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FIA Forest Science Program –  
Project Number M065008 
Final Report 
 
Proponent Name:  Dr Cindy Prescott 
Proponent Organization:  Faculty of Forestry, University of British Columbia  
Mailing Address: 2005 - 2424 Main Mall, Vancouver, BC, Canada V6T 1Z4 
E-Mail Address: Cindy.Prescott@ubc.ca 
Telephone Number: 604 822-4701 
Fax Number:  822-8645 
 
Project Title:  Mountain Pine Beetle Student Research Awards - UBC 
 
Objectives:  

1) to support graduate student participation in the Mountain Pine Beetle 
Workshops in Prince George and Vancouver 

2) to support ongoing graduate student research projects on problems 
related to MPB 

 
Project Description:  The mountain pine beetle infestation in British Columbia 
may be unique in the history of the province, because of the magnitude of the 
problem, and because of the diverse changes it will bring to our ecosystems 
and our forest industry.  Having not faced a biological problem of this 
magnitude before, we cannot confidently predict its consequences for forest 
species, ecosystems, products and markets.  The MPB is therefore not just a 
pest management issue – it will be a test of our collective ability to 
understand, adapt and manage change on a province-wide scale. 
 
New problems create a need for fresh thinking and new ideas, and British 
Columbia’s universities are well-poised to take a leadership role on this front.  
The University of British Columbia and the University of Northern British 
Columbia have world-class scientists well-versed in tackling the complex, 
interdisciplinary problems associated with sustainable management of BC 
forests. Equally importantly, we also have some of the brightest young minds, 
working with us.  Graduate students are tomorrow’s scientists - the persons 
who will be charged with finding solutions to the complex ecological, social and 
economic challenges associated with a constantly changing world.   An 
investment in graduate student research thus represents a contribution to 
finding solutions for today’s problems and the unknown challenges of the 
future. 
 
In the Faculty of Forestry, UBC, there are 63 faculty members actively engaged 
in research on all facets of British Columbia forests and forestry, in 
collaboration with 230 Master’s and Doctoral students.  Included in this effort 
are students working on the MPB issue across the spectrum of related issues 
and challenges.  The funding provided through these awards assisted seven of 
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these students with their research and allowed them to participate in the MPB 
workshops in Vancouver and Prince George and have the opportunity to discuss 
their research with each other and with the diverse participants at these 
workshops.  We issued a university-wide call for proposals for graduate student 
MPB research awards on October 3, 2005 (closing date October 14).   From the 
submitted proposals, we selected seven, based on the following criteria: fit to 
FSP objectives, excellence of proposal, and applicant’s time in program. 
 
The successful student applicants from UBC (in alphabetical order), their 
supervisors, and their projects are: 
 

1) Shannon Ewanick (Dr Jack Saddler) – Is mountain pine beetle-killed 
lodgepole pine a suitable substrate for bioconversion? 

2) Carmen Wong (Dr Lori Daniels) – Effects of mountain pine beetle on 
historical dynamics of whitebark pine stands.  

3) Alex Plattner (Dr Colette Breuil) – A phytosanitary risk-assessment 
database of fungi from mountain pine beetle-infested wood. 

4) Andrea Norris (Dr Kathy Martin) – Effects of mountain pine beetle 
outbreak on habitat quality of cavity-nesting birds in the Cariboo-
Chilcotin region of British Columbia. 

5) Olaf Schwab (Dr Tom Maness) – Forest Products Market Dynamics and the 
Mountain Pine Beetle Infestation in British Columbia. 

6) Sam Coggins (Dr John McLean) – Effect of nitrogen fertilization on 
natural defence of leading-edge lodgepole pine stands against the 
mountain pine beetle. 

7) Grant Nishio (Dr Steve Mitchell) – Impacts of mountain pine beetle 
partial harvesting on stand structure and wildlife habitat in the Prince 
George forest region. 

 
Reports on the research activities, deliverables, outcomes and extension 
activities associated with each individual project are appended to this report.  
Here I will briefly present some of the highlights:   
 
Some of the new knowledge generated through the support of the research of 
these graduate students includes: 

• An optimal pre-treatment method was developed for conversion of 
beetle-killed lodgepole pine wood to ethanol 

• 308 g of ethanol can be produced from 1 kg of beetle-killed wood, 
compared to 250 g from healthy wood 

• Thus beetle-killed wood is superior to healthy wood for ethanol 
production 

• Mountain pine beetle causes significant mortality of whitebark pine, 
being responsible for 30-60% of whitebark pine mortality in Waterton 
Lakes Park 

• Combined with blister rust mortality of seedlings, mountain pine beetle 
outbreaks pose a severe threat to whitebark pine 
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• A new species of Phiostomatoid fungus associated with mountain pine 
beetle was discovered 

• Nest densities of woodpeckers and small cavity nesters increase with 
advancing mountain pine beetle outbreak 

• Population growth of cavity-nesting birds increased with increasing MPB 
abundance, but decreased after harvesting associated with beetle 
management 

• Nitrogen fertilization of lodgepole pine is associated with increased 
ability to pitch out beetles and had lower emergence densities than 
unfertilized trees  

• MPB-killed lodgepole pine is relatively wind-firm 
• Lodgepole pine is still at high risk for MPB attack in partially-harvested 

stands, but the risk is lower in the aggregate treatments than in 
dispersed treatments or unharvested stands 

