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The Forest Pest Management Forum is annually sponsored by Natural Resources Canada,
Canadian Forest Service, to provide a platform for representatives of various provincial and
Federal governments to present, review and discuss current forest pest conditions in Canada
and the United States.

Le Forum sur la répression des ravageurs forestiers est parrainé annuellement par le Service
canadien des forêts, Ressources naturelles Canada. Il permet à des représentants de divers
gouvernements provinciaux et du gouvernement fédéral de présenter et d’examiner la situation
des principaux ravageurs forestiers au Canada et aux États-Unis.
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FOR OFFICIAL USE ONLY. This report includes tentative results not sufficiently complete to
justify release. Such findings, when adequately confirm, will be released by the agencies
concerned through established channels. Therefore, this report is not intended for publication
and shall not be cited in whole or in part. Material contained in this report is reproduced as
submitted and has not been subject to peer review or editing by the staff of the Canadian forest
Service.

POUR USAGE OFFICIEL SEULEMENT. Ce rapport contient des résultats d’essais qui ne sont
pas encore prêts pour une diffusion générale. Une fois confirmés, ils seront publiés par les
organismes en question par les moyens de diffusion établis.  Ce rapport n’est donc pas publié
officiellement, et il n’est même pas permis d’en citer une partue seulement. Les articles qui
paraissent dans ce rapport sont reproduits tels qu’ils ont été reçus, sans être soumis à une
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Program

2001 Forest Pest Management Forum and Associated Meetings

Congress Hall
Ottawa Congress Centre

Ottawa, Ontario
November 27 - 29, 2001

Tuesday, November 27, 2001
Chair - Boyd Case, Director General, Northern Forestry Centre, Canadian Forest
Service

08:00 Registration and Continental Breakfast

08:30 Welcoming Remarks
Dr. Yvan Hardy, Assistant Deputy Minister, Canadian Forestry Service

09:00 Session l - Western Canada Roundup

09:00 Mountain Pine Beetle
Population dynamics and strategies for management
Allan Carroll, Canadian Forest Service

09:20 Salvage operations and impacts on mills
Russ Cozens, British Columbia Ministry of Forests

09:40 Spruce Beetle in the Yukon
Rod Garbutt, Canadian Forest Service

10:00 Break

10:30 British Columbia Report
Russ Cozens, British Columbia Ministry of Forests

10:50 Alberta Report
Hideji Ono, Alberta Environment, Lands and Forest Service

11:10 Saskatchewan Report
Rory McIntosh, Saskatchewan Environment and Resource Management



xxii

Tuesday, November 27, 2001 - continued

11:30 Manitoba Report 
Keith Knowles, Manitoba Conservation

11:30 Discussion 

12:10 Lunch 

13:00 Session II – Pests Of Aspen 

13:00 Health and productivity of aspen in Western Canada 
James Brandt and Ted Hogg, Canadian Forest Service

13:20 A synthesis of current western aspen disease problems, and ideas about
future research needs, especially as related to aspen management and
regeneration 
Brenda Callan, Canadian Forest Service

13:40 Climate change studies with Aspen: overview of FACE experiment and
summary 4-year data on insects and pests
Kevin Percy, Canadian Forest Service

14:00 Aspen decline and mortality in Northeastern Ontario
Gordon Howse, Canadian Forest Service

14:20 Impact assessment of eight years of Forest tent caterpillar defoliation in
Northeastern Ontario
Brian Fox, Ontario Ministry of Natural Resources

14:40 Perspective Forest Industry, Northeastern Ontario 
Sylvain Levesque, Grant Forest Products Inc. 

15:00 Discussion

15:15 Break

15:45 Session III  – Cross-Country Checkup  - Ontario, Quebec and due South 

15:45 Status of important forest pests in Ontario in 2001
Gordon Howse, Canadian Forest Service
Taylor Scarr, Ontario Ministry of Natural Resources



xxiii

Tuesday, November 27, 2001 - continued

16:05 Summary of 2001 Quebec Forest Pest Survey
Clement Bordeleau, Ministère des ressources naturelles du Québec 

16:25 United States Report
Tom Hofacker, United States Forest Service

17:00                                              FORUM MARKETPLACE
the place for networking and information exchange

Light food and refreshments served
Corporate displays, sponsors, research posters

17:30 Pest Forum Steering Committee (Committee members only) 

WEDNESDAY NOVEMBER 28, 2001

Chair – Geoff Munro, Director General, Great Lakes Forestry Centre, Canadian Forest
Service

08:00 Continental Breakfast

08:30 Session IV – Cross-country checkup – Atlantic Canada

08:40 New Brunswick Report
N. Carter, New Brunswick Department of Natural Resources and Energy

09:00 Nova Scotia Report
E. Georgeson, Nova Scotia Department of Natural Resources

09:20 Prince Edward Island Report
TBA - Prince Edward Island

09:40 Newfoundland Report
H. Crummey, Newfoundland Department of Forest Resources and Agri-
Foods

10:00 Discussion 

10:30  Break



xxiv

WEDNESDAY NOVEMBER 28, 2001 - continued

10:40 Session V - In Our Backyard  – the Urban/Municipal Perspective on IPM

10:40 A molecular marker for Asian Longhorn Beetle
Damo Reddy, Dave Roden, Canadian Forest Service

10:50 Brown spruce longhorn beetle: update on survey, eradication and research
J. Sweeney, P. deGroot, L. MacDonald and G. Cunningham, Canadian
Forest Service

11:00 Dutch Elm Disease - Introduction and Context
David Kennington, Canadian Forest Service

11:05 Urban Forest Management of Dutch Elm Disease
Mike Allen, City Forester, City of Winnipeg

11:30 Search for a Cure - Dutch Elm Disease Research and Development  
Dr. Martin Hubbes, Faculty of Forestry, University of Toronto

12:00 Lunch

13:00 Session VI – Regulatory Affairs and Exotic Pest Update

13:00 Pest Management Regulatory Agency

13:20 Canadian Food Inspection Agency

13:40 Discussion

14:00 Pine Shoot Beetle (Tomicus Piniperda)– updates from Canada, North
America and Asia

14:00 Managing an invasive forest pest in Canada
Leland Humble, Canadian Forest Service

14:15 Effect of water spraying on emergence of the pine shoot beetle
Robert Lavallée, Canadian Forest Service

Effect of pine plantation composition and health on the number of pine shoot
beetles captured.
Pierre Desrochers, Canadian Forest Service



xxv

WEDNESDAY NOVEMBER 28, 2001 - continued

14:35 International Collaborations in Semiochemical Research
Steve Burke, Phero Tech

14:50 New and improved lures to capture the pine shoot beetle
Peter DeGroot, Canadian Forest Service

15:05 Break

15:35 Pine shoot beetle Control in Ontario
Dan Rowlinson, Ontario Ministry of Natural Resources

15:50 Discussion

16:00 Session VII – Forest Industry Perspective

16:00 The Greenhouse Gas Impact of Pest Control 
Doug Bradley, Domtar Inc.

THURSDAY, NOVEMBER 29, 2001

Forum 2001 Special Feature

Globalized Trade in Wood Products:
Lessons and Challenges for linking Science, Industry, and Policy

Chair – Jim Farrell, Director, Industry Division, Canadian Forest Service 

08:00 Coffee

08:30 Introductory Remarks
Dr. Gordon Miller, Director General, Science Branch, Canadian Forest
Service

08:45 From Canada to the World – the Solid Wood Packaging Standard
A review of the process and players
Reinouw Bast-Tjeerde, Canadian Food Inspection Agency (CFIA)

09:15 Equal Partners – the role of industry
Gordon Hughes, Canadian Wood Packaging and Pallet Association



xxvi

THURSDAY, NOVEMBER 29, 2001 - continued

09:45 Questions to Answer Yesterday 
- the realities of doing science in the trade and policy arenas
Eric Allen, Canadian Forest Service
Leland Humble, Canadian Forest Service

10:15 Break

10:45 Applied Science and Policy Development
Positioning Canada to meet international standards
Greg Stubbings, CFIA

11:15 Discussion Period and Panel
What’s being asked of science; what can science ask of policy?
Moderator: Jim Farrell, Canadian Forest 
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Programme

Forum 2001 sur la répression des ravageurs forestiers

Salle des Congrès

Centre des congrès d’ Ottawa

Ottawa, Ontario

27 - 29 novembre 2001

LE MARDI 27 NOVEMBRE 2001 

Président - Boyd Case, directeur général, Centre de foresterie du Nord, Service
canadien des forêts

8 h  Inscription et petit déjeuner continental

8 h 30 Mot de bienvenue
Yvan Hardy, sous-ministre adjoint, Service canadien des forêts

9 h Séance I – Le point sur l’Ouest canadien

9 h Le dendroctone du pin argenté 
Dynamique des populations et stratégies en matière de répression 
Allan Carroll, Service canadien des forêts

9 h 20 Opérations de récupération et incidence sur les scieries
Russ Cozens, ministère des Forêts de la Colombie-Britannique

9 h 40 Le dendroctone de l’épinette au Yukon
Rod Garbutt, Service canadien des forêts

10 h Pause

10 h 30 Rapport de la Colombie-Britannique
Russ Cozens, ministère des Forêts de la Colombie-Britannique

10 h 50 Rapport de l’Alberta
Hideji Ono, ministère de l’Environnement de l’Alberta, Land and Forest
Service
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LE MARDI 27 NOVEMBRE 2001  - suite

11 h 10 Rapport de le Saskatchewan
Rory McIntosh, Saskatchewan Environment and Resource Management

11 h 30 Rapport du Manitoba
Keith Knowles, Conservation Manitoba

11 h 30 Discussion 

12 h 10 Déjeuner 

13 h Séance II – Les ravageurs du peuplier

13 h La santé et la productivité du peuplier dans l’Ouest canadien
James Brandt et Ted Hogg, Service canadien des forêts

13 h 20 Synthèse des maladies actuelles du peuplier dans l’Ouest et suggestions
relatives aux besoins futurs de recherche, en particulier en ce qui concerne
l’aménagement et la régénération du peuplier 
Brenda Callan, Service canadien des forêts

13 h 40 Études de l’impact du changement climatique sur le peuplier : vue
d’ensemble de l’expérience FACE et résumé de quatre années de données
sur les insectes et les ravageurs
Kevin Percy, Service canadien des forêts

14 h Déclin et mortalité du peuplier dans le Nord-Est de l’Ontario
Gordon Howse, Service canadien des forêts

14 h 20 Évaluation de l’impact de huit années de défoliation par la livrée des forêts
dans le Nord-Est de l’Ontario
Brian Fox, ministère des Richesses naturelles de l’Ontario

14 h 40 Perspective de l’industrie forestière du Nord-Est ontarien 
Sylvain Levesque, Grant Forest Products Inc. 

15 h Discussion

15 h 15 Pause
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LE MARDI 27 NOVEMBRE 2001  - suite

15 h 45 Séance III - Bilan national – Ontario, Québec et plein sud 

15 h 45 Rapport de l’Ontario
Gordon Howse, Service canadien des forêts, et Taylor Scarr, ministère des
Richesses naturelles de l’Ontario 

16 h 5 Sommaire du relevé des insectes et des maladies des arbres au Québec, en
2001
Clément Bordeleau, ministère des Ressources naturelles du Québec 

16 h 25 Le bilan des État-Unis
Tom Hofacker, United States Forest Service

17 h                               MARCHÉ DU FORUM 
 L’endroit pour réseauter et échanger de l’information  

Goûter et rafraîchissements
Stands d’entreprises, commanditaires et présentations par affiches 

17 h 30 Réunion du Comité directeur du forum Salle de la capitale 5B
(réservé aux membres du Comité) 

LE MERCREDI 28 NOVEMBRE 2001 Salle des congrès

Président – Geoff Munro, directeur général, Centre de foresterie des Grands Lacs,
Service canadien des forêts

8 h  Petit déjeuner continental

8 h 30 Séance IV – Bilan national – Canada atlantique

8 h 40 Rapport du Nouveau-Brunswick
N. Carter, ministère des Ressources naturelles et de l’Énergie du
Nouveau-Brunswick 

9 h Rapport de la Nouvelle-Écosse 
E. Georgeson, ministère des Ressources naturelles de la Nouvelle-Écosse



xxx

LE MERCREDI 28 NOVEMBRE 2001 - suite

9 h 20 Rapport de l’Ile-du-Prince-Édouard
À venir - Île-du-Prince-Édouard

9 h 40 Rapport de Terre-Neuve
H. Crummey, Newfoundland Department of Forest Resources and Agri-
Foods

10 h Discussion 

10 h 30 Pause

10 h 40 Séance V – Dans notre cour - Point de vue urbain et municipal sur la
lutte intégrée

10 h 40 Un marqueur moléculaire pour le longicorne d’Asie
Damo Reddy et Dave Roden, Service canadien des forêts

10 h 50 Le longicorne brun de l’épinette : le point sur le recensement, l’éradication et
la recherche
J. Sweeney, P. deGroot, L. MacDonald and G. Cunningham, Canadian
Forest Service

11 h La maladie hollandaise de l’orme - Introduction et contexte
David Kennington, Service canadien des forêts

11 h 5 Lutte contre la maladie hollandaise de l’orme dans les forêts urbaines 
Mike Allen, aménagiste forestier municipal, Ville de Winnipeg

11 h 30 À la recherche d’un remède – Recherche-développement sur la maladie
hollandaise de l’orme 
M. Martin Hubbes, Ph. D., faculté de foresterie de l’Université de Toronto

12 h Déjeuner

13 h Séance VI –  Le point sur les affaires réglementaires et sur les
ravageurs exotiques 

13 h Agence de réglementation de la lutte antiparasitaire

13 h 20 Agence canadienne d’inspection des aliments
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LE MERCREDI 28 NOVEMBRE 2001 - suite

13 h 40 Discussion

14 h Le grand hylésine des pins – Le point sur la situation au Canada, en
Amérique du Nord et en Asie 

14 h La lutte contre un ravageur qui envahit les forêts du Canada, soit Tomicus
piniperda
Leland Humble, Service canadien des forêts

14 h 15 Effet de l’arrosage à l’eau des billes de pin sur l’émergence du Grand
Hylésine des pins
Robert Lavallée, Service canadien des forêts

Effet de la composition et de l’état de santé des plantations de pins sur les
captures du Grand Hylésine des pins 
Pierre Desrochers, Service canadien des forêts

14 h 35 Grand hylésine des pins – les résultats des évaluations des répulsifs 
sémiochimiques 
Steve Burke, Pherotech

14 h 50 Attractifs nouveaux et améliorés servant à capturer le grand hylésine des
pins
Peter DeGroot, Service canadien des forêts 

15 h 05 Pause

15 h 35 Grand hylésine des pins en Ontario
Dan Rowlinson, ministère des Richesses naturelles de l’Ontario

15 h 50 Discussion

16 h Séance VII – Perspective de l'industrie

16 h Puits de carbone – Le lien avec la protection des forêts 
Doug Bradley, Domtar Inc.



xxxii

LE MERCREDI 28 NOVEMBRE 2001 - suite

Banquet du Forum 2001 et exposé Salon Colonel By

Organisés par l’Institut forestier du Canada et les responsables du Forum sur la
répression des ravageurs forestiers 

17 h Cocktail

18 h Dîner

19 h Mot d’ouverture
M. Peter Harrison, Ph. D., sous-ministre, ministère des Ressources naturelles
du Canada

Conférencier
M. Gordon Surgeoner, Ph. D 

‘From biting insects to GMOs – a hard-nosed perspective’ 
(Des moustiques qui piquent aux OGM – perspective sans détour)

LE JEUDI 29 NOVEMBRE 2001 Congress Hall

Séance spéciale du Forum 2001 

Le commerce mondial des produits du bois :
leçons et défis que présente l’établissement d’un lien entre la science, l’industrie et la
politique

 

Président – Jim Farrell, directeur, Division de l’industrie, Service canadien des forêts 

8 h Café

8 h 30 Mot de bienvenue
M. Gordon Miller, Ph. D., directeur général, Direction générale des sciences,
Service canadien des forêts

8 h 45 Du Canada vers le monde – Norme d’emballage du bois massif – revue du
processus et des intervenants
Reinouw Bast-Tjeerde, Agence canadienne d’inspection des aliments (ACIA) 
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LE JEUDI 29 NOVEMBRE 2001 - suite

09 h 15 Partenaires en parts égales – Le rôle de l’industrie
Nils Larson, CLSAB
Gordon Hughes, Association canadienne des manufacturiers de palettes et
contenants 
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 - Positionner le Canada pour qu’il réponde aux normes internationales
Greg Stubbings, ACIA

11h 15 Discussion
- Que demande-t-on à la science; qu’est-ce que la science peut demander à
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Mountain Pine Beetle 
Population dynamics and strategies for management 

 
Allan Carroll 

Natural Resources Canada, Canadian Forest Service 
Pacific Forestry Centre, Victoria, British Columbia 

 
During the past three decades, outbreaks of the mountain pine beetle (Dendroctonus 
ponderosae Hopkins) have caused extensive mortality of mature pine trees over 
millions of hectares across western North America.  Despite the frequency of outbreaks, 
mountain pine beetle populations most commonly exist at very low, endemic levels and 
are restricted to weakened or decadent trees.  Relaxation of the factor(s) responsible for 
regulation of beetles at endemic levels enables populations to increase to the incipient 
phase.  Incipient populations are those that exceed the minimum size necessary to 
overcome the resistance of the average large-diameter tree within a stand.  If incipient 
populations coincide with an abundance of mature pine and several years of climatic 
conditions that favour beetle survival, populations may rapidly increase to outbreak 
levels.  Effective short-term management of the mountain pine beetle requires detailed 
knowledge of its population dynamics.  Strategies to mitigate impacts, and the tactics 
required to achieve them, are dependent upon the state of the population and its rate of 
increase.  However, despite our best efforts, outbreaks will likely occur in the future.  
Long-term management can only be achieved by shifting emphasis from the beetle to 
its host trees.  Practices that improve tree and stand resistance, such as 
spacing/thinning, will reduce the potential for outbreaks in existing forests.  Future 
efforts should focus on promotion of species and age mosaics to enhance landscape 
diversity and limit the availability of suitable hosts for the mountain pine beetle. 
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Le dendroctone du pin argenté : dynamique des populations et stratégies en 
matiPPPPre de répression 

 
Allan Carroll 

Ressources naturelles Canada, Service canadien des forLts 
Centre de foresterie du Pacifique, Victoria, Colombie-Britannique 

 
Depuis trois décennies, les pullulations du dendroctone du pin ponderosa 
(Dendroctonus ponderosae Hopkins) tuent un nombre considérable de pins mûrs sur 
des millions d'hectares dans l'Ouest de l'Amérique du Nord. Malgré la fréquence des 
pullulations, les populations de cet insecte sont le plus souvent à des niveaux 
endémiques très faibles et se confinent à des arbres affaiblis ou dépérissants. Le 
relâchement d'un ou de plusieurs facteurs de régulation permet aux populations 
endémiques de se développer et d'entrer dans une phase d'émergence. Sont 
considérées en émergence les populations dont la taille dépasse le seuil requis pour 
vaincre la résistance d'un arbre moyen de bon diamètre dans un peuplement. Lorsque 
l'émergence coïncide avec une abondance de pins mûrs et plusieurs années de 
conditions climatiques favorables à la survie des dendroctones, les populations peuvent 
rapidement atteindre le niveau de pullulation. La maîtrise efficace à court terme du 
dendroctone du pin ponderosa exige des connaissances détaillées sur la dynamique de 
ses populations. Les stratégies pour atténuer les impacts et leurs modalités 
d'application sont fonction de l'état des populations et de leur taux de croissance. 
Malgré nos meilleurs efforts, des pullulations vont probablement continuer de se 
produire. Pour la maîtrise à long terme du dendroctone, il importe de concentrer 
davantage d'attention aux arbres hôtes et moins au dendroctone lui-même. Les 
pratiques qui accroissent la résistance des arbres et des peuplements, comme 
l'espacement ou l'éclaircie, réduisent le risque de pullulations dans les forêts existantes. 
Plus d'efforts devraient être consacrés à la promotion de mosaïques d'espèces et 
d'âges pour augmenter la diversité du paysage et limiter les hôtes recherchés par le 
dendroctone. 
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Between a rock and a hard place : managing mountain pine beetle 
populations in British Columbia 

 
Allan Carroll 

Pacific Forestry Centre, Victoria, B.C. 
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Characteristics of endemic beetle populations 
 
• Infest weakened and decadent trees 
• Frequently found in trees attacked by secondary bark beetle species 
• Currently attacked trees are often not located near brood trees 
• Yearly tree mortality is normally less than volume growth 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The endemic state 
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Natural mortality factors 
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Characteristics of incipient infestations 

 
• Most of the trees attacked are in the larger diameter classes 
• The number of infested trees usually increases annually 
• Clumps of infested trees grow in size and number over time 
• Infestations are scattered 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

An incipient infestation 
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Main causes of outbreaks 
 
• Sustained favourable climate for beetle survival 
• Abundance of susceptible host 
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Characteristics of an outbreak 
 
• Widespread 
• Large annual increases in infested areas 
• Resilient to losses through normal mortality 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

From population dynamics to population management 
Strategies 
• Suppression 
• Maintain low 
• Holding action 
• Salvage  
• Abandon 
 
From: BC Forest Practices Code Bark 
Beetle Management Guidebook 
 
 
 
 
 
 

Typical pattern of brood mortality during epidemics
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• To limit increasing 
populations, additional 

mortality is required Available 
tactics: 
• Available tactics: 

- harvest and process 
- fell and burn 
- MSMA 
- Debarking 

• Applicability of tactics 
dependent upon state of 
population 
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Long-term management: from beetle to the host 
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J.

Long-term management: reduce landscape susceptibility 
• Species and/or age mosaics 

- harvest/disturbance planning 
• Stand modification (silviculture): 

- pine removal from mixed stands 
- vigour maintenance for “pre-susceptible stands” 
- spacing to increase vigour of susceptible stands 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conclusions 
 
• Strategies to mitigate impact are dependant upon the state of the population and its 

anticipated rate of increase 
• Effective management programs are based on early detection and implementation, 

and continuous commitment 
• In spite of the best efforts at prevention, outbreaks will occur given an abundance of 

susceptible hosts and climatic conditions favouring brood survival 
• Long-term management should focus on lodgepole pine (i.e. broaden age-class & 

species diversity, improve stand vigour), not the mountain pine beetle 
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The Realities of a Mountain Pine Beetle Infestation 
 

Russ Cozens 
British Columbia Ministry of Forests, Victoria, British Columbia 

 
The impacts of a mountain pine beetle infestation extend far beyond dead lodgepole 
pine trees.  Timber harvesting operations, initially concentrating on beetle control, will 
shift focus to salvage as the beetle spread slows.  Provincial revenue, transportation 
infrastructures, processing facilities, communities and, of course, forest management 
will be impacted by this shift. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Les réalités d’une infestation de dendroctones du pin argenté 
  

Russ Cozens  
Service des forLts de la Colombie-Britannique, Victoria, Colombie-Britannique  

 
Les infestations de dendroctones du pin argenté ont une incidence qui est loin de se 
limiter B la destruction des pins de Murray. En effet, les exploitations forestiPres, qui, au 
début se concentraient sur la lutte contre ce ravageur, se consacreront de plus en plus 
B la récupération B mesure que la propagation du dendroctone ralentira. Ce 
changement de cap aura des répercussions sur les recettes provinciales, les 
infrastructures de transport, les installations de transformation, les collectivités et, bien 
sfr, l’aménagement forestier. 
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The Realities of a Mountain Pine Beetle Infestation 

Russ Cozens, B.C. Forest Service 
 
 

The Problem:       
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
The Culprit:  
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The infestation: 
• 600,000+ hectares 
• $4.2 billion in timber value at risk  
• beetle populations expanding rapidly 
 

 
 
 
 
 
 
 
 
 
 
 

Provincial revenue 
• $36 million Crown revenue loss THIS 

YEAR 
 
 
 
 
 
 
 
 
 
 
Transportation 
• traditional routes don’t fit   
• lack of access a BIG problem 
• present options to Cabinet  
• examine road deactivation 
• extend hauling season 
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Market influences 
• very low lumber prices 
• softwood lumber discussions 
• blue-stained wood desirability 
• existing market is at its limits 
 
 
 
 
 
 
 
 
 
 
Communities 
• more than 30 in affected area  
• maximise local contractors   
• temporary harvesting increases   
• avoid new milling facilities  
• cut control flexibility  
• extend hauling season 
 
 
 
 
 
Forest Management 
• many small openings to manage  
• standing dead lodgepole pine  
• stand rehabilitation possibilities 
• tending the new forests 
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What Have We Learned?  
• it’s a natural event  
• external factors are important    
• a ‘different’ forest will result  
• proactive management is important 
• it’s a natural event 
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Spruce beetle in the Yukon 
 

Rod Garbutt 
Natural Resources Canada, Canadian Forest Service 

Pacific Forestry Centre, Victoria, British Columbia 
 
Between 1990 and 2001 Southwest Yukon, including parts of Kluane National Park, has 
experienced the largest and most intensive outbreak of spruce bark beetle ever 
recorded in Canada.  By 1998 when the infestation reached its peak, most of the mature 
spruce had been killed over an area exceeding 200 000 hectares.  For the spruce 
beetle to be successful for so many years over so large an area near the northern edge 
of its range has required a coincidence of favorable conditions.  Chief among these 
have been a recent moderation of the climate and a uniformity of mature forest 
composed exclusively of susceptible white spruce.  Higher spring and summer 
temperatures have increased transpiration rates, placing the forest under drought stress 
and compromising their defense against beetle attack.  Concurrent milder winter 
temperatures have reduced overwintering mortality of beetle broods.  The core if the 
infestation lies along the eastern edge of Canada’s highest mountains, the St. Elias 
Range.  The weather effects of such a location have included a low incidence of 
lightening-caused wildfire with the effect that the large pure white spruce stands have 
been maintained in an essentially climax state. 
 
The Forest Health Group at PFC in co-operation with the Department of Indian Affairs 
and Northern Development and Parks Canada, are taking advantage of an opportunity 
to study the dynamics of this unique major disturbance.  We have also initiated a study 
to determine the nature and degree of short and long-term structural changes to the 
ecosystem brought on by the infestation as well as the role of climate change as a 
primary driving force. 
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Le dendroctone de l’épinette au Yukon 
 
 

Rod Garbutt  
Ressources naturelles Canada, Service canadien des forLts 

Centre de foresterie du Pacifique, Victoria, Colombie-Britannique 
 
De 1990 B 2001, le sud-ouest du Yukon, y compris certains secteurs du parc national 
Kluane, a connu l’infestation la plus grave et la plus étendue jamais causée par le 
dendroctone de l’épinette au Canada. En 1998, alors que l’infestation atteignait son 
paroxysme, la plupart des épinettes matures avaient été tuées sur un territoire de plus 
de 200 000 hectares. Une combinaison de conditions favorables ont permis au 
ravageur de sévir B l’état épidémique pendant une période aussi longue et sur un 
territoire aussi vaste B proximité de la limite nord de son aire de répartition. Les 
principaux facteurs ont été le réchauffement récent du climat et l’homogénéité des 
peuplements matures constitués exclusivement d’épinettes blanches susceptibles. En 
provoquant une hausse des taux d’évapotranspiration, l’élévation des températures au 
printemps et en été a imposé B la forLt un stress hydrique et miné la résistance des 
arbres B l’égard des dendroctones. ParallPlement, le réchauffement des températures 
hivernales a contribué B réduire la mortalité parmi les effectifs immatures du 
dendroctone. Le foyer de l’infestation se trouve sur le versant est de la plus haute 
chaîne de montagnes au Canada, la chaîne St. Elias. A cause de l’emplacement de ce 
massif, les incendies déclenchés par la foudre sont rares et, de ce fait, les vastes 
peuplements d’épinette blanche peuvent se maintenir sous une forme essentiellement 
climacique. 
 
L’Unité de la santé des forLts du Centre de foresterie du Pacifique, en collaboration 
avec le ministPre des Affaires indiennes et du Nord canadien et Parcs Canada, profitent 
de cette occasion pour étudier la dynamique de cette perturbation B la fois majeure et 
unique. Nous avons également entrepris une étude en vue de déterminer la nature et 
l’ampleur des changements structuraux B court et B long terme induits par l’infestation B 
l’échelle de l’écosystPme et d’élucider le rôle du changement climatique comme 
principal facteur causal. 
 
 
 
 
 
 
 
 
 
 
 



 27

Spruce Beetle: history and impact of Dendroctonus rufipennis in 
Yukon 

 
Rod Garbutt 

Natural Resources Canada, Pacific Forestry Centre 
Victoria, BC 

 

 
Good morning.  I’m Rod Garbutt and I work as a forest health technician at PFC in 
Victoria.  It is my good fortune to report on forest health issues in northwest B.C. and 
Yukon.  Recently most of my fieldwork has focused on the study of an outbreak of the 
spruce bark beetle in the southwest Yukon.  I’ll start today’s presentation by talking a 
little about the beetle and its life history.  After that I’ll describe some of the unique 
features of the forest stands in this particular part of Yukon and how they became 
predisposed to their fate.  Then beetles and trees will come together in a riveting climax, 
to produce what is by far the largest, most intensive spruce beetle outbreak ever 
recorded in this country.  Finally you’ll hear about some of the work the PFC Forest 
Health Group is doing to better understand the beetle/forest interaction and get a sense 
of the short and medium term post beetle landscape.  
 
Though essentially this talk is about beetles and trees, at the end, I hope I’ll have 
conveyed something of the larger issues affecting our northern forests.  If you’ve heard 
any forest-related news coming out of B.C. lately, aside from the softwood lumber 
debate of course, you will probably have heard about a massive outbreak of mountain 
pine beetle killing lodgepole pine in central B.C.  What you will likely not have heard 
about is an equally significant outbreak (at least ecologically) of a close relative, the 
spruce beetle, in southwestern Yukon. In the 21 years I’ve been observing and 
evaluating such outbreaks I’ve witnessed some of the largest infestations of both 
species ever recorded.  At 200,000 ha and counting, the Yukon epidemic may not cover 
as much area as some of the great mountain pine beetle epidemics, but it is more 
intensive and, I think, much more interesting. 
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Spruce bark beetle, Dendroctonus rufipennis 
 
The spruce beetle is resident in all spruce forests in the west but outbreaks are rare and 
occur only when certain conditions are met.  Most of the time spruce beetle is a 
scavenger and an opportunist, attracted to trees under stress or recently killed.   Beetle 
populations explode when a large volume of material suddenly becomes susceptible to 
attack, most commonly when blocks of timber get blown over.  Since man has been 
active in the forests, messy logging and road building have also provided enough host 
material to start infestations.  Once populations have built up in this material, the 
numbers of emerging beetles far exceed the ability of the normal host to absorb them. 
 
 
 
 
 

 
 
 
 
 
 
 
 

Telltale boring dust at base of tree 
 

So what do they do?  They change hats. The environment triggers a sort of behavioral 
switch and they are transformed into aggressive predators, seeking out the largest, 
most healthy trees with the thickest bark that offers the best chance of survival.  But 
before they can do this successfully they must overcome the host’s defenses.  In simple 
terms when a female lands on a chosen tree, she releases a pheromone which draws in 
other beetles, and an attack is launched en mass.  This slide shows one of the telltale 
signs of attack.  The boring dust is red-brown in color because it’s composed entirely of 
bark. 
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Pitch tubes 
 
A healthy tree will attempt to repel the attackers by flooding the area of attack with pitch 
to flush them out.  This strategy is effective at repelling a weak attack but attacks by 
large numbers of beetles ultimately overcome the tree’s defenses.  Stressed trees will 
have fewer resources and often produce little or no pitch. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
After mating females bore upwards in the cambium, laying clutches of eggs on alternate 
sides along the way.  When the eggs hatch, larvae move laterally in the cambium 
interrupting the flow of phloem and killing the tree.  As if this wasn’t enough for the 
beleaguered tree, beetles enjoy a sophisticated mutual relationship with a sapstain 
fungus of the genus Ceratocystis.  The beetle transports the fungal spores from tree to 
tree in special receptacles called mycangia.  Once introduced to cambium the fungus 
quickly flourishes and interferes with the flow of nutrients and water in the phloem and 

Completed larval galleries with mature larvae and pupae.
The blue-grey colour of the wood is caused by the sap-stain fungus.

Parent Gallery

Pupa

Blue stain

Larvae
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xylem thus contributing significantly to the quick death of the tree. Late in the following 
year, the larvae pupate and metamorphose into a new generation of adults that emerge 
from the tree and crawl to the base where they re-enter to overwinter under the snow. 
When re-activated in the spring by warm temperatures they re-emerge and fly in search 
of a tree to start the cycle over. In Yukon this flight happens in early June. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

The Scene 
 
The area in question lies in the southwest corner of Yukon, just north of 60 degrees 
latitude, adjacent to the B.C. and Alaska borders.  It is an area of mountains valleys and 
trenches that was glaciated as recently as 8 thousand years ago. Just to the west, in the 
St. Elias Mountains, are the tallest mountains in Canada including Logan at just under 
6,000 m (or for Luddites like me who can relate elevation better in feet, nearly 20,000).  
These mountains contain   the largest continuous ice field in North America.  Despite all 
of this ice, lowland areas are largely free of permafrost, but soil temperatures are so low 
that plant roots are confined to a shallow surface zone.  All insect and plant 
development is accomplished in a short and frenzied two-month growing period in June 
and July when both daytime temperatures and daylight hours are in the 20s. 
 
The three main forested lowlands are the valley of the Alsek river that runs south 
through Kluane National Park, the Shakwak Trench running SE from Kluane Lake just 
to the east of the Park, and the Dezadeash River Valley that runs east from Haines 
Junction.  This town of about 600 is the main centre, and is so named because it is sited 
at the junction of the Alaska Highway and the Haines Road, both of which were 
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constructed in 1942.  The only other spruce beetle epidemic ever recorded in Yukon 
occurred in the Dezadeash Lake area in the mid ‘40s as a direct result of the Haines 
Road construction.  The thousands of trees that were bulldozed and left by the side of 
the road served as ideal host, and the infestation that followed was a classic example of 
one that was caused directly by mans activities.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Distinguishing features: 
• White spruce is the only conifer 
• Wildfires are uncommon and relatively small 
• Stands are maintained in a climax state 
 
 
There are three main features that distinguish the forests in this region: 
 
1. Black spruce, lodgepole pine and alpine fir grow in other areas of southern Yukon 
but, for reasons that remain in debate, none of them occur in this area.  So, from valley 
bottom to alpine, stands are composed of white spruce with small, scattered pockets of 
trembling aspen and balsam polar, and various willows, especially on recent 
disturbance sites and along water courses.  
 
2.  The area is in a lightening shadow so wildfires are uncommon and relatively small 
 
3. In the absence of significant major disturbances these stands have been maintained 
in a climax state with spruce succeeding spruce. 
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Lowell Glacier 
 
In the upper Alsek River valley and lowland portions of the Shakwak Trench major 
disturbance has been associated with glacial movement.  The Lowell Glacier pictured 
here is one of the most actively mobile glaciers in the world often advancing or 
retreating hundreds of meter in one year.  Twice in recent times (approximately 150 and 
250 years ago) it advanced across the valley, crushing up against Goatherd Mountain 
and damming the Alsek River to a depth of nearly 300 m.  The resultant Lake, called 
Neoglacial Lake Alsek, advanced up the Valley and out into the Trench.   
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This slide shows the extent of Neoglacial Lake Alsek as it looked around 1750.  The 
lake was, as you can see, massive.  When the dam burst and the waters receded, the 
lake bed  regenerated to a pure spruce forest.   
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Caribou dung still fresh after thousands of years 
 

To complete the scene we have the significant warming that has occurred in this area 
since about 1987.  To call it significant is actually an understatement.  The trend is so 
profound that on lee slopes of the coast mountain range ancient ice patches are melting 
and releasing caribou dung that is a fresh as the day it was dropped, thousands of 
years ago.  The caribou retreated to these icy refuges in the summer months for relief 
from the heat and the bugs.  It’s not surprising therefore that the local First Nations 
hunted them there.  To the delight of Archaeologists and local first nations, the ice has 
also released native hunting tools such as sling spears or Atlatls that have been carbon 
dated and found to be as old as 6800 years.   
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Atlatl wooden shaft and point carbon dated; 6,800 years old 
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Some of these Atlatls still retain the feathers that helped them to fly straight and the red 
ochre paint used for decoration.  This degree of preservation suggests that the ice is 
melting for the first time since the artifacts were dropped there.  Now that is significant. 
Now back to those trees.  Though the average precipitation has not changed, it is 
thought that higher temperatures, especially in the growing season, have increased 
transpiration rates and induced an effective drought.  At this latitude forests live on the 
edge, and if they couldn’t tolerate a bit of stress they wouldn’t have survived in this 
environment.  But the severity of the stress was made evident about 100 kilometers to 
the east near Whitehorse, drought tolerant lodgepole pine started to die as a direct 
result of drought stress.   The stressed spruce in the Shakwak and Alsek valleys were 
therefore pre-disposed to invasion by an opportunist like the spruce beetle. 
 

 
(94) Until recently aerial surveys were not funded in Yukon because map-able damage 
was usually limited to leafroller damage in aspen.  So the beginnings of the current 
infestation went unnoticed until1994 when the BCFS funded a flight originating in 
Haines Junction to map a known infestation at a place called Rainy Hollow on the 
B.C./Alaska border.  As I flew down the Shakwak Trench and looked across Kathleen 
Lake into Kluane National Park, I was struck by the red glow that emanated from there.  
In that year the infestation already covered 32 000 ha.   
 
(95) Only areas containing red trees, that is, trees attacked the previous year, are 
mapped.  Each infested polygon is assigned a severity, either light moderate or severe, 
depending upon the proportion of the trees that are red.   In the 90s, up  to 1995 
conditions were so favorable for beetle development that a significant proportion of the 
population was able to complete their life cycle in one year instead of the normal two.  
Because of this there were large beetle flights in every year.  The one year cycling 
coupled with minimal tree resistance and mild winters greatly accelerated the rate of 
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population increase. Much of the area mapped in this period was severe, that is, more 
than 30% of the trees were attacked in one year.  

(1996) By 1995 populations were so large that even the severe cold spell in the winter 
of 95/96 that killed probably 90% of the progeny in the trees, failed to appreciably slow 
the infestation. (97)   
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Infested area increased every year, (98) peaking in 1998 at 90 000 ha.  (98) By this time 
the cumulative area had increased to over 200 000 ha. (99, 00, 01) 
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Typical high elevation stand 
 

So, after 10 or so years of continuous infestation this is what we now see.  This is a 
typical high elevation stand that was unaffected by the floods.  These stands contain 
some of the largest trees, some over 50 cm DBH which is large for north of 60, and 
some are more than 400 years old.  The infestation appeared to have largely been 
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initiated and  built in these stands, and higher elevation stands, right up to the scattered  
trees in the alpine.  This was also how it progressed as it moved to new areas, hitting 
the high elevation stands first and later dropping down to the valley bottoms.  This 
sequence runs contrary to the normal pattern of attack which for reasons mentioned 
earlier, almost always initiates in valley bottoms and moves upward. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Stand level mortality 
 

Eventually the in-filling within the flooded zones was complete and we were left with 
fully 80 and 90% mortality of the overstory.  For the last three years scenes like this 
have become typical of all forested areas of the Alsek River Valley north of the Lowell 
Glacier and the Shakwak Trench north of Haines Junction.  This is what it looks like at 
the stand level.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Landscape level mortality 
 
And at the landscape level.  These photos were shot in the Alsek river Valley of stands 
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infested almost from the first.  Most of these trees have been dead for six or more years 
and the overwhelming theme is grey.  Yet even now it is possible to pick out scattered 
red trees housing a remnant population scavenging on the last remaining living mature 
trees.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fire: how long will the high hazard remain? 
 

So, besides a lot of dead trees and hungry squirrels what will we be left with when it’s all 
over?  The most immediate concern, especially for those who live here is the greatly 
increased fire hazard.  There have already been three fires that have involved spruce 
beetle killed trees.  Fortunately all were in stands where only scattered trees had been 
attacked.  Enough was learned however about the greatly increased heat generated as 
well as the increased spotting potential to greatly raise the awareness of resource 
managers. Trees here grow slowly and form dense clusters of fine branchlets that are 
ideal fire tinder and because decay is a very slow process north of 60, the hazard will 
remain high long after the needles have gone. 
   
If a fire started south of Haines Junction, in either the Shakwak Trench or Alsek Valley 
and was propelled by the often strong prevailing southwest winds, the results would be 
devastating for wildlife and resident alike.  When locals are asked what they see in their 
future the oft spoken reply is “black”. 
 
Some mitigation has already been done by cutting fire breaks around the community but 
more needs to be done.  Two questions need to be answered 
1.  What are the main risk factors? 
2.  Which stands pose the greatest risk? 
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Vegetation biomass sub-sampling 
 
In the absence of renewal by fire we can anticipate a range of natural succession 
scenarios.  The succession pathway will be determined almost entirely by the 
abundance and distribution of understory white spruce.  
 
The PFC Forest Health group has completed the second year of a long-term research 
project to determine what the various patterns of succession in lowland stands will be.  
Twenty study plots have been established randomly within infested and some non-
infested stands throughout the Shakwak Trench.  We hope to establish a similar 
number within Kluane National Park in the next few years.  Each plot comprises four 
4x25 meter subplots laid along a transect. 

 
 

Forest Health 
Project Yukon 

 
Vegetation Ecology 
• Stand analysis 
• Vegetation character and abundance 
• Vegetation biomass 
• Regeneration spatial analysis (Nearest Neighbour) 
 
Fire Hazard 
• Density of fine fuels 
• Laddering potential 

- promimity to ground fuels 
 - branch continuity 
• Spotting potential (loose bark) 
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Our methodology was developed with the premise that the best picture of a future stand 
will be developed from the best picture taken today.  It proceeds on four main levels.  In 
a fairly standard stand analysis, all trees >10cm dbh within the plots are tallied, 
measured and cored for ageing.  All species of ground vegetation are sampled at 
intervals along the transect centerline.   Within plot and extra-plot samples are collected 
for biomass determination. Spatial distribution of understory conifer and deciduous 
regeneration is determined by nearest neighbour analysis. To address the fire issues, in 
close consultation with our fire group, we have developed a tree-by-tree fire hazard 
rating which takes into account the amount of fine fuel in the form of small branchlets; 
it’s proximity to the ground, and the continuity of branching.  This gives us both a sense 
of how readily a fire will be laddered upward from the ground and the intensity of the 
resulting crown fire.  Trees that have been dead for two or more years and have begun 
to shed bark are particularly dangerous.  Flaming shards of bark caught in the 
convection column of a crown fire can greatly increase the rate of spread. 
 
To complete the project we plan a second round of sampling in about five years.  
Measurable changes to the stands during the interval will, we hope, be indicative of the 
path of succession each individual stand will follow.   
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British Columbia Report 
 

Russ Cozens 
British Columbia Ministry of Forests, Victoria, British Columbia 

 
Abstract 

 
A discussion of forest health conditions and management strategies for pests in British 
Columbia.  Subjects discussed include gypsy moth, mountain pine beetle, spruce 
budworm, western spruce budworm, spruce beetle, Douglas fir beetle and disease 
management. 
 
 
 A copy of British Columbia’s report can be found at the following website: 
 

www.for.gov.bc.ca/hfp/FORSITE/overview/overview.htm 
 
 
 

 
 
 
 
 

Rapport de la Colombie-Britannique 
 
      Russ Cozens 

Ministère des Forêts de la Colombie-Britannique, Victoria, Colombie-Britannique 
 
Survol des conditions de santé des forêts et des stratégies de gestion des organismes 
nuisibles en Colombie-Britannique. Les sujets abordés comprennent la spongieuse, le 
dendroctone du pin ponderosa, la tordeuse des bourgeons de l'épinette, la tordeuse 
occidentale de l'épinette, le dendroctone de l'épinette, le dendroctone du douglas et la 
lutte contre les maladies des arbres. 
 

 
Le rapport de la Colombie-Britannique peut être consulté ou téléchargé à 
l'adresse Internet suivante : 
 

www.for.gov.bc.ca/hfp/FORSITE/overview/overview.htm 
 
 
 
 
  

 

http://www.for.gov.bc.ca/
http://www.for.gov.bc.ca/
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Forest Health Conditions in British Columbia 2001 
Russ Cozens, British Columbia Ministry of Forests 

 
 
 
North American Gypsy Moth 
• 35 hectare ground 

application in Delta 
• 50 hectares mass 

trapped in Sechelