresters made the 
 claim that here is what it looks like now and if there was a belief that the stands 
 were going to carry on unabated and reach a certain condition that was predictable 
 to free-growing that belief was the ministry’s belief and a lot of us have been  
 saying this for years, somebody better take a good look at these stands after  
 free-growing and make sure you have a good monitoring protocol in place, at least 
 some of the licensees had monitoring protocols on their TFLs, while a lot of others 
 did not, but it is really the ministry’s responsibility to make sure that protocol is in 
 place. 
 
 Speakers counter-comment– I think it is bigger than that and I think the  
 responsibility to get those stands established in the first place should perhaps 
 come back home because the way we have free-growing right now a licensees 
 obligation is to create a free-growing stand but to do it as cost-effectively as  
 possible to make sure that their bean counters don’t get down there next. So if you 
 are trying to build a stand of all these things hitting it and you have a short-term 
 goal post of getting a stand to age 10 as cost-effectively as possible those things 
 don’t go together. 
 
 Comment– You have been talking about changing free-growing policy but we 
 have  talked about this for many years and I think that we should think more about 
 Tenure Policy or Area Based Tenures. It is ‘all’ of our responsibility and since the 
 change from ministry responsibility to industry responsibility there has been huge 
 changes. It is a measure of what is acceptable to the crown (4 control mechanisms 
 have been developed), it seems that we are measuring what is bad but we also 
 have to look at what is good. 
 
 Speaker counter-comment– Good point, some of the stuff that I have found in 
 the Okanagan is unsettling, we are learning more and doing a better job than what 
 we used to do. In the Okanagan some more recently declared stands in that TSA, 
 40%  of those are already below minimums. Some of this may be the fact that we 
 are looking at a minimum that should apply to stands that are age 10-15 and we 
 are looking at age 25 stands, we may not need 700 stems/ha. Points out that we 
 do need a goalpost mid-point rotation. Can’t avoid disturbance. 
   
 
 
 
 
 

….continued 
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Alex Woods - continued 
 
 Comment– I was around when they developed this Invasive Silviculture Policy and 
 it’s because between the age of 0 and 30 these stands are in such a flux that it is 
 hard to determine what is going to happen to these stands (climate change). At 
 that time industry wanted government to come up with a way that they could  
 actually find a way to legally relieve themselves of this responsibility and the  
 government accepted it (free-growing). In every other province they have 
 agreements where industry and government work together to responsibly manage 
 these stands to a full rotation. We are pushing people to look at getting industry, 
 government and First Nations to look at a Tenure reform. 
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TASS III: An enhanced growth and  
yield model for complex stand structures 

 
The Tree and Stand Simulator (TASS) is a biologically-oriented 
model that simulates the growth of crowns and stems of 
individual trees in a 3-D growing space. Since the early 1980s, 
version II of TASS has generated yield tables that have provided 
most of the growth and yield projections used in B.C. for Timber 
Supply Analysis and for the evaluation of silviculture predictions. 
TIPSY was developed in the early 1990s to manage and rapidly 
manipulate a large database of TASS tables to meet the needs of 
yield analysts and silviculturists. However, the potential of TASS 
II and TIPSY to address complex stands is limited to certain 
applications (e.g., variable retention (VR) in even-aged stands; 
Di Lucca et al. 2004).  We are nearing the completion of a 
project that integrates both revised existing modules and 
incorporates specialized new routines that establishes a new 
generation (TASS III) designed specifically for the complex 
structures found in uneven-aged and mixed species stands. The 
integrated existing and new modules include:  

• A revised computer architecture for TASS canopies  that 
accommodates multi-layered structures; 

• A revised crown competition algorithm to handle trees of 
unequal tolerance and branch stiffness; 

• A raster-based light model, tRAYci; 
• A Graphic User Interface (GUI) that  displays 3-D images of 

simulated stands as they grow and allows users to 
implement complex silvicultural treatments and harvesting 
systems.  

 
The following capabilities are now available: 

• Improved and expanded biological fidelity;  
• Realistic and accurate predictions for complex stands (e.g., 

yield impact of VR/partial cutting); 
• Capacity to assess light levels (e.g., light maps before and 

after partial cutting); 
• User friendly and familiar front end; 
• Visual display of thinning/partial harvesting with the 

capacity to view the trees from different positions above or 
within the stand, and zoom in on features of interest. 

 
In this talk, some of the new model components are discussed 
and/or demonstrated, including: 

• The new rules that governs crown competition; 
• The new rules that reduces growth under low light; 
• The key GUI features. 
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P.O. Box 9519, Stn. Prov. Govt. 
4th floor, 727 Fisgard Street 
Victoria, BC.   
V8W 9C2 
(250) 387-6535 
jim.goudie@gov.bc.ca 
 
Jim Goudie was born in Toronto, 
Canada and raised in Orange 
County, CA. Jim graduated from 
Humboldt State University with a 
BSc in Forest Science in 1976 and 
received a master’s degree in 1980 
at the University of Idaho (UI) 
studying under Dr. Kenneth 
Mitchell in forest growth modelling 
(TASS).  He then worked for five 
years as a research associate and 
he worked on growth and yield 
research projects in the U.S., 
Canada, Africa and the Philippines. 
The BC Ministry of Forests 
Research Branch hired him in 
August, 1985 and assigned him 
responsibility for developing site 
index curves, managing and 
summarizing a large PSP database 
for model calibration and 
validation, and expanding and 
improving updated versions of 
TASS and associated programs. His 
particular modelling interest is in 
the modelling crown architecture 
and morphology and their affect on 
wood quality attributes (relative 
density, knot size and distributions, 
etc.).  He was appointed to the 
leadership role in the stand 
development modelling group after 
Ken Mitchell’s retirement in March, 
2003. In his spare time, Jim enjoys 
bicycling, kayaking, and house 
renovations, which, like a growth 
model, are never finished. 

TTTIMBERIMBERIMBER G G GROWTHROWTHROWTH   ANDANDAND V V VALUEALUEALUE C C CONFERENCEONFERENCEONFERENCE   ——— F F FEBRUARYEBRUARYEBRUARY 6 & 7, 2008 6 & 7, 2008 6 & 7, 2008 

26

mailto:jim.Goudie@gov.bc.ca�


James Goudie 
Research Leader, Stand Development Modeling, Ministry of Forests and Range, Victoria 
TASS III: An Enhanced Growth and Yield Model for Complex Stand Structures 
 
 Q. Is it mostly conifers in your complex stands or are there some broadleaves as 
 well? 
 
 A. No, one of the associated projects deals with mixedwood work.  
 
 Q. Is there a desktop face version of TASS III available? 
 
 A. March 31st is supposed be available. 
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An object-oriented approach for  
extraction and identification of individual tree 

crowns from high resolution images 
 

By Aaron Trowbridge and Rasmus Astrup 
 
The current forest management paradigm calls for increased 
focus on complex stand management. A transition from 
management of uniform even-aged single-species stands to 
complex stand requires changes to on the ground practices but 
also to planning tools, data requirements, and forest research. 
Complex stands are often characterized by high degrees of 
spatial heterogeneity. To develop appropriate management tools 
and stand descriptions we require new data acquirement 
approaches that efficiently capture and describe the spatial 
distribution of individual trees.     
 
Here, we describe an object-oriented approach that generates a 
map of individual species-classified tree crowns from remote 
sensed imagery. We developed hierarchal object-based 
algorithms using the commercially available software Definiens 
Professional 5. This software allows for the powerful combination 
of traditional pixel-based classification with object-based 
relational classification. Three channel (visible light) images with 
a five cm pixel resolution were acquired with a low cost fixed-
wing airborne camera. Algorithm training and validation used a 
network of existing manually stem-mapped plots spanning from 
young even-aged to old growth stand types. 
 
Validation of the developed algorithm illustrates that the utilized 
approach has potential to become an efficient tool in collection of 
spatial data for forest management and forest research. 
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Smithers  BC 
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Aaron Trowbridge grew up in the 
Bulkley Valley where he was 
mentored in ecology and terrain 
sciences by a variety of local 
professionals. He is fascinated with 
the interactions between terrestrial 
ecology and soil and landform 
processes. He also strongly 
believes in the power of modern 
spatial information technology to 
help organize and expand our 
knowledge of complex natural 
processes and patterns. 
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Aaron Trowbridge 
Junior Researcher, Bulkley Valley Research Centre 
An Object-Orientated Approach for Extraction and Identification of Individual 
Tree Crowns from High Resolution Aerial Images  
 
 Q. Have you included any samples of Mountain Pine Beetle yet? 
 
 A. We utilized a bunch of pre-existing stem mapping plots and those stem mapping 
 plots were laid out to not have pine beetle mortality but we certainly see some 
 utility in this and one application might be to look at assessing the distribution and 
 abundance of secondary structure in stands that have heavy mortality. Challenges 
 would by finding the right weather conditions. 
 
 
  
   

 
 

QUESTIONS & ANSWERS 

TTTIMBERIMBERIMBER G G GROWTHROWTHROWTH   ANDANDAND V V VALUEALUEALUE C C CONFERENCEONFERENCEONFERENCE   ——— F F FEBRUARYEBRUARYEBRUARY 6 & 7, 2008 6 & 7, 2008 6 & 7, 2008 

29



Density and distribution of advanced regeneration in 
the MS biogeoclimatic zone  

in relation to site moisture and  
overstory density 

 
The purpose of this project was to develop models to predict the 
abundance and spatial distribution of advance regeneration in 
stands that have been attacked by the mountain pine beetle in 
the Montane Spruce (MS) biogeoclimatic zone.  Twenty-eight 
samples plots were established in the MS zone around Merritt. 
Tree counts of advance regeneration, diameter and height of 
overstory, and moisture regime were collected on each sample 
plot. Models relating abundance and spatial distribution of 
advance regeneration to moisture regime and overstory 
characteristics were developed. Planners and silviculturists will 
be able to use these models to determine which stands will be 
able to regenerate on their own following an MPB attack. 
Identifying the amount and spatial distribution of advance 
regeneration in these stands will be important for long-range 
planning and timber supply analyses because management 
interventions will not be done in all stands that are attacked by 
MPB. 
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Gordon Nigh graduated from 
University of Toronto with a Ph.D. 
in 1994, specialized in biometrics/
growth and yield. He has worked 
with Research Branch, Ministry of 
Forests since 1992 as a growth and 
yield biometrician and focused on 
site productivity for many years. 
He is moving on to develop 
expertise in other areas and has 
done some MPB-related projects. 
Gordon is also getting involved in 
impacts of climate change on 
growth and yield. 
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Gordon Nigh 
Research Branch, Ministry of Forests and Range, Victoria 
Density and Distribution of Advance Regeneration in the MS Biogeoclimatic 
Zone in Relation to Site Moisture and Overstory Density 
 
 Q. Did you try to explain some of that variability with other variables? 
 
 A. We had overstory basal area, overstory density and moisture class of the site. 
 Due to our hypotheses we were only interested in these variables but I am sure 
 there were other factors. 
 
 Q. Is there any attempt at testing or developing this model elsewhere? 
 
 A. I have a proposal to do the same thing in the IDF zone. No attempts at  
 validations, our sample size was not big enough to split the datum under  
 validation. 
 
 Q. I was wondering how you decided on the height criteria, the majority of them 
 were less than 2m, what was the significance of this and if there was consideration 
 of tying it back to the deviation for stocking standard assessment based on height 
 and diameter criteria? 
 
 A. We didn’t take into consideration the stocking standards, the height classes 
 were kind of arbitrary but we figured the smaller height classes (<10cm) had a low 
 chance of making it into the next crop and the larger trees (2-10m) they have a 
 higher chance of making. We could look at that but haven’t. 
 
 Q. Your experiment did not seem to do a very accurate job of helping you  
 understand the mechanisms that are controlling species composition and spatial 
 pattern, how would you change your design to accommodate this?  
  
 A. What we need is more plots. 2 were very high density and the others were 
 around the same density so if we had put more plots in we may have been able to 
 capture more variability and maybe better relationships.  
 
 Q. What about stem mapping? 
 
 A. We considered stem mapping but it is a very expensive process.  
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Patterns of advance regeneration in pine-leading 
stands in the Sub-boreal Spruce zone 

 
By Philip J. Burton and Darin Brooks 

Canadian Forest Service 
University of Northern British Columbia 

Kim Forest Management Inc. 
 
Data from multiple sources containing reliable determinations of 
advance regeneration (conifer seedlings >10 cm tall and 
saplings <7.5 cm dbh) in stands containing lodgepole pine the 
Sub-Boreal Spruce (SBS) biogeoclimatic zone of central British 
Columbia were pooled in a single database of  1524 records. Plot 
locations were overlaid on forest cover and topographic maps 
and related to various other geo-referenced data to develop 
predictive models of understory densities and stocking. One of 
the strongest trends is among biogeoclimatic subzones, with 
mean total conifer regeneration densities as follows:  
SBSwk>SBSmk>SBSmc>SBSdw>SBSdk.  
This trend is confirmed by strong positive correlations with 
interpolated estimates (using ClimateBC and PRISM) of normal 
precipitation (especially snow) and negative correlations with 
seasonal temperatures and heat moisture indices. There is no 
evidence for greater abundance of spruce and fir in the 
understory as stands age. Conifer understory densities are 
greater in polygons rated as having lower crown closure, but 
there is no significant relationship to ground-based estimates of 
light availability. Regeneration densities are greater in plots 
containing more non-pine species in the overstory. Seed density 
limitations are also suggested by higher regeneration densities 
found in plots closer to polygons dominated by non-pine species, 
or (in some subzones and stand types) closer to streams and 
wetlands that often contain large seed-producing spruce trees. 
Locations with high densities of advance regeneration can be 
given lower priority for salvage logging after mountain pine 
beetle attack, as they do not require silvicultural intervention to 
assure forest continuity. Issues of what constitutes adequate 
stocking and how to map within-polygon variability are 
discussed. 
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Phil Burton is Manager of Northern 
Projects for the Pacific Forestry Centre 
of the Canadian Forest Service, based 
in Prince George, B.C., where he is also 
an adjunct professor in the Ecosystem 
Science & Management Program at the 
University of Northern British Columbia. 
Phil has written several dozen papers 
and book chapters on vegetation 
dynamics and forest regeneration, and 
he currently researches various aspects 
of forest disturbance ecology. A 
common theme of his work has been 
the integration of conservation biology 
into sustainable forest management. 
 
Phil is a registered professional 
biologist with a BSc (Hon.) from the 
University of Saskatchewan (1978), 
MSc from University of Hawaii (1980), 
and a PhD from University of Illinois 
(1989). He and his wife Carla had an 
independent research and consulting 
firm in Smithers from 1995 through 
2003, and they retain strong ties to the 
Bulkley Valley. He has been a member 
of the Bulkley Valley Community 
Resources Board and was a founding 
Director of the Wilp Sa Maa’y 
Harvesting Co-operative. Phil currently 
sits on the boards of the Northwest 
Institute for Bioregional Research, the 
FORREX Research and Extension 
Partnership, and the Bulkley Valley 
Research Centre. 
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Phil Burton 
Associate Professor, UNBC/Pacific Forestry Centre, Canadian Forest Service 
Patterns of Advanced Regeneration in Pine-leading Stands in the Sub-boreal 
Spruce Zone 
 
 Comment- The focus seems to be on predicting advanced regeneration from a 
 timber perspective. Some of these stands may be very valuable from a biodiversity 
 perspective even if they do not have enough stocking in them in reference to large 
 live trees, these may become rare in the future. 
 
 Q. What is the desired landscape? 
  
 A. We want to have it all; a thrifty sustainable forest, we want to have biodiversity 
 and landscapes that maintain all the values (wildlife, recreation, etc.) and non-
 timber activities and resource values. The problem is that the management of most 
 provincial forests is that once it does come under the responsibility of a forest 
 products company in terms of harvesting it now goes into the stream of being a 
 silvicultural priority meaning growing trees for more timber with timber being  
 defined by today’s standards, heavy emphasize on conifers and saw logs. 
 
 Q. What is the attitude here (northern BC) on sub-alpine fir in stocking standards? 
 
 A. It is not a preferred species but an acceptable species. We rolled everything into 
 acceptable species, because there is a biodiversity value and a timber value. If we 
 end up in a timber supply crunch anything will be desirable. I would argue for  
 acceptance of sub-alpine fir, black spruce, birch, aspen, cottonwood depending 
 where you are. 
  
 Q. How do we get the message across that planting sub-alpine fir is not a bad 
 thing, how do we cross that barrier? 
 
 A. The next conference theme is balsam is good….haha. 
 
 Comment– Fornitek is saying that sub-alpine fir second growth is like a different 
 sub-species it has really good properties, as far as treatability (pressure treatment) 
 it treats right to the pith, might be a better quality product. 
 
 Comment– I appreciate what you say about walking through the forest, if we 
 want to keep predicting we are not going to get anywhere, the forest isn’t dead, as 
 long as we respect that we will be okay. 
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We covered a very broad range of topics today.  We had excellent presentations. 
 
I’ve got some key words from today and one is “It is Vyse”! 
 
I really liked Alex’s hydrological description “The mother dump”. 
 
I liked Rod’s description of his research trial as some of the treatments being a “Dog’s 
breakfast”.   
 
But I think the prize goes to Phil and what he said was “Believe, and tell your neighbours”. 
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Jean Cook is currently a Research Manager at the Wood Products 
Division of FPInnovations. Jean joined Forintek as a Research 
Scientist in 1984. Jean holds a BSc (Hons Statistics) from the 
University of Manitoba, a MSc. (Econometrics) from the University 
of Edinburgh and a Ph.D. in Statistics from the Faculty of 
Mathematics at the University of Waterloo.  
 
Part of the Forintek management team since 1990 Jean has 
managed every research program at the Western Division, the Fire 
Research program in Ottawa and, for the past 15 years has 
continuously served as a National co-ordinator of at least one of 
Forintek’s industry and government member advisory committees.  
(More detail given below.) 
 
Jean is adept at forming productive relationships and working in a 
multidisciplinary team-environment. She has a successful track 
record serving as technical advisor and/or project manager on 
multi-stakeholder forest sector initiatives. Forintek recruited her in 
1984 to serve as Canada’s statistician on the joint US/Canada In-
grade Committee that established the current engineering design 
values for commercial grades of North American lumber. She 
designed the experiments and provided the basis for European 
Union acceptance of 56oC for 30 minutes as the thermal death 
time of the pinewood nematode. Jean led the cross disciplinary 
team that developed the industry phytosanitary treatments 
adopted by Canadian and European plant health authorities. When 
Forintek manager of Engineering she served on committees of the 
National Lumber Grades Authority, on the Standards Council of 
Canada’s Canadian Advisory Committees for ISO and on the joint 
US/Canada/Japan Building Experts Committee advising the Japan 
Ministry of Construction on revisions to the Japan Building 
Standard Law. Currently Jean serves on the Board of Directors of 
the Canadian Standards Accreditation Board. 
 
In 2001 Jean was seconded to the Government of Canada and 
spent six months serving as Special Advisor to the Forest 2020 
secretariat of the Canadian Council of Forest Ministers. Jean is 
currently Manager of Composites Products and Resource 
Characterisation, manager responsible for FPInnovations Wood 
Products Division mountain pine beetle related programs, worked 
with the Province of British Columbia to develop a bioenergy 
strategy and is currently developing a sector wide FPInnovations 
Value Chain initiative addressing Canada’s Boreal Forests. Jean is 
one of Canada’s two representatives on the North American 
Forestry Commission’s Study Group on Wood Products. Jean was a 
founding member of the Study Group, established as part of the 
NAFTA. Canada currently holds the Chair and has successfully 
engaged the US and Mexico to focus on one goal: Increase the 
demand for North American wood products in North America. 
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Jean Cook 
Manager of Resources and Composites, FPInnovations– Forintek Division 
 
 Q. What about some cellulose products that can replace plastic grocery bags? 
 
 A. Yes you could make all sorts of fibre/linen products not limited to wood 
 products. 
 
 Speaker comment (as asked by audience member)- Speaker talks about 
 bioenergy; listen at own leisure (43:40)   
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Response of understory trees and 
vascular plants to MPB attack 

 
By Craig DeLong and Ben Heemskerk 

 
Climate change is one of key factors leading to the current 
mountain pine beetle (MPB) pandemic in British Columbia. Prior 
to this outbreak, the dominant disturbance agents were fire and 
harvesting. A key question is how landscape and stand level 
dynamics will be altered by this new dominant disturbance 
agent, since many of the stands will remain unsalvaged. We 
have established 50 permanent sample plots in MPB impacted 
stands. Changes in stand structure, vegetation and functional 
wildlife habitat along with tree mortality and growth are being 
monitored. There has been almost complete mortality (98%) of 
lodgepole pine above 22 cm dbh but variable mortality (21 - 
98%) of smaller lodgepole pine. There is a wide variation in the 
density (125 - 7175 sph) and basal area (0.7 – 23.2 m2/ha) of 
live non-pine tree species within the stands. There has been 
close to a 200% increase in height increment for understory 
white spruce, black spruce and subalpine fir 2 years following 
death of the lodgepole pine canopy. Seedling establishment is 
variable on burned plots but in general should result in a stocked 
stands. Very few seedlings have established in unburned plots. 
Vegetation changes are most obvious for ground covers such as 
twinflower, kinnikinnick, and bunchberry. The ecosystem 
changes occurring in these stands from MPB and MPB salvage 
harvest are substantially different from those that were 
dominant on the landscape within recent history. Determining 
how these changes will affect timber supply and organisms that 
have adapted to the past fire and harvest regime and what 
management strategies are needed to minimize these impacts 
will be key challenges for forest management.  
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Craig DeLong is a professional 
biologist who has a BSc in Biology 
(Univ. of Victoria) and an MSc in 
Natural Resources Management 
(Univ. of Northern B.C.). His 
current interests are natural 
disturbance dynamics at multiple 
scales, stand and plant succession, 
and natural disturbance as a 
template for forest management. 
The main goal of Craig's research is 
to maintain ecosystem integrity 
and function while reducing the 
cost of forest management through 
a better understanding of forest 
ecosystems.  
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Craig Delong 
Regional Ecologist, Ministry of Forests and Range, Prince George 
Response of Understory Trees and Vascular Plants to MPB Attack 
 
 Q. I like the suggestion of a need for a landscape level species composition,  
 targets and objectives, I was wondering if we can carry that the next step further 
 into landscape level targets for deviation from potential volume?  
 
 A. I would like to go all the way with landscape level main idea. I think that is 
 where we should be doing all of our checking, we shouldn’t be doing this stand-by-
 stand checking of what is out there. We should be developing some stand 
 structures that we want to have out there, how much of them and then we  
 randomly select out of that population to determine how those things are doing, 
 then adjust our models. 
 
 Q. Historically we have done a lot of clear-cut logging and sub-alpine fir has not 
 responded for 7-8 years, are you saying that if we left the dead pine standing that 
 we would get an immediate response as opposed to a delayed response? 
 
 A. That is what my data suggests.  
  
 Comment– Maybe the difference between the dead pine stands and the clear-cuts 
 is that a lot of the dead pine stands are starting to water up, where as in the clear-
 cuts there is a lot more moisture evaporation…..(moves into a question) 
 
 Q. What were the vegetation trends from the burn plots? 
 
 A. The more I look at fire there is a lot of…….(missed some due to change in sound 
 recording)….but is all over the map, depending on how severely it was burned and 
 the abundance of seed sources. It’s a bit like when you herbicide depending what 
 is on the road side and what seed sources are around. 
 
 Q. I was wondering about the delay between event and release? And what was 
 your classification of before and after outbreak? (outbreaks can last on average 10 
 years, this study has not been going that long) 
 
 A. We do whatever we can with the data that we have. We do have 5 ha reserves 
 so I want to do some falling and stem analysis to look at diameter response. 
 
 Q. You said that you threw out your plots that did not have 10 trees/plot because 
 there may be some inter-tree competition that you threw away? 
 
 A. Yes, and in retrospect I am not sure why I did that but I am going to gather 
 that back in. I thought it was a good idea at the time.  
 
  
 
 
 
 

….continued 
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Craig Delong - continued 
 
 Q. I am also wondering if you saw any inter-tree competition, i.e. those stands had 
 a lot of sub-alpine fir in them, did you see less of a response slower or did you look 
 at any of those dynamics that may be happening or did you pre-select your plots? 
 
 A. The plots were completely randomly selected, there was no pre-selection and as 
 a far as inter-tree competition that is more than I can take on right now but there 
 is the potential for someone else to take it on. 
 
 Q. Where is the higher level discussion of fire as a tool in all of this? 
 
 A. That’s a good question for the fire guy in our region. I have been pushing to use 
 fire as a tool for a long time and it never seems to happen due to the risk factor, 
 smoke factor and so on. It certainly should be used as a tool. 
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Stand dynamics following past mountain pine beetle 
outbreaks in south-central British Columbia  

 
By R. Alfaro, J. Axelson, and B. Hawkes 

 
As a natural agent of disturbance, beetle outbreaks play an 
important functional role in directing ecological processes and 
maintaining biological diversity of forest ecosystems. As the 
outbreak continues, and especially after its eventual collapse, 
forest managers will need to develop strategies to manage the 
large areas left unsalvaged. For this they will need information 
on the basic stand dynamics processes associated with mountain 
pine beetle outbreaks, such as host mortality, post-outbreak 
stand growth, recruitment rates and changes in species 
composition. To address these knowledge gaps our study 
compares stand dynamics in even and uneven-aged stands 
located in the IDFdk BEC zone of the southern and central 
interior of British Columbia. We used dendrochronology and 
stand mensuration data to prepare a historical reconstruction 
and a current picture of lodgepole pine leading stands in the 
southern interior. We characterized the historical disturbance 
regimes and measured the effects of disturbance agents on 
stand structure to develop a conceptual model of stand 
dynamics post-beetle disturbance. 
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Jodi Axelson completed a M.Sc. 
from the University of Regina in the 
spring of 2007. Her research topic 
focused on reconstructing 
streamflow in the South 
Saskatchewan River basin in 
Alberta. Jodi is now working as a 
forest biologist at the Pacific 
Forestry Centre in Victoria, B.C. 
She has years of experience in the 
application dendrochronology to 
the study of natural  disturbances, 
and is currently working with 
doctors Alfaro and Hawkes 
researching the impacts of 
mountain pine beetle on growth 
and yield of lodgepole pine in the 
southern and central interior of 
B.C.  
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Jodi Axelson 
Forest Biologst, Natural Resources Canada 
Stand Dynamics Following Past Mountain Pine Beetle Outbreaks in South-
Central British Columbia 
 
 Q. What height are you coring your trees at, off of the ground? 
 
 A. DBH; so when we say establishment we haven’t corrected for height at DBH. 
  
 Q. Have you thought about any of those corrections, especially if some of those 
 saplings are 75 years old? 
 
 A. I did do a regression because we are doing the sapling countings at the ground, 
 so I thought this would be a great correction factor but in an even-aged stand 
 using the regression equation the overstory trees get younger because it is  
 conditioned for a really different growth rate, so I think that ultimately what we 
 need to do is to sample some of our trees at DBH in the overstory and some at 
 ground height and then do a comparison of just the overstory itself. 
 
  Comment– I think it would be very insightful if you were to core at the 20-
  30 cm height if you were to establish some additional plots. It might bring 
  your dates in closer. 
 
 Q. If these are lodgepole pine stands and you are finding multiple fire-scarred 
 trees can you comment on the paradigm that lodgepole pine is a thin bark species 
 so it is susceptible to fire? 
 
 A. There is a couple of different paradigm things happening because lodgepole pine 
 are not supposed to be shade tolerant and we are seeing 15 years of suppression, 
 maybe their roots are graphted to the overstory trees. I think it is pretty clear that 
 lodgepole pine is able to survive fires, its ability to heal around wounds is  
 extraordinary. What we are also seeing in these even-aged stands, is that there is 
 some mixed severity because we were seeing fires before that major stand  
 replacing event. 
 
  Comment– That’s an excellent point and I challenge everybody to change 
  their pre-concieved ideas about lodgepole pine stands and whether or not 
  they are truly even-aged stands. 
 
 Q. You had scars from previous MPB attacks and that indicates that the tree was 
 not killed by the MPB affect? 
 
 A. Often the literature suggests that when you get strip attack scars by MPB those 
 scars may have occurred during an outbreak but for whatever reason that tree was 
 able to resist being over come or those scars were formed during a more endemic 
 period of MPB. 
 
 
 
 

….continued 
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Jodi Axelson - continued 
 
 Q. How is it that the bark gets stripped off? 
 
 A. The bark tends to stay on the scar face but after the larva hatch and they start 
 eating through the phleom they are not girdling the tree, they are just girdling 
 sections and then that tree survives and heals over that wound as best as possible. 
 
 Q. Did you get blue stain on the bark? 
 
 A. Sometimes you do and that can be a really helpful way to know the difference 
 between fire and MPB. Sometimes you don’t know where the scar came from so 
 you just put ‘other’. 
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Using SORTIE-ND and PrognosisBC as a linked  
model to estimate natural regeneration following 

MPB attack for complex stands  
in the southern interior of British Columbia 

 
By Derek F. Sattler, Valerie LeMay and Peter Marshall  

 
A linked modelling approach, using SORTIE-ND and 
PrognosisBC, was developed and tested for its ability to predict 
natural regeneration and forecast future stand conditions in 
stands attacked by the mountain pine beetle (MPB). The linked 
model passes the estimated tree list for trees less than 7.5 cm 
dbh from SORTIE-ND to PrognosisBC at five, 10, 15 and 20 
years following MPB attack. Tests of this approach were 
conducted using data collected from the Interior Douglas Fir 
(IDF), Sub-Boreal Pine Spruce (SBPS), Sub-Boreal Spruce (SBS) 
and Montane Spruce (MS) biogeoclimatic zones of central and 
southeastern British Columbia. Results showed that model-
predicted densities for seedlings and saplings were lower than 
observed values for interior spruce, trembling aspen, and 
lodgepole pine regardless of the time elapsed following MPB 
attack. Subsequent investigation of SORTIE-ND parameters 
indicated that predicted light levels (Global Light Index) in the 
understory were too low. In particular, crown dimensions in low 
density stands were being overestimated, thus decreasing the 
amount of light that would have reached seedlings and saplings. 
New crown width and crown height models were developed, 
which include measures of stand density as predictor variables 
to the existing SORTIE-ND models that currently use dbht and 
tree height only. The new models will be added to SORTIE-ND 
and the overall performance of the linked-model will be tested. 
Further changes to the linked model are anticipated. 
 
KEYWORDS: natural regeneration, crown width and crown height 
models, PrognosisBC and SORTIE-ND, mountain pine beetle. 
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Derek Sattler is currently a 
graduate student in the Faculty of 
Forestry at the University of British 
Columbia (UBC), Vancouver. The 
main focus of his study and 
research at UBC is forest biometrics 
and growth and yield modelling. At 
present, he is in the second year of 
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Derek Sattler 
Faculty of Forestry, UBC 
Using SORTIE-ND and PrognosisBC as a Linked Model to Estimate Natural Re-
generation Following MPB Attack for Complex Stands in the Southern Interior 
of British Columbia 
 
 Q. I thought there was another equation for crown openess, I thought you could 
 maybe address, the Light Extinction Coefficient? 
 
 A. They are not estimating the shape of the crown but they are important and if I 
 had data to parameterize those I would take a look at those next but as I 
 mentioned crown width and height were something that I had measurements for 
 so I could start to work on that immediately and the fact that there were not stand 
 density variables in these equations stood out to me as something to improve on. 
 
 Q. Were they multi-story stands? 
 
 A. They were complex stands.  
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Understanding the spatial and quality attributes of 
culturally important non-timber forest product 

species in mountain pine beetle affected areas of the 
Cariboo-Chilcotin 

 
Aboriginal peoples continue to rely on traditionally used forest 
botanical species for cultural, recreational, subsistence and 
economic activities. There is currently no methodology 
developed for incorporating non-timber forest products into 
conventional vegetation inventories, and therefore it is difficult, 
if not impossible, to ensure sustainability of this sector. 
Overlaying this scenario is an increase of disturbance within 
areas traditionally harvested, including logging, fires and, 
recently, severe mountain pine beetle (MPB) outbreaks.  
 
The most efficient and effective method to incorporate NTFPs or 
cultural use species into resource management is to blend local 
and traditional knowledge with western scientific knowledge. By 
understanding which species are important to the local 
Aboriginal communities and how to assess and incorporate the 
species quality (i.e. whether it is sufficient for traditional/NTFP 
use), we can then measure quality within vegetation inventories. 
With these tools, it will be possible to look at the distribution, 
abundance and quality of the species within MPB affected areas, 
compare with non-affected areas or historical data in order to 
understand the effect of the MPB on the understory and 
therefore help to address remediation of effects and possibly 
guide restoration efforts. 
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The Centre for Non-Timber 
Resources is the only organization 
in Canada dedicated to NTFP 
research, education and 
development. As Coordinator for 
Research and Extension, Wendy 
Cocksedge specializes in NTFP 
resource management — 
specifically inventory and 
compatible management — as well 
as capacity-building, community 
economic development and sector 
development. Wendy has eight 
years of experience in 
ethnobotanical participatory 
research with rural communities, 
including both Aboriginal and non-
Aboriginal, and extensive 
partnership development with 
academic, government, industry 
and non-governmental 
organizations. Wendy sits on the 
BC Interagency NTFP Working 
Committee, the Forest Science 
Program Timber PAC and the 
FORREX Coastal Steering 
Committee. 
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Wendy Cocksedge 
Coordinator, Research and Extension, Centre for Non-Timber Resources, Royal Roads 
University 
Understanding the Spatial and Quality Attributes of Culturally Important Non-
Timber Forest Product Species in Mountain Pine Beetle Affected Areas of the 
Cariboo-Chilcotin 
 
 Q. Did you get a sense, from the First Nations considering berry production of 
 whether they went to different areas depending on the year and weather  
 conditions? 
 
 A. Yes they did, but they do not think of it in that sense today but they did in the 
 past, but there is a bit of gap of knowledge around that. They did have their  
 particular areas and they would recognize that some areas would be better in some 
 years than others and that might be because of early frost, the amount of 
 moisture. Part of this study was to help them see across the landscape so that they 
 knew they could access other areas in years that were poor.  
 
 Q. Have the non-timber products been assessed at the provincial level as a dollar 
 value and because they are extracting a crown resource is there any return to the 
 government? 
 
 A. No return to the government because there is no regulation. It is positive be
 cause it gives communities a chance for economic return and negative because 
 there is no monitoring, no sustainability trials. The commercial side is important 
 but less important than the other values so it can conflict with cultural use. We 
 estimate it to be around 250 million/year export revenue. 
 
 Q. Are you hoping to come up with a protocol that other First Nations can use as 
 well? 
 
 A. Yes. We have been focusing on more extension this year. We want some really 
 succinct how to guides. Working in the communities has been very variable, some 
 have their own protocols and others don’t so there is a trust factor to work 
 through. There is a lot of academic information and research on TEK and ownership 
 of knowledge but there is a bit of gap on what it looks like in the community, what 
 does it look like on the ground, what does it look like to the researcher. This is 
 something that we are looking at right now and to be able to come up with some 
 solid protocols. 
  
 Q. Is there any consideration of why these plants were not domesticated in the last 
 10 000 years (raspberry, strawberry)? 
 
 A. Well that depends on your level of domestication because they were and almost 
 every nation did some level of farming and enhancing (agroforestry). We find  
 species growing in areas they shouldn’t be in suggesting domestication. But in the 
 last 100-200 years we have had a bit of an affect on these traditional practices but 
 it is still going on in certain areas. 

 
 

….continued 
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Wendy Cocksedge - continued 
 
 Q. There seems to be more research and documentation coming out on the coast 
 with practices that haven’t been recognized until recently. Is that just because 
 those practices had more permanent structures and more long lied evidence? Why 
 is there that difference in information between the coast and the interior? 
 
 A. That could be part of it (structures lasted longer). There is more people on the 
 coast and that is where most of the studies are being done and there is a few  
 Nations that are incredibly strong and have preserved a lot of their traditional 
 knowledge, there is some examples of this in the interior but I don’t think that 
 people are looking for it and if you are not looking for it you are not going to find 
 it. Traditionally hunting and gathering was done by men and berry picking was 
 done by women and a lot of the ethnobotonists were men, so you had men  
 talking to men. Only recently do you have people like Nancy Turner. 
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Fire history of the Southern 
Rocky Mountain Trench 

 
My research group and I have used tree rings to reconstruct the fire 
history and quantify the climate conditions associated with historic 
fires in the montane forests of the Rocky Mountain Forest District. All 
study stands included large-diameter western larch, Douglas-fir, or 
ponderosa pine trees and were in the Montane Spruce biogeoclimatic 
zone. Each stand was structurally complex with an upper stratum of 
veteran trees that established prior to 1870. Our goal is to provide 
baseline data on fire frequency that can be used to guide 
ecologically-based restoration of the historic fire regime and fuels 
mitigation. 
 
Fire scar records from 30 old-growth sites were based on 249 fire 
scar samples that yielded 568 fire scars between 1509 and 2003. At 
the site level, the median fire intervals ranged from 10.3 to 77.5 
years, with two to 138 years separating successive fires within sites. 
Historic fires burned during significant droughts and were most 
common during multi-decadal periods of warm and dry climate 
driven by changes in the circulation patterns in the Pacific and 
Atlantic Oceans. Historically, fires burned during all combinations of 
climate conditions, but were more likely to burn when the Pacific 
Decadal Oscillation (PDO) was positive and the Atlantic Multi-decadal 
Oscillation (AMO) was negative, regardless of variation in El Niño-
Southern Oscillation (ENSO or El Niño versus La Niña events).  
 
Our fire scar records included only six fires since 1944. Time since 
last fire has exceeded the maximum interval between historic fires 
at 16 of 28 (57%) sites. Had fires burned and scarred trees as 
frequently throughout the 20th century as they did over the entire 
fire record, we would have expected 20 fire years between 1944 and 
2004. The low incidence of fire scars is partly due to climate and 
largely due to fire suppression. Climate conditions were not 
conducive to fire from 1946 to 1966, but conditions suitable for fires 
have dominated since 1981. The low incidence of fire during the past 
65 years suggests fire suppression is having a substantial impact on 
the fire regime of forests in the southern Rocky Mountain Trench. 
  
We have two recommendations for managers:  
(1) Management decisions based on fire regime attributes must 
account for the full range of natural variation.  In many montane 
forests, low to moderate severity fires burned on average every 15 
to 75 years (range = 5 to 138 between fires). 
(2)  Long fire free intervals during the 20th century are the result 
of climate variation and fire suppression.  Where fire suppression 
has altered the fire regime, fuels likely have accumulated and may 
result in severe fires.  Ongoing research is designed to test for the 
impacts of fire suppression on forest composition, structure and 
fuels. 
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Lori Daniels 
Assistant Professor, Department of Geography, UBC 
Fire History in the Southern Rocky Mountain Trench 
 
 Q. Did you get a sense that these mixed severity sites were of actually mapable?
 (eg. did they tend to be at the lower elevations or the higher elevations of the 
 Montane Spruce) 
  
 A. We found that the strongest influence on the frequency of fire on this landscape 
 was the elevational gradient. Montane Spruce zone appears to be acting as an 
 ecotone not as a unit  that has a standard disturbance regime that is different from 
 the sub-alpine and different than the IDF, it’s an ecotone between them. As you 
 move higher in elevation then the frequency of fire becomes lower and  
 theoretically these fires would become more severe. So there is topographic  
 variable that have a significant influence. 
 
  Comment– It makes sense from what I have seen that your Biogeoclimatic 
  lines don’t follow what I would map as a natural disturbance regime. 
 
  Speaker counter-comment– This one of the challenges because we have 
  used such a coarse scale classification and we have super-imposed it onto our 
  vegetation classification, I think we have a misconnect (square peg into a 
  round hole) and then compounding mistakes on top of that. We should be 
  aware that we have tried to match up two systems that have some  
  fundamental differences.  
 
 Q. With climate change and the impacts of MPB is there a significant difference in 
 the intervals of fires or a switch from some of our areas being a low severity to a 
 high severity? 
 
 A. I can’t answer that question now; we can go with first principles and make 
 some hypothesis about it. One way we can look at that is to look at the past and 
 look at periods when we know when the climate was hotter and drier vs. cooler 
 and wetter. Goes to the map and shows/talks about a fires period from 1840-1880.  
 If we have warmer, drier conditions into the future because of global climate 
 change independent of AMO-PDO then maybe we will end up with more of a fire 
 regime that looks more like the one we saw between 1840 and 1880. There was a 
 lot of fires during this time. 
  
 Q. Should we be concerned with conserving some of our oldest trees from  
 harvesting within certain parts of the province? 
 
 A. We have OGMA’s but these are dynamic and are changing, they won’t stay this 
 way forever. I would be in support of creating more protected areas. 
 
  Comments– Could identify some of these trees (a certain number) within 
  each region and marking them with protection. 
 
 
 

….continued 
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Lori Daniels - continued 
 
 Comment– In addition we have to reconstruct...MPB because lodgepole pine is a 
 short lived species……….if you like old lodgepole pine….. (too muffled to make out). 
 
 Q. How much within site variation would you find? 
 
 A. Our search areas were one hectare, he searched systematically through that 
 area and he mapped every tree that had a fire scar. On a one hectare area he had 
 20 sample sites, 2 sites had no external fire scars but had old growth structures 
 and close to riparian areas. The other sites we had anywhere from 6-122 fires 
 scars trees/ha. A lot of variability. We used a combination of random sampling and 
 subjective sampling to take the largest trees with the maximum number of fires 
 scars to get the longest history. We have done tests between the random sampling 
 and subjective sampling and found no significant difference in the representation of 
 the fire history. 
  
  Comment– If there was a way to have a very small within site variation, you 
  could potentially collect samples overtime as you harvest your land base, you 
  could collect a small number of samples off the landbase, every time you log 
  take a sample and develop a very good regional indication. 
 
  Speaker counter-comment– As you increase your sample size you  
  increase your chances of finding additional fire scars and finding another fire 
  event that affected your area so if you sample a one hectare area at one 
  place and then 20 ha at another area then you are more likely to find more 
  fire scars at the area where you sampled 20 ha than if you sampled one  
  hectare everywhere. Sample size is very important. Here we had one fire 
  every 10-26 years on a plot level and on the landscape level there is a fire 
  every 1-3 years and in the truth there is at least one fire every year in the 
  east Kootenays. So scale also becomes very important, which is why it be
  comes an issue to take disks off a log from a log sort yard. 
  
 Q. Have you done any synoptic work with AMO-PDO? (looking at synoptic scenarios 
 under the most recent fire records) 
 
 A. This is something that is underway right now, our collaborators are down at the 
 Missoula fire lab. We’ve acquired the fire records from CFS and we have been 
 working with the mapped fire record (location, size, distribution) and then looking 
 at the fire-climate relations. It is challenging because the instrumental record is 
 short so we are restricted and then there is bias in the fire records (eg. Fire  
 suppression). 
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Lori Daniels - continued 
 
 Q. What about synoptic meteorology in relation to fires? 
 
 A. Certainly, the fire behaviourists have that well under control. They can not  
 only predict fire when we are at high risk of fire on a day to day basis but on  
 an hourly basis in areas where fires are burning. We use that information on  
 a go/no-go for a prescribed burn 
 
 Q. We can predict whether or not we are in a El Nina or La Nina year, how does 
 that affect fire around the province?  
  
 A. Those are the types of tools that they are using in the southwest of the US 
 (Arizona). We are not quite there yet here in BC, we need a richer data set. We do 
 have preliminary results that lead towards that. There is similarities but also some 
 differences that need to be worked through, inconsistencies. 
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Assessing the vulnerability of tree species in the 
SBS zone to climate change 

 
Sustainable forest management requires managing for varying 
environmental conditions including potential impacts associated 
with human-induced climate change. Projected changes in 
climate as a result of human activities include increased 
temperatures, changes in precipitation and increased frequency 
and intensity of extreme events such as storms and wildfire. 
These changes will influence forest ecosystem resilience directly 
and indirectly via changes in the frequency and intensity of 
natural disturbances and changes in regeneration potential of 
different species.  
 
Maintaining ecosystem resilience requires an understanding of 
ecosystem vulnerabilities. This study aimed to improve 
understanding of how climate change could affect the 
regeneration phase in forest ecosystems in the Bulkley Valley’s 
sub-boreal spruce ecosystems. These forests provide important 
biodiversity, habitat, water, recreation and timber values. 
Regeneration capacity is an important component of ecosystem 
resilience and assessing changes in this capacity can provide a 
guide to the potential impact of future climate change on forest 
composition and structure from the stand to the landscape-level.     
 
We conducted a regeneration vulnerability assessment for the 
dominant tree species in this ecosystem. Using a mechanistic 
model of forest regeneration, TACA (Nitschke and Innes 2008), 
calibrated with both literature-based data and empirical field 
data, we assessed the regeneration vulnerability for each 
species using multiple future climate scenarios representing the 
next 90 years of predicted climate change. 

CCCRAIGRAIGRAIG N N NITSCHKEITSCHKEITSCHKE   
PPPOSTDOCTORALOSTDOCTORALOSTDOCTORAL R R RESEARCHESEARCHESEARCH F F FELLOWELLOWELLOW, U, U, UNIVERSITYNIVERSITYNIVERSITY   OFOFOF M M MELBOURNEELBOURNEELBOURNE 

School of Forest and Ecosystem 
Science 
500 Yarra Boulevard 
Richmond, Victoria 3121 
Australia 
(604) 916-0524 
crnitschke@gmail.com 
 
 
Craig Nitschke received his PhD in 
2006 from the University of British 
Columbia.  He is currently working 
with the School of Forest and 
Ecosystem Science at the 
University of Melbourne and the 
Bulkley Valley Centre for Natural 
Resources Research & 
Management. He is the principal 
investigator of an FSP project 
investigating the vulnerability of 
the SBS ecosystems in the Bulkley 
Valley to climate change from the 
tree to landscape-level. His primary 
research focus is integrating 
climate change into sustainable 
forest management through 
understanding ecosystem 
vulnerability. 
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Craig Nitschke 
Postdoctoral Research Fellow, University of Melbourne 
Assessing the Vulnerability of Tree Species in the SBS Zone to Climate Change 
 
 Q. Is that based on vulnerability for establishment of natural regeneration vs. 
 planted? (planted regeneration would have a different outcome) 
 
 A. Planted regeneration I think would be affected by this but I would think that 
 planting trees with a bit bigger of a root stock initially, if you had a higher water 
 table or something would be able to get their roots down into that but the other 
 things like chilling would still affect the planted stock. 
 
 Q. In the paleoecological literature they show evidence of no analog communities 
 during past climate conditions where the combinations of species are very different 
 from the current and you talked about establishment but I imagine that mortality 
 rates have to change as well, so can you speak to the species composition? Do you 
 anticipate no analog combinations of species that are different from today or a you 
 suggesting that zones are going to move together? 
 
 A. Definitely not suggesting that zones are moving together. I am a big proponent 
 that species are moving individually and this project supports that species will 
 respond individually. There are parts of the land that become open to the current 
 species but also other species. If they are available and there are seed sources we 
 could definitely have communities that develop that have no analog. How we 
 manage those is going to change as well. 
 
 Speaker Comment– Talks about the change in ecosystems with more cedar and 
 western hemlock in SBS stands. Ecosystems are shifting due to climate change. 
 May see ecosystems shift form one to the other due to the change in weather. May 
 also see differences when looking at aspect. Could be a ‘dog’s breakfast’ while 
 species are trying to sort themselves out. We are setting ourselves up to see a 
 whole new way of classifying ecosystems in the future. 
 
   
 
  . 

 
 

QUESTIONS & ANSWERS 

TTTIMBERIMBERIMBER G G GROWTHROWTHROWTH   ANDANDAND V V VALUEALUEALUE C C CONFERENCEONFERENCEONFERENCE   ——— F F FEBRUARYEBRUARYEBRUARY 6 & 7, 2008 6 & 7, 2008 6 & 7, 2008 

53



Forecasting spread of mountain  
pine beetle at the landscape level 

 
The current outbreak of mountain pine beetle has spread over 
almost 10 million hectares through British Columbia and Alberta.  
We have developed a landscape-level spread model for 
mountain pine beetle that provides (a) inference on factors that 
may influence insect movement and (b) forecasts with defined 
probabilities and confidence intervals on an annual basis.  The 
model incorporates both spatial and temporal arrangements of 
outbreaking populations, as well as climatic data interpolated 
over the study surface.  To illustrate, I present a proof-of-
concept based on the last major outbreak of mountain pine 
beetle in British Columbia over the Chilcotin Plateau from the 
1970s to the early 1980s. 
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3333 University Way 
Prince George, BC 
V2N 4Z9 
(250) 960-5924 
brian.aukema@nrcan.gc.ca 
 
 
Brian Aukema is a research 
scientist with the Canadian Forest 
Service, Natural Resources Canada, 
based at the University of Northern 
British Columbia in Prince George, 
B.C.  His research program focuses 
on the landscape ecology of forest 
insects, primarily bark beetles, and 
crosses fields of study including 
plant-insect and predator-prey 
interactions, population dynamics, 
chemical ecology, and statistics. 
Collaborative research touches on a 
number of topics in natural 
resource management, such as 
insect outbreaks and disturbances, 
dispersal, sampling, changing 
climate, invasion biology, and 
biological control.  Brian has MS 
and PhD degrees in entomology 
(1999, 2003) and an MS degree in 
biometry/statistics (2003) from the 
University of Wisconsin. He is 
married with two dependent 
variables, James (3) and Garrett  
(7 months). 
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Brian Aukema 
Research Scientist, Canadian Forest Service, UNBC 
Forecasting Spread of Mountain Pine Beetle at the Landscape Level 
 
 Q. Did you do any sensitivity analysis on the distance of dispersal? 
 
 A. We did not because you do not have to do any with this model. What we did do 
 was try different spatial neighbourhoods; we tried a really close distance a really 
 far distance (30 km), we tried triangle distances etc. We found that statistically the 
 best model had a complete square secondary neighbourhood. 
 
 Q. We did not find epicentres of then, we found at the west end (in the 1980s), 
 we found that there were seed areas, did you see anything like that? 
 
 A. Yes and seed areas could have been incorporated by similar climatic regions 
 especially along a river valley bottom or something like that and the dispersal from 
 those neighbourhoods. This type of model would incorporate both incipient 
 eruptions on a checker board sort of thing or long distance dispersal depending 
 what the climate is doing.  
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The role of climate and topography in the  
development of Dothistroma septosporum 

 
By Crystal Braun and Kathy Lewis 

 
Dothistroma septosporum (Dorog.) Morelet is a foliar fungus of 
pine trees, infecting needles and causing premature defoliation. 
This results in reduced growth of the tree and, in severe cases, 
death. Red banding, caused by the mycotoxin dothistromin, 
along needles where infection has been successful characterizes 
this fungal pathogen. Dothistroma needle blight is recognized 
worldwide as a problematic pathogen, affecting over 60 Pinus 
species in 45 countries. Currently there is a severe outbreak of 
Dothistroma needle blight developing in the Skeena Stikine 
Forest Region in northwestern British Columbia (BC). Damage in 
these plantations has ranged from low levels of infection to 
nearly 100% mortality. A high concentration of young 
susceptible hosts and the climate of warm, moist summers and 
cool, wet falls in this area are thought to be contributing to the 
outbreak. Heavy fogs generated in plantations close to rivers, 
lakes, or streams may also facilitate D. septosporum 
development. 
 
The purpose of this project is to identify climatic and site 
conditions contributing to the development of D. septosporum 
with respect to the severe outbreak happening in northwestern 
BC. The main objectives are to monitor the variation in disease 
expression, identify the ranges of temperature and humidity 
conducive to disease development, and identify the role of site 
factors such as elevation, slope, and proximity to water in 
disease severity. 
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3333 University Way 
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Kathy Lewis is a professor and chair 
of Ecosystem Science and Management 
at the University of Northern British 
Columbia. She obtained her BSF degree 
from UBC in 1983, MSc in Forest 
Pathology from Virginia Polytech in 
1985, and PhD in Forest Pathology 
from Oregon State University in 1990.  
 
Her research interests are in the area 
of ecological roles of pathogenic fungi 
in forests, and the relationships 
between pathogens and their physical 
and biological environments. Her 
hypothesis is that in natural multi-
species systems, forest insects and 
pathogens control dynamics at the 
small scale (e.g., tree by tree 
replacement), and that the ecosystems 
have developed in the presence of 
these agents and therefore there is 
quasi-equilibrium between hosts and 
pathogens. Changes in composition or 
factors affecting tree vigour (e.g., 
forest management practices and 
changing climate) will create 
disequilibrium and lead to disease 
outbreaks.  
 
Kathy teaches forestry, natural 
resources management and biology 
classes at UNBC. She is on the Board of 
Directors for the John Prince Research 
Forest, jointly managed between UNBC 
and the Tl’azt’en Nation, and serves on 
the Provincial Forest Appeals 
Commission and the Environmental 
Appeal Board, and the Board of 
Examiners for the Association of BC 
Forest Professionals.  
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Kathy Lewis 
Associate Professor, Ecosystem Science and Management, UNBC 
The Role of Climate and Topography in the Development of Dothistroma septo-
sporum 
 
 Comment– Just wanted to give Paul Hanna credit for conducting all those aerial 
 surveys since we have done since 2002. 
 
 Q. Could you briefly explain how Cedar’s work in dendrochronlogy was able to 
 distinguish between Dothistroma and any other pine specific mortality such as 
 beetle?  
 
 A. We checked into a number of possible disturbance agents and looked at the 
 parameters and the kind of parameters we put around those outbreak periods were 
 based on known Dothistroma outbreaks so the signal we used is a little different is 
 a little different than what you would expect from MPB or other lodgepole pine 
 defoliators. 
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Tree species harvested in areas affected  
by mountain pine beetles  

 
As a tool to help manage the current mountain pine beetle 
outbreak, the Allowable Annual Cut (AAC) has been increased. 
This has helped efforts to try to control the outbreak and salvage 
beetle-killed wood. However, increased harvest levels raise 
concerns about the implications for timber supply of harvesting 
tree species other than pine.   
 
We examined three questions related to this concern: 
 
1. Is the species profile harvested consistent with 
expectations of the Ministry of Forests and Range? The Chief 
Forester has expressed the expectation that all of the increased 
AAC should be devoted to managing the outbreak. We found 
that all of the additional harvest volume has been pine, and the 
total volume of other tree species harvested has not increased. 
 
2. Why are species other than pine being harvested? The 
epidemic is killing pine much more quickly than it can be 
harvested. This begs the question, “Why is anything but pine 
being harvested?”  The main reasons are: 

• not all wood products can be made from pine; and, 
• the principal method of harvesting is clear-cutting and it is 

often not practical to harvest just pine in areas of mixed 
species. 

 
3. Will the species profile of harvest influence the nature of 
the forest after the salvage harvesting is completed?  Since 
salvaging began, 44 million cubic metres has been harvested 
(3% of the standing volume). If the entire AAC is harvested for 
another ten years using the current species profile, one-third of 
the “pure pine” stands will be harvested, but 80% of the stands 
with 60-79% pine will be harvested. This may be undesirable for 
mid-term timber supply, because much of the mixed stands may 
have sufficient non-pine overstory volume to contribute to the 
mid-term timber supply. This may be undesirable for long-term 
timber supply, because most of “pure pine” will be dead and 
harvesting as much of it as is possible, and reasonable, will 
benefit long-term timber supply because those areas will be 
available for harvest sooner if regenerated now. 
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Marvin Eng, M.Sc., RPBio. 
received his university education at 
the University of Calgary and the 
University of Regina. He worked for 
10 years as an environmental 
consultant in Alberta before coming 
to British Columbia in 1989. He 
worked for the Research Branch of 
the BC Forest Service for 16 years 
where his research interests 
included wildlife habitat supply 
modelling, ecological land 
classification, spatially explicit 
timber supply modelling, decision 
support for land use planning and 
landscape ecology with a focus on 
natural disturbance dynamics and 
their effects on management 
decisions. Since May of 2006 
Marvin has been the Manager of 
Special Investigations with the 
Forest Practices Board. 
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Marvin Eng 
Manager, Special Investigations, Forest Practices Board 
Tree Species Harvested in Areas Affected by Mountain Pine Beetles 
 
 Q. In the picture where you showed all those timber supply bars, did all those bars 
 represent the total supply of available timber in the study area? 
 
 A. Yes. The blue bars are the total mature volume of all species on the landbase 
 (1.5 billion). 
 
  Q. If you don’t cut it then you will lose it , is that right, its not like you can 
  offset the loses at any time? 
 
  A. If the extent of the beetle infestation will kill the pine in that part of the 
  profile then the answer is yes. There is some uncertainty about how much of 
  that profile will be killed by the beetle infestation but yes we are going to lose 
  some of that mature volume through the beetle infestation. But also many of 
  those stands will contribute to the mid-term timber supply potentially 150 
  cubic meters 
 
 Q. How many years worth of cutting (at a normal rate) does that end bar  
 represent? 
 
 A. The end bar is 500 million cubic meters and at a normal rate we are cutting 20 
 million cubic meters/year is 25 years. 
 
 Q. Where do you think that we should leave unsalvaged timber pine stands? 
 
 A. My opinion on that topic is interesting to me. It is a discussion that we all need 
 to have. 
   
  Q. So what are the elements that should be considered? 
 
  A. Those elements are the economic future of resource dependant towns. The 
  ability of my children to have a future. Those are the elements and the  
  answer is, not close to the mill, I don’t know. One of the important parts of 
  this decision is the details about the nature of those stands, we need to know 
  the details. 
 
 Comment– In the work that I have done there is no relationship between the 
 amount of secondary structure and the percent of pine, so at 100% pine in the 
 overstory of mature volume you can have excellent secondary structure or not so 
 using something like that as a basis for deciding that there is no secondary 
 structure does not work. (Just to let the audience know) 
 
 Speaker counter-comment– And that is definitely part of the decision making 
 process and that quotes pure pine and that is what we see from the aerial photo
 graph. 
 
 

….continued 
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Marvin Eng - continued 
 
 Comment– So I think other things in the discussion should be the proximity to the 
 mill, whether these stands are already road accessible or not, the value of  
 resources in the area (caribou, salmon streams). It’s part of the whole stewardship 
 equation, it’s not just going out and getting the wood. 
 
 Comment– In Vanderhoof ILMB is doing some of that stuff. Looking at multiple 
 values, where is the best areas, to temporary conservation areas. 
 
 Speaker counter-comment– The whole concept of temporary conservation areas 
 has not been well accepted through-out. I think what we are talking about here is 
 much larger areas than those temporary conservation areas. These are places that 
 we are going to leave when we harvest; what I am talking about here is where we 
 are going to harvest and where we are not going to harvest. 
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Harvesting around advanced regeneration  
 
The mountain pine beetle (MPB) attacks in British Columbia are 
expected to result in a shortage in the mid-term wood supply. In 
a stand with sufficient secondary structure, harvesting only MPB-
killed pine while leaving advanced regeneration and non-pine 
species can potentially accelerate a stand’s harvestable age 
several years compared to a standard clearcut and plant 
strategy, and help reduce the forecasted shortage. In 2006, the 
BC Ministry of Forests and Range commissioned FPInnovations - 
Feric Division to carry out a research project on partial retention 
harvesting in MPB attacked stands in the Northern Interior.  The 
objectives of this project are to investigate the cost and 
productivity of different combinations of harvesting equipment 
that may be suitable to harvest MPB-killed pine trees while 
protecting the non-pine trees and understory (secondary 
structure). Preliminary analyses of years 1 and 2 of the three 
year project include cost and productivity analyses, pre- and 
post harvest stocking assessments, and trail layout, and 
disturbance levels. The residual stand structure is evaluated 
based on tree damage, site disturbance and stand 
measurements. Factors affecting the post-harvest condition of 
the remaining stand include equipment type, operator 
experience/attitude, pre-harvest planning and pre-harvest stand 
attributes. Risks to the residual stand include windthrow, 
exposure (i.e. sunscald), and forest insect and pathogen attack. 
Also, since less volume is removed in a partial harvest, costs 
should be expected to be higher compared to a clearcut. 
However, it is important to be clear on the objectives of any 
retention harvesting treatment as it may be an acceptable trade-
off to lose some present value to ensure a future stand that may 
not otherwise be available for harvest in the mid-term.  
 
The second year of this study was funded by the Forest Science 
Program.  
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Grant Nishio was hired by 
FPInnovations-Feric Division in May 
2006 to develop and manage the 
Harvesting Around Advanced 
Regeneration project.  
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Grant Nishio 
FPInnovations– FERIC Division 
Harvesting Around Advanced Regeneration 
 
 Q. You talked about harvesting cost at $15-29/cubic meter, what would it have 
 cost if they had went in and just mowed it down? 
 
 A. Costing is a really subjective process and I use a process that is a standard 
 theory...the numbers that I gave you I don’t really want to compare (because it is 
 so subjective).  
 
 Q. So as an example in trial one where…and hand processed, did that operator 
 make money on that job? 
 
 A. Yes he actually did make money but that was not his priority. In reality I don’t 
 think that you could put that operation into production but it points out that at the 
 far end of the spectrum you can accomplish it, you can protect it.  
 
 Comment/Q– My take home message is that there is a long-term gain by that 
 short-term cost. Do you think that we will be able to accomplish this? 
 
 A. A lot of the licensees are saying this is a great idea but make it so we can afford 
 to do it. They can’t do it at a loss. 
 
 Comment– This goes back to the tenure system, you have a short-term cost by 
 the licensee and a long-term gain by the province so if there is value in the people 
 of the province then recognize that in the adjustment bill, but we (licensees) can’t 
 wait around 10-15 years to balance that money. 
 
 Speaker comment– Speaker talks about the realities of harvesting. Blocks that 
 are not supposed to be harvested get harvested and vice versa when dealing with 
 lodgepole pine. Eg. Licensee says they are not going to harvest an area because 
 has too much non-pine but when you actually go out and check sometime they 
 have  been harvested. 
 
 Comment– One habit for understory retention is to help the understory because 
 it can often be infected with such things as rust or mistletoe so I am not sure if this 
 was the case in your block? 
 
 Comment– Yes this was a big part of it…..speaker talks about an example on a 
 particular block….so in this case this would not make a good candidate for the mid-
 term timber supply and maybe in this case it would fare better to burn it. You have 
 to look at the growth and condition of the tree. 
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Secondary structure –  
an operational perspective 

 
The mountain pine beetle has created havoc on timber supply.  
Back in the late 1950’s and early 1960’s the BCFS promoted the 
protection of young trees (secondary structure) during 
harvesting.  Our predecessor’s saw the value in the idea because 
of the many benefits it provided including: earlier timber supply, 
biodiversity and wildlife cover, visuals, reduced silviculture costs 
and liability.  Today we recognize more benefits including forest 
health, hydrology, water quality, carbon credits and adjustment 
to climate change.  Today we clearly acknowledge the values of 
protecting secondary structure.  Through supported research 
and recognition for the many benefits of secondary structure, 
the Ministry of Forests and Range is implementing legislation to 
ensure secondary structure protection is addressed.  Research 
clearly demonstrates that secondary structure, if protected, will 
assist in the mitigation strategy of the MTTS falldown. 
 
There are plans for training, development of a field guide and 
establishment of a decision matrix for secondary structure to 
assist professionals, decision makers and operators in 
understanding the process. 
 
Operationally, we need to identify areas with existing secondary 
structure earlier in the planning process for making decisions on 
the best strategy to mange the secondary structure.  
Operational options include:  

• Focusing on pine leading stands with little or no sec ondary 
structure for priority harvest,  

• Layout for protecting secondary structure (surveys, trails, 
and overstory retention),  

• Partial harvest of non–recoverable losses within mixed 
strands and, 

• The use of diverse equipment in harvesting and protection 
of secondary structure.   

KKKENENEN H H HODGESODGESODGES   
TTTENURESENURESENURES F F FORESTERORESTERORESTER, M, M, MINISTRYINISTRYINISTRY   OFOFOF F F FORESTSORESTSORESTS   ANDANDAND R R RANGEANGEANGE 

1011 4th Avenue 
Prince George, BC 
V2L 3H9 
(250) 614-7516 
ken.hodges@gov.bc.ca 
 
 
Ken Hodges graduated in 1975 
from NAIT and moved to Prince 
George. He married in 1975, raised 
three girls who all went into the 
medical field. He became an RPF in 
1987 and his operational 
experience includes silviculture, 
harvesting, operational planning, 
strategic planning, cruising, 
recreation, protection, TSR, and 
special projects.  
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Ken Hodges 
Tenures Forester, Ministry of Forests and Range, Prince George 
Secondary Structure– An Operational Perspective 
 
 Q. Can you expand on what the FERPA/FREP requirement is going to be? 
 
 A. It is based on a survey system that Al Waters developed where they have 700 
 stems/ha of 6m or taller trees or 900 stems/ha of 4m or taller of trees an those 
 are the number that I understand in the regulation and then it will be applied and 
 until all the details are released that’s about as much that I can say about it. 
 
 Q. With that survey methodology you mentioned when you were assessing 
 whether your areas were stocked or not you used Pat Martins deviation from  
 potential (DFP) productivity and that is becoming more and more an accepted 
 survey methodology which I think makes a lot of sense, so I am wondering why 
 they are going and reinventing the wheel again and coming up with anther survey 
 methodology that’s based on assessing a 9 m tree. 
 
 A. I think there was a different purpose behind it besides whether or not that there 
 is potential to do partial harvest there. Is there enough there to do any harvesting 
 because if you don’t have enough, you don’t leave enough behind to contribute. 
 The DFP method is used to assess the stocking after harvesting. 
 
 Comment– The legislation that is coming out is very conservative numbers and 
 as professionals if we do some TIPSY runs you’ll find that even if we are down 
 around 300 hundred stems/ha you could probably have an impact on the mid-term 
 timber supply. Even though it is legislation you need to  be looking at it more as a 
 guide as we need to be looking at what is really there and what the potential is. 
 
 Q. What is the reason/the effect then for having the legislation? 
 
 Q. It’s around identifying it and if it’s not there then you don’t harvest it, if it is 
 there then you harvest it. Whatever the decision is then you make it and if you find 
 that there is understory retention there and you decide that you are going to log it 
 anyway and you provide a rational that’s also acceptable. 
 
  Comment/Q– There must be a reason for having the legislation, like  
  identifying these standards (700, 900 stems/ha). There must be something 
  attached to it, it this is what you find in the field this is what you must do or 
  this is the result…..  
 
  Speaker counter comment– That’s part of the process and I understand 
  there is also a penny attached to it. 
 
  
 
  
 
  
 
 

 
 

QUESTIONS & ANSWERS 
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In addition to the structured presentations, opportunity was provided for individuals, who 
were not identified in the program, to give “Five Minute Forums”.  
 
The objective was to talk about other projects or comment on anything heard during the 
conference. 
 
This was a new initiative and was very well received. 
 
The following individuals took advantage of the opportunity. 
 
 
Rene Alfaro, Senior Research Scientist, Natural Resources Canada 
ralfaro@pfc.forestry.ca 
 
Information about other work that Rene Alfaro and Jodi Axelson are doing with 
dendrochronology of other pests. 
 
 
Phil Burton, Adjunct Professor, UNBC/Pacific Forestry Centre, Canadian Forest 
Service 
pburton@pfc.cfs.nrcan.gc.ca 
 
A Few Comments on MPB and Fire 
 
 
Gary Quanstrom, Silvicultural & FIA Coordinator, West Fraser Mills Ltd. 
gary.quanstrom@westfraser.com 
 
Successful Reforestation at High Elevation (ESSF) - Balsam Is Beautiful 
 

FFFIVEIVEIVE M M MINUTEINUTEINUTE F F FORUMSORUMSORUMS 

TTTIMBERIMBERIMBER G G GROWTHROWTHROWTH   ANDANDAND V V VALUEALUEALUE C C CONFERENCEONFERENCEONFERENCE   ——— F F FEBRUARYEBRUARYEBRUARY 6 & 7, 2008 6 & 7, 2008 6 & 7, 2008 

65

mailto:ralfaro@pfc.forestry.ca�
mailto:pburton@pfc.cfs.nrcan.gc.ca�
mailto:gary.quanstrom@westfraser.com�


I think we have covered off most of our four objectives that we established in the 
beginning.  But there were a couple key things and so I’m going to be quoting the odd 
person.  I’m going to start with a quote from Ken “the research is invaluable and 
incredible”. 
 
I also think that it is through forums like this that we get to share our research, and to get 
direction for new research, but also to get feedback from operational people. 
 
• Now, Gary stole my thunder, and my thunder was that we as researchers have to use 

categories and descriptions that mesh with operational categories and descriptions, 
such as “well stocked”. 

• And Gary’s example of the different “height classes” is I think another one. 
• What I heard is that we need landscape level approaches such as Aaron, Gord and 

Phil talked about, but we also need people “walking in the forest” and Ken’s “on the 
ground decisions”. 

• As Phil said, “explanatory data is essential for understanding processes” but to be 
operationally relevant we need predictive data.  So the GIS tools and as much as 
possible to tease out anything that we can on that. 

• I appreciate the huge data-base that Phil used and the difficulty he had in pulling out 
what we would call predictive data. 

• I heard that we need a “post free-to-grow stand” criteria, so we’ve got the criteria for 
free to grow.  But what about in the future, what stocking levels should we be having, 
that could be considered as acceptable? 

• And from many speakers and my heart, I heard we should be using trees.  Trees 
provide a history of the past so we should be using dendro-cronology, dendro-ecology 
an awful lot more. 

• Some ideas came out of the crowd as to how we can retain trees and the landscape 
or get samples as trees were being cut. 

 
In general, I think we learned, we shared many different ideas and I think we all had fun.  
So that’s my little summary.  I think there are messages that we should carry forward to 
the research community and to the operational community. 
 
Now we have some thank-you’s.  Hawk-Air supplied a flight and that was wonderful.  I 
would like to thank the organizing committee.  Jill in particular, Jill Dunbar, Jim McCormick, 
Dave Coates and Russell Collier.  The BV Research Centre staff have been fantastic; 
Kirsteen, Amanda, Nicole.  I’d like to thank our drivers, especially Al, but also Cynthia.  Our 
soundman Kevin, and for Dustin’s fantastic support up here. 
 
I know that one person will be keeping their nametag from here and that is Alex Woods 
and if you know anything about the Forest Service structure, forest health is not a part of 
research.  Years ago a decision was made to have it in protection and now it’s in forest 
stewardship and somebody made a mistake and it had Alex Woods, Research Branch, that 
was a wonderful mistake. 

CCCLOSINGLOSINGLOSING R R REMARKSEMARKSEMARKS 
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The focus of the Timber Growth and Value Conference was to synthesize current research 
designed to identify key short- and long-term forest management challenges. The 
conference also highlighted the value of sharing research and, as a result, the direction for 
new research. There are several key research needs that have become evident through this 
conference. Firstly, the need for more spatially explicit information was identified as a 
requirement for future landscape level research and forest management strategies. 
Secondly, their is a clear need to improve models designed for use of planners and 
silviculturists in predicting changes in tree and stand characteristics. Finally, the value of 
other high-resolution tools (i.e., dendrochronology) in reconstructing historical events, such 
as climate and fire, and their impacts on forest health was discussed. 
 
The FIA-FSP demonstrated a clear commitment to the development of a research program 
that promotes continued support of science-based knowledge in sustainable forest 
management in British Columbia. The focus of FIA-FSP on improving its’ effectiveness as a 
funding agency was clear and further demonstrated by its commitment to the vision of the 
program. The opportunity for research and extension collaboration was also requested to 
assist the program with new research interests and common goals. These partnerships are 
critical in maintaining the programs commitments to science-based knowledge and 
application of research. 

CCCONCLUSIONSONCLUSIONSONCLUSIONS 

TTTIMBERIMBERIMBER G G GROWTHROWTHROWTH   ANDANDAND V V VALUEALUEALUE C C CONFERENCEONFERENCEONFERENCE   ——— F F FEBRUARYEBRUARYEBRUARY 6 & 7, 2008 6 & 7, 2008 6 & 7, 2008 

67



TTHEHE B BULKLEYULKLEY V VALLEYALLEY  
RRESEARCHESEARCH C CENTREENTRE  

  
WOULD LIKE TO ACKNOWLEDGE THE FOLLOWINGWOULD LIKE TO ACKNOWLEDGE THE FOLLOWING  
ORGANIZATIONS FOR THEIR SUPPORT WITH THEORGANIZATIONS FOR THEIR SUPPORT WITH THE  

  

TTIMBERIMBER G GROWTHROWTH  
AANDND V VALUEALUE  

CCONFERENCEONFERENCE 

68


	Welcome to the Timber Growth and Value Conference, and a special thank you to the BV Research Centre for organizing this event.


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