 
Deiverables resulting from the support of this research include: 

• Posters presented by all students at both MPB workshops 
• Notes taken by students provided to workshop organizers 
• Posters presented at UBC Forestry’s research evening (including first-

place winner) 
• Preliminary results on whitebark pine presented to manager of Waterton 

Park 
• Information on 32 species of fungi present in blue-stained lumber is 

freely available ona website, including a special section on MOB and 
associated fungi, how to identify them, and what risks they pose 

• The positive correlations between MPB abundance and cavity-nesting 
bird densities has been submitted to BC Journal of Ecosystem 
Management 

• A review and synthesis of literature on demand modeling in international 
trade systems has been completed in support of development of a model 
of demand elasticity for BC’s main forest product categories 

• A poster on fertilization effects on MPB was presented to silviculturalists 
at the SISCO 2006 workshop 

• Effects of partial harvesting of beetle-infested stands on susceptibility 
and windthrow risk of lodgepole pine has been communicated to FORREX 
and will be presented at an upcoming windthrow workshop 

• Findings have been communicated to the scientific community in 
articles, book chapters and presentations at conferences 

 
 
Finally, a less tangible but arguably more significant outcome of these awards 
was the continued development of the next generation of scientists who will 
assist the forestry community in meeting current and as yet unforeseen 
challenges in the future. 
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Application: Graduate Student Award for Mountain Pine Beetle Research 

Personal information: 
 Shannon Ewanick 
 Masters candidate 
 #4301-2424 Main Mall 

Vancouver BC, V6T1Z4 
778 232 9582 
ewanick@interchange.ubc.ca 

Supervisor:  
 Jack Saddler 
 Dean, UBC Faculty of forestry 
 #2602-2424 Main Mall 

Vancouver BC, V6T1Z4 
 604 822 2467 
 jack.saddler@ubc.ca
 
Title:   Is mountain pine beetle-killed lodgepole pine a suitable substrate for 
bioconversion? 

Objectives: 
In response to the ongoing attack of Lodgepole pine by the mountain pine beetle, it is 
essential to remove infected and dead trees from the forest to reduce risk of fire and halt 
the spread of infestation.  One potential use for these trees after removal from the forest is 
bioconversion to ethanol, a biofuel.  My research will determine whether the beetle-killed 
Lodgepole pine could be a potential substrate for biomass to ethanol bioconversion.  This 
would be an economical and environmentally sustainable energy source that would offset 
oil usage by serving as a clean burning fuel that can be used as a component of or 
replacement to gasoline.  My work will help to determine whether the same process can 
be used on healthy LPP in the future to ensure long-term benefits, both in terms of 
employment and suppression of future outbreaks. 

Description of Research: 
The production of fuel bioethanol has been under increased investigation in recent years 
due to its potential to reduce CO2 emissions that have been linked to global warming, as 
well as help to reduce our dependence on oil.  Bioethanol can be produced by 
bioconversion of any kind of cellulosic plant material, as well as materials such as 
municipal solid wastes.  Currently corn and sugar cane are being used to produce large 
volumes of ethanol used to fuel buses and cars in the US and Brazil.  In Canada and other 
Northern countries, lignocellulosics like softwood and hardwood are abundant, and 
researchers are looking at ways to optimize their use in the bioconversion process. 

In BC, one softwood species that is becoming increasingly available for bioconversion 
purposes is mountain pine beetle-killed Lodgepole pine (MPB-killed LPP).  Infestation 
by the mountain pine beetle in BC has reached epidemic proportions.  283 million cubic 
metres of timber have been killed, and over seven million hectares were infected in 2004, 
totalling 13% of the total land area of BC.  This is a 42-fold increase since 1999.  In 

mailto:jack.saddler@ubc.ca
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nature, such an outbreak would be halted by fire or a prolonged cold snap in the winter.  
However, with the need for fire control to protect communities, and the increase in 
average temperatures brought on by global warming, the outbreak has continued to 
expand.  Since removal of infested wood from the forest is one means of stopping the 
spread of the beetle, the annual allowable cut (AAC) has been increased, but there is 
insufficient mill capacity to even begin to process all of the infected wood.  In addition, 
wood that has been infected, killed, and left standing for 5 to 18 years (depending on 
local conditions) is not commercially valuable due to splitting and decay.  By providing 
an alternate use for MPB-killed LPP that is not suitable for lumber, we can help to 
remove more infected wood from the forests and slow the spread of the outbreak, as well 
as reducing the risk of forest fire due to standing dead trees.  This would be the ideal 
substrate for bioethanol production, in terms of cost and availability, but work needs to be 
done to see if it is a suitable raw material for efficient bioconversion. 

Bioconversion of cellulosic residues to ethanol encompasses 3 main stages:  pretreatment, 
hydrolysis, and fermentation.  Each of these steps can be carried out in a variety of ways, 
depending on the feedstock being used.  Pretreatment is necessary to expose as much 
cellulose as possible by removing the lignin and hemicellulose that surround it.  During 
hydrolysis of the pretreated materials, cellulase complexes hydrolyze cellulose and other 
polymeric sugars to monosugars.  The effectiveness of the pretreatment will determine 
the speed of conversion of cellulose to glucose in the hydrolysis step.  The third step is 
fermentation, where yeast convert the liberated monosugars to ethanol, which is then 
distilled to separate it from the reaction solution.  The hydrolysis and fermentation steps 
may be combined in a process known as simultaneous saccarificaion and fermentation 
(SSF) to reduce the reaction time.   

Before beginning this project, my work had focused on the optimization of SO2 catalyzed 
steam explosion of MPB-killed LPP for maximum sugar recovery in hydrolysable and 
fermentable form.  This project involved obtaining healthy wood, preparing it for 
bioconversion, and using the optimized process.  The results for infected and healthy 
wood will be compared and the process modified if necessary for optimal results from 
both types of wood.  The process should be as robust as possible to account for 
differences in age, location, infection stage, and other factors in LPP across BC.   

It is important that the wood used for these experiments be representative of wood from 
different areas of the province so that the same process can be used on any LPP without 
modification.  With this in mind, the MPB-killed LPP came from a mixture of 7 different 
grey-phase trees with an average age of 100 years.  The healthy LPP came from a 
mixture of samples of 4 different trees of the same average age as the infected trees.  All 
of the wood was approximately the same moisture content and chipped to the same 
dimensions before pre-treatment. 

Pretreatment of healthy wood was done using three different sets of conditions previously 
determined to be optimum on beetle-killed wood.  One, the most severe, provided 
maximal hydrolysability, the second, and mildest, gave maximal fermentability, and the 
third, the “optimum”, was the best balance of both.  During hydrolysis of the water 
insoluble fraction, beetle-killed wood was converted from cellulose to glucose more 
efficiently than healthy wood for all three pre-treatment regimes.  At the most severe 
pretreatment, 98% of cellulose was converted to glucose in beetle killed wood, compared 
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to 88% in the healthy wood.  During simultaneous saccarification and fermentation 
(SSF), 33% of sugars in the healthy sample at the “optimum” condition were converted to 
ethanol while 44% were converted in the beetle-killed substrate. 

Conclusion: 
It is indeed possible to convert MPB-killed lodgepole pine to ethanol.  Using the 
optimum pre-treatment condition, 308 g of ethanol can be produced from one kg of raw 
wood.  In order to investigate the effect of the bluestain fungus on bioconversion 
behavior, healthy wood was pretreated using the same conditions and this substrate was 
fermented alongside the beetle-killed substrate.  Under the same conditions, healthy 
wood produced 250 g ethanol per kg of raw wood.  This indicates that there may be an 
effect caused by the fungus present in the beetle-kill wood which helps to break down the 
wood without causing a reduction in sugars or formation of inhibitors.   

Deliverables by March 31: 
• Participation at BC MPB research workshops 

o Attended research forums in Prince George and Vancouver 
• Poster at BC MPB research workshop 

o Produced and presented a poster at both workshops 
• ACS conference oral presentation or poster  

o After embarking upon this course of research, it seemed more appropriate 
to attend the 28th Symposium on Biotechnology for Fuels and Chemicals 
on April 30-May 3 2006 in Nashville, TN.  This conference is smaller and 
has a narrower focus, so presents a better opportunity to expose my 
research to industry and other researchers in the same area.  I will present 
a poster. 

• In addition: 
o Presented a poster at the UBC faculty of forestry research evening and 

won first prize in the poster competition. 

Attached: 
1. Poster from November MPB research forums 

2. Poster from UBC faculty of forestry research evening 

3. Abstract (accepted) for 28th Symposium on Biotechnology for Fuels and 
Chemicals in Nashville TN. 
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Poster from November MPB research forums 
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Poster from UBC faculty of forestry research evening 
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Abstract (accepted) for 28th Symposium on Biotechnology for Fuels and Chemicals in 
Nashville TN. 
 

28th Symposium on Biotechnology for Fuels and Chemicals 
Abstract  

 
Fungally treated lodgepole pine as a feedstock for biomass to ethanol 

bioconversion 
 
 

Shannon Ewanick, Renata Bura*, Jack Saddler 
University of British Columbia, Vancouver BC, Canada 

 
Large volumes of a potential bioconversion feedstock are being generated in 

British Columbia by the actions of the mountain pine beetle and its associated fungus.  
The beetle carries the fungus into the phloem of the tree, where it stains the sapwood and 
disrupts nutrient flow, killing the tree.  In the last 9 years, almost 300 million m3 of 
lodgepole pine trees have been killed over 8 million hectares, an area the size of Austria.   
Models predict that as much as 1.2 billion m3 could be killed by 2013.  The shelf life after 
tree death for most structural applications can be as low as 2-5 years but is much longer 
for energy. We have explored the possibility of utilizing beetle killed lodgepole pine to 
produce potentially 32 billion L of ethanol from predicted surplus residues. 

In this study, we pretreated beetle killed lodgepole pine chips using SO2-catalysed 
steam explosion (200ºC, 5min, and 4% SO2) and recovered carbohydrate in high yield 
(97%) in hydrolysable and fermentable form.  By utilizing the same pretreatment 
conditions for healthy lodgepole pine we will establish the role of natural fungal 
treatment during the biomass to ethanol process. 

 
 
 

 



 10

  
 



 11



 12



 13

 



 14

A phytosanitary risk assessment database on fungi from mountain pine beetle 
infested wood 

 
Alex Plattner and Dr. Colette Breuil 

Department of Wood Science 
4221 and 4036 - 2424 Main Mall 

Vancouver, BC. V6T-1Z4 
Email: plattner@interchange.ubc.ca Phone: 604-417-8994 

 
Objectives of Research Project: 
 The objectives of the proposed work are to a) provide government, industry and 
trade partners with a quick and effective way of determining fungal species present in 
blue-stained lumber, b) to update a website on blue-stain fungi to include a special 
section on the mountain pine beetle (MPB) and its associated fungi, how to identify them, 
and what potential phytosanitary risks they pose to national and international importers 
and c) to identify new species of fungi found while doing surveys of the MPB. 
 
Description of Research: 
 a) Database work: The public version of the database 
(http://fungi.forestry.ubc.ca/fungi/) has been updated to show 32 species from the 
previous number of 17 species. The update is largely due to increased copyright 
permission from certain journals. This is accessible by government, industry and trade 
partners and offers a user friendly means of gathering information on various types of 
fungi, including many blue-stain and pathogenic fungi. It has also been updated to 
include a section for picture comparison between an unknown fungal specimen and the 
known fungal specimens in the database by using either the search option to compare 
morphological data or the identikit option to compare pictures.  
 b) Mountain pine beetle section: A specialized section on the mountain pine 
beetle is being added to the database that includes pictures and information on this native 
pest of BC. A temporary version of it can be viewed by going to the private version of the 
website (http://fungi.forestry.ubc.ca/fungi/working/home.htm) and clicking on search, 
then clicking on Dendroctonus ponderosae.  
 c) New fungal species associated with the mountain pine beetle: A new species of 
Ophiostomatoid fungi was discovered while collecting samples from the mountain pine 
beetle. The original aim of this research was to characterize, both morphologically and 
genetically, the new species. This species resembles Ophiostoma minutum in appearance 
morphologically, but not so genetically. The publication of this research has been delayed 
due to the fact there is general confusion about the exact nature of O. minutum. More 
specifically, the holotype specimen of this species, which is the main species in the O. 
minutum species complex, was lost during World War II. The focus of current research 
has shifted to the more immediate need of identifying what exactly constitutes O. 
minutum. Morphological and genetic comparisons are currently being conducted on over 
a dozen cultures from Europe, Japan and North America to select a neotype. Once a new 
neotype is designated for O. minutum, a separate paper will be written to compare the 
new species from the mountain pine beetle that resembles O. minutum to the newly 
designated neotype culture of O. minutum.  

mailto:plattner@interchange.ubc.ca
http://fungi.forestry.ubc.ca/fungi/
http://fungi.forestry.ubc.ca/fungi/working/home.htm
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Deliverables: 
 

i)    Present a poster at the upcoming MPB research workshops 
Status: Finished 
A poster was presented at the “Mountain Pine Beetle Epidemic and the Future of 
Communities and Ecosystems” workshop at UBC and UNBC from Nov. 7th-10th, 
2005. See appendix 1.  
 
ii) Improve the information content of the website on Ophiostomatoid fungi to 
include a specific section on the MPB and its associated fungi 
Status: Finished 
More fungal species were made public and a section was added to the web site 
specifically dealing with mountain pine beetle. 
See http://fungi.forestry.ubc.ca/fungi/ for more details.  
 
iii) Improve public awareness of the threats imposed by fungi by increasing exposure 
to the database by publishing a short note in a forest industry journal.  
Status: Finished 
A short notes section entitled, ‘Fungal perspectives on the mountain pine beetle 
infestation in British Columbia’ was published in the July/August of the Forestry 
Chronicle.  
Full reference: 
 Plattner, Alex. (2005). Fungal perspectives on the mountain pine beetle 
infestation in British Columbia. Forestry Chronicle (81-4):594-595.  
 
iv) Publish a scientific article on a newly discovered species of fungi found 
associated with the MPB. 
Status: Ongoing 

 Due to the uncertainty surrounding O. minutum, the original work has been 
separated into two separate papers. The first paper will select a neotype culture of O. 
minutum. This is expected to be finished by July, 2006. The second paper will deal with 
the description of the newly discovered species. This is expected to be finished shortly 
after the first paper.  
  

http://fungi.forestry.ubc.ca/fungi/
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Appendix 1: Poster presented at MPB workshops at UBC and UNBC from Nov. 7th-10th, 
2005. 
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APPLICANT:   Andrea Norris, MSc Student 
Centre for Applied Conservation Research, Department of Forest 
Sciences 
Faculty of Forestry, University of British Columbia 
3625-2424 Main Mall, Vancouver, BC, Canada V6T 1Z4 
Phone: 604-822-9368; Fax: 604-822-9102, E-mail: 
arnorris@interchange.ubc.ca 

SUPERVISOR: Dr. Kathy Martin, Professor 
Centre for Applied Conservation Research, Department of Forest 

Sciences      
Faculty of Forestry, University of British Columbia  
3004 - 2424 Main Mall, Vancouver, BC, Canada V6T 1Z4              
Phone: 604-822-9695; Fax: 604-822-9102, E-mail: 

kmartin@interchange.ubc.ca  
 

TITLE of research project: 

The effects of a Mountain Pine Beetle outbreak on habitat quality of cavity nesting 
birds in the Cariboo-Chilcotin region of British Columbia. 

 
OBJECTIVES 

My specific objectives were to examine 1) food availability, 2) reproductive success 
for a range of chickadee and nuthatch pairs, 3) intraspecific competition and 4) 
interspecific competition among nesting pairs, and finally 5) how cavity nester 
populations responded to beetle managed stands in the Cariboo-Chilcotin region of 
British Columbia. My study was part of a large-scale, long-term research project on the 
demography and ecological function of cavity-nesters conducted near Williams Lake, BC 
on 27 forest stands ranging from continuous tracts of coniferous forest to isolated mixed 
deciduous/coniferous forest clusters. For all years of the study (1995-2005), habitat 
variables measured were tree decay, health, and dbh of all trees > 12.5 cm dbh within an 
11.3 metre radius of each of 771 nest trees.  These variables were also measured for 527 
station plots, involving annual measurements for more than 10,000 individually marked 
trees in our ongoing study (station plots represent available habitat and are within the 
same forest stands as nest plots). To further examine food availability, I measured the 
number of lepidopteran larvae within vegetation plots of over 100 territories.  I also 
conducted nest site observations on over 60 nests to determine the provisioning rates to 
nestlings. To determine reproductive success of nuthatches and chickadees, I monitored 
all nests and measured clutch size, date of clutch initiation, and fate of nestlings. To 
determine competitive dominance of conspecifics and heterospecifics, I conducted 
playback experiments on over 50 territories of breeding nuthatches and chickadees.  I 
measured the aggression level as the time to response, behaviour elicited (e.g., attack or 
no attack), and the closest distance approached to the model bird. 

 
DESCRIPTION OF RESEARCH 

My research activities this year have mainly included data analysis and manuscript 
preparation. To assess the forest health of the study area, I examined the decay stage and 
abundance of bark boring insects on all trees across all study sites and years. I examined 
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population growth of Mountain Chickadee and Red-breasted Nuthatch populations with 
respect to densities of facilitators, competitors and predators, stem density, mountain pine 
beetle abundance and amount of edge habitat. I found that population growth was 
negatively density dependent and also negatively correlated with stem density, but 
significantly positively correlated with mountain pine beetle and facilitator abundance. 
However, cavity nester abundance decreased post-harvesting on beetle-managed stands 
and species richness did not change. Model selection techniques revealed that a model 
including both facilitator and habitat predictor variables was the strongest in explaining 
the variation in Mountain Chickadee population growth. Some of these results were 
presented at the Canadian Society for Ecology and Evolution meeting in Montreal, 
QC, in April 2006, and are being prepared in two manuscripts, which I will submit 
for publication in May 2006 (Mountain Chickadee results) and in summer 2006 
(Nuthatch results).  

To examine whether the presence of mountain pine beetles influences the 
settlement decisions by breeding pairs, I examined nest densities for each site and year 
along with a set of possible explanatory variables including: facilitator, competitor and 
predator densities, stem density and amount of edge habitat. I found that nest densities of 
both woodpeckers and small-bodied cavity nesters increased with the advancing 
mountain pine beetle outbreak across the 11 years of the study. Also, I found that 
Mountain Chickadee nest densities significantly increased with facilitator densities and 
decreased with stem density. These data are in press in a book chapter published by 
Oxford Press (to be published Feb 2007) and were presented at the Canadian 
Society for Ecology and Evolution meeting in Montreal, QC, in April 2006. 

Finally, I examined whether a dominance hierarchy exists among the small-
bodied cavity nesters and whether this hierarchy is influenced by rates of competition. 
Overall, nuthatches were more aggressive than chickadees in 2004, attacking the model 
more frequently (8% of responses were attacks, n=51) than chickadees (0 attacks, n=40).  
In 2005, chickadees were more aggressive, attacking the model more frequently (45% 
attacks, n=82) than nuthatches (13% attacks, n=53). The reversal of the dominance 
hierarchy (interspecific) between years was extraordinary and may be explained by inter-
annual changes in densities. Mountain Chickadee nesting density increased from 2004 to 
2005, whereas nuthatch nest density decreased, suggesting that high densities may 
increase competition pressure, leading to a higher rate of aggressive encounters among 
competitors. The frequency of interference competition, such as nest usurpation may also 
increase as a result of the increased density dependent aggression (7). I am currently 
preparing these data in a manuscript, which I will submit for publication in late 
summer 2006. 
 
DELIVERABLES 
This award allowed me to contribute the following research deliverables:  

1. A manuscript from my first thesis chapter that examines how mountain pine 
beetles, forest structure, competition, facilitation and predation interact to 
influence the population dynamics of Mountain Chickadees (to be submitted for 
publication in May 2006; parts of this analysis are already in press: Martin, K. and 
A.R. Norris. (to be published Feb 2007). Life in the small-bodied cavity nester 
guild: Demography of sympatric Mountain Chickadees and Black-caped 
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Chickadees with Nest Web community dynamics and changes in habitat 
condition. In: Advances in Evolution and Behaviour: Case Studies in the New 
World Paridae. Ken Otter (ed). Oxford University Press. 

2. A manuscript from my second thesis chapter that examines how mountain pine 
beetles, forest structure and composition, competition, facilitation and predation 
interact to influence the population dynamics of Red-breasted Nuthatches (to be 
submitted for publication in summer 2006). 

3. A manuscript from my third thesis chapter that examines how the reproductive 
success of chickadees and nuthatches is influenced by food availability (western 
spruce budworm and mountain pine beetle abundance), and if the disparity in 
habitat quality is reflected by the disparity in competitive dominance of 
individuals occupying those territories (manuscript in progress, to be submitted in 
late summer 2006). 

4. Participation in the mountain pine beetle research workshops (November 7 in 
Vancouver, and November 9 and 10 in Prince George) and presentation of a 
poster outlining the progress of my research (see poster below).  

5. Presentation of an additional poster at the Canadian Society for Ecology and 
Evolution, in Montreal, Quebec, in April 2006 (see poster below). 

6. A manuscript that included results on the positive correlations between mountain 
pine beetle abundance and cavity nester densities: Martin, K., A. Norris, and M. 
Drever. 2006. Beetles in the Nest Web: Impacts of bark beetle populations on 
wildlife communities in Interior British Columbia Forests - 11 years of wildlife-
habitat data British Columbia Journal of Ecosystem Management, invited, 
submitted February 2006. In Revision.
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Poster presented at the Mountain Pine Beetle workshops in Vancouver and Prince 
George, BC (November 2005). 
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Poster presented at the Canadian Society for Ecology and Evolution meeting in Montreal, 
QC (April 2006). 
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Final Report for FIA – Forest Sciences Program Graduate Student Awards 
for Mountain Pine Beetle Research  
 
April 12, 2006 
 
Student:  Olaf Schwab, M.Sc. 

Ph.D. Candidate 
Faculty of Forestry, UBC 
2045-2424 Main Mall 
Vancouver, BC, V6T 1Z4 
 

Tel.  604-822-0921 
Fax. 604-822-9106 
Email. oschwab@interchange.ubc.ca  

 
Supervisor:  Dr. Thomas Maness 
  Associate Professor, Faculty of Forestry, UBC  

Director, BC Forum on Forest Economics and Policy, UBC 
  4041-2424 Main Mall 
  Vancouver, BC, V6T 1Z4 
 

  Tel.  604-822-2150 
  Fax. 604-822-9104 
  Email. thomas.maness@ubc.ca  
 
Project Title: Market Dynamics Following Large-Scale Natural Disturbances 
 
Objective: To assess the ability of international forest products markets to absorb 
additional volumes originating from the mountain pine beetle infestation in British 
Columbia. 
 
Synopsis: As outlined in the project proposal, the market response to timber supply 
shocks is one of the main determinants in assessing the economic impact of natural 
disasters such as the current mountain pine beetle infestation in British Columbia. 
Beginning with the Mountain Pine Beetle Research Workshops in Vancouver and Prince 
George I entered into a series of discussions with both government and academic 
researchers on user requirements for the proposed econometric market model. One of the 
key recommendations from these discussions was to redesign the market model as a 
meta-model of demand elasticity for British Columbia’s main forest products categories. 
To achieve this goal I have now completed an extensive review and synthesis of the 
literature on demand modeling in international trade systems and developed a framework 
for continuously updating the individual data sources and estimation methods in the 
context of the meta-model. The manuscript reporting on this work is currently in 
preparation; completion and journal submission is expected by June 2006.        
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Deliverables:  
 

Deliverables Target Date Status
Poster presentation at the Mountain Pine Beetle Research 
Workshop, Vancouver and Prince George 

November 
2005 Completed

Research article for journal publication March 2006 In Progress

 
Associated Mountain Pine Beetle Research Eligible Topic 2006/2007 
 

5.3a  Allocation of post-attack live volumes to harvesting schedules 
 
Attachment:  Poster presentation on “Forest Products Market Dynamics and the 
Mountain Pine Beetle Infestation” at the UBC/UNBC Mountain Pine Beetle Research 
Workshop in Prince George and Vancouver, November 2005.  
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Graduate Student Awards for Mountain Pine Beetle Research Projects 
 
Section 1  Applicant Supervisor 
 Name: Sam Coggins Dr. John McLean 
  University of British Columbia 

(Faculty of Forestry) 
University of British Columbia 
(Faculty of Forestry) 

 Address: 444 Lakeview Street 
Coquitlam  
BC V3K 5K8 

2424 Main Mall 
University of British 
Columbia, Vancouver 
BC V6T 1Z4 

 Email: choptree@interchange.ubc.ca john.mclean@ubc.ca 
 Ph: 604 936 1775 604 822 3360 
 Affiliation  Professor 

 
Section 2 Project Information 

 
 

Project title: Effect of nitrogen fertilization on natural defense of leading-edge lodgepole 
pine stands against the mountain pine beetle. 
 

Project topic Fertilization with nitrogen is being used to improve the natural capabilities of 
lodgepole pine in a leading-edge stand to withstand attack by the mountain pine 
beetle.  The research subject is eligible according to criteria listed in Forest 
Science Report, mountain pine beetle research section 4.3b Mitigation. 
 

Objectives The project objectives outlined in 2005 were: 
1) To determine differences in foliar and phloem nitrogen between 

untreated and treated plots; 
2) To assess success of mountain pine beetle attack between the two 

treatments; 
3) To develop guidelines for implementing a larger evaluation of 

fertilization in mature lodgepole pine stands in the leading edge of the 
mountain pine beetle infestation. 

 
Project 

description: 
During the winter of 2003 a research site was located in the Cascades Forest 
District, southern interior forest region, at the leading edge of the mountain pine 
beetle infestation.  Foliage samples were removed from the lodgepole pine for 
nutrient analysis.  During the summer of 2004, nine 50 m x 50 m (0.25 ha) 
research plots were established on the site.  Two of these plots were treated 
with 200 kg per hectare of nitrogen fertilizer.  And two were left without 
treatment, as controls.  The remaining plots were used in a different study. 
 
In 2004 the treated plots and untreated controls were stem mapped and the 
mountain pine beetle attack status (healthy, green, red and grey) of each 
lodgepole pine tree within the plot was recorded.  All data was entered into the 
stem mapping program Stand Visualisation Software (SVS).  Maps were 
generated of the attack status in 2003.  Pheromone baits were attached to trees 
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in each plot center.  The plots were resurveyed once a week over the summer.  
At the end of the summer a new set of stem maps was prepared with the attack 
status of the trees in 2004.  Ten trees were felled and foliage samples were 
removed from the upper third of each crown.  These samples are awaiting 
nitrogen analysis. 
 
During the summer of 2005 each plot was resurveyed, the health status of each 
tree with respect to mountain pine beetle damage was recorded.  Another set of 
stem maps were produced in SVS, giving attack status in 2005.  Furthermore, 
two trees were felled, their foliage was collected and is awaiting analysis.  
Phloem samples were collected from five trees in the four plots and are 
awaiting analysis for nitrogen content. 
 
During October 2005, all trees scored as green attack throughout the course of 
the study were sampled for the number of emergence holes and pitch tubes in a 
30 cm wide band at breast height (1.3 meters). 
 
Data will be examined by appropriate statistical analysis, such as a one-way 
ANOVA or t-test, to determine if higher nitrogen content leads to increased 
defence capabilities by lodgepole pine against the mountain pine beetle. 
 

Deliverables, 
outcomes and 

extension 
 

The first deliverable will be a poster detailing the outcomes of the research.  
This poster will be presented at the Mountain Pine Beetle Research workshops 
in Vancouver and Prince George. 
 
Secondly, a paper will be prepared for the Canadian Journal of Forest Research 
to report the research findings. 
 

 
 

Section 4 
 

 
 
Project status 
 

 The phloem and foliar nitrogen analyses were successfully completed.  The 
results showed that nitrogen levels in both mediums increased following 
fertilization. 

The poster was displayed at UBC Robson Square and UNBC as part of the 
FORREX the Mountain Pine Beetle Epidemic and the Future of Communities 
and Ecosystems workshop in 2005. 

It was also displayed at the Southern Interior Silviculture Committee (SISCO) 
workshop in Penticton during 2006. 

Findings were not submitted to a journal as they are preliminary observations.  
However, funding for a larger field study to test the effects of fertilization to 
protect leading edge stands has been applied for.
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Final Report for UBC Graduate Student Award to FSP 
 
Submitted to: Dr. Cindy Prescott, Associate Dean, Graduate Studies and Research, Faculty of Forestry 
UBC. cindy.prescott@ubc.ca 
 
Student 
Grant Nishio, MSc.  
928 East 4th Street North Vancouver, BC, V7L 1K5. 
Tel: (604) 816-9037 
gnishio@hotmail.com 
 
Supervisor 
Dr Steve Mitchell PhD, RPF 
Associate Professor 
Department of Forest Sciences 
University of British Columbia 
3041-2424 main Mall 
Vancouver, BC, Canada 
V6T 1Z4 
Tel: (604) 822-4591 
Fax: (604) 822-9102 
http://faculty.forestry.ubc.ca/mitchell/windthrow.htm 
 
Title of research project 
Impacts of MPB Partial Harvesting on Stand Structure and Wildlife Habitat in the Prince George Forest 
Region 
 
Objectives of research project 

The broad objective of this study is to evaluate whether different partial harvesting treatments will 
produce a corresponding variety of wildlife habitat attributes.  If detectable relationships can be established 
between the habitat variables and the site and or neighbourhood variables, these models can be used to 
provide potential habitat abundance according to the type and intensity of the partial harvesting treatment.  
Ultimately, it is hoped that this knowledge can be incorporated into the planning of MPB management 
strategies that are operationally and economically feasible, but also effectively address wildlife habitat 
concerns.  There are three main research questions addressed by this research study: 

1. Does patch treatment result in a different abundance of wildlife structural/habitat features than 
dispersed treatment and how do they both differ from unharvested forest. 

2. Do the different methods of patch treatment and dispersed treatment affect the probabilities of tree 
mortality or windthrow. 

3. How do tree, neighbourhood, and site factors affect the probabilities of tree mortality or windthrow.   
 
Description of research 
 My research is part of the larger project ‘Integrating Silvicultural Control of Mountain Pine Beetle 
with Wildlife and Sustainable Forest Management Objectives’ funded by the Mountain Pine Beetle 
Initiative, the principal investigator is Ann Chan-McLeod, Dept. of Forest Sciences, UBC and project 
participants include: Bunnell, F. L., Dept. of Forest Sciences, UBC, Mitchell, S., Dept of Forest Sciences, 
UBC, Wooding, P., Canadian Forest Products and myself.  The objective of the main project is to generate 
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information that would guide integrated silvicultural control of mountain pine beetle with wildlife and 
sustainable forest management objectives.  The study site is located in the Prince George Forest Region 
just southwest of Prince George in the Gregg and Pelican units in Canadian Forest Products Limited’s 
(Canfor) Timber Supply Area 15.    

This study is retrospective rather than a true experiment since the treatments were not specifically 
designed in any particular manner that would provide data to directly infer treatment effects.  Nevertheless, 
the real value of this case study is the confirmation (or not) of whether the present MPB partial harvesting 
practices can actually be successful at meeting the intended objectives of wildlife habitat supply at the 
stand level.  The lodgepole pine dominated stands in this study are relatively common in the forests of the 
interior plateau region of British Columbia.  For this reason, the findings in this study should provide 
knowledge that is generally applicable at the regional scale.  
 The three research questions are dealt with in this thesis through the use of two separate studies.  
Study-1 provides information on how the different partial harvesting treatments affect the actual 
abundance of habitat variables.  This is accomplished by using frequency distribution histograms and the 
Kruskal-Wallis one-way analysis of variance by ranks to estimate significant differences in habitat variable 
abundance between the treatments.  Study-2 provides information on how the probabilities of mortality and 
windthrow are related to tree, site and neighbourhood factors.  This is accomplished through the creation 
of logistic regression models that classify the status of mortality and windthrow.  The harvesting methods 
studied in my research are from the two broad categories of patch and dispersed treatment.  The patch 
treatment category includes cut-blocks that have most if not all stems removed except for reserve areas or 
patches of non-harvested ground.  The dispersed treatment category includes blocks that have individual 
residual stems that are dispersed throughout the area of the cut-block at various densities.  A set of 
dependent tree status variables and a set of independent site and neighbourhood variables were measured 
in each of the sample plots. The tree status variables represent attributes specific to the individual trees.  
The site variables represent the treatments and site conditions of the residual stand.   

The field data was collected in the spring and summer of 2004, analyses were completed in 2005, 
and the thesis document and project progress report were completed in 2006.  A poster outlining the 
research project was completed in 2005 and presented at the 2 MPB workshops (UBC Robson Campus, 
UNBC) that I attended in November 2005.  A presentation of my research was scheduled to be given at a 
windthrow workshop in November 2005, but was cancelled. I gave the presentation privately to the 
workshop organizer (Albie Thompson, FORREX) at his Prince George office.  I agreed at that time to give 
a presentation at a windthrow workshop Albie Thompson was planning for April 2006, but this has not 
been confirmed yet.  I expect to provide brochures of my project at the windthrow workshop in April 2006.  
I am presently working on 1 and possibly 2 manuscripts form my research project and will provide 
extension notes from them after they are completed.   
 

I also just completed the final requirements for my MSc degree which was one of the deliverables 
for the main research project as funded by the MPBI.   
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Abstract of the November 2005 Presentation on “Impacts of MPB Partial Harvesting on Stand 
Structure and Wildlife Habitat in the Prince George Forest Region”. 

 
 

Clearcut harvesting is the most commonly used method to manage for MPB.  However, due to the 
scale of the beetle outbreak there are concerns that vast continuous clearcuts can potentially leave a 
landscape barren of most wildlife habitat features.  Partial harvesting methods are being considered as an 
alternative that could mitigate much of the losses to wildlife by conserving components of the forest 
elements that provide habitat values.  Two related studies were done in the Prince George Forest Region 
on 5 treatments (Dispersed low retention, Dispersed medium retention, Dispersed high retention, 
Aggregate treatments, and unharvested Control areas. The goal of Study-1 was to determine how the 
treatments, and controls differed in the abundance of 11 stand structure habitat variables.  The goals of  
Study-2 was to estimate the probabilities of mortality and windthrow according to tree, site, and 
neighborhood factors. 

Study-1 indicated differences in the abundance of habitat variables between the treatments.  There 
were more total down trees in aggregate, but a higher proportion of down trees in dispersed treatments. 
Shrub cover was lowest in Control likely due to low light and moisture availability.  Shrub cover was 
highest in aggregates likely due to low disturbance and moderate light conditions.  More shade intolerant 
species (i.e. fireweed) were found in dispersed treatments and more shade-tolerant species (i.e. 
bunchberry) were found in aggregates.  Post-harvest basal area was not different between Control and 
aggregate. However, due to windthrow, basal area of standing trees was lower in aggregate than Control. 
CWD input is highest in aggregate due to windthrow.  Abundance of standing dead conifers coincided with 
abundance of pine (MPB).  Aggregate treatments resulted in the highest abundance of standing damaged 
deciduous trees. 

Study-2 indicated Windthrow risk increased up to a threshold size then decreased with further size 
increase.  Very large and very small trees experienced the lowest rates of windthrow.  Most non-
windthrow mortality was related to MPB attack of pine, but MPB-killed pine was relatively windfirm. Pine 
is highly susceptible to MPB attack, but risk is lower in aggregates than controls.  This is may be due 
several factors including lower proportional densities of pine, increased light and wind conditions 
(characteristics of ‘beetle-proofing’), and increased tree vigour.  Windthrow risk increased as proximity to 
edge or aggregate size decreased (as indicated by the VRfetch variable). 
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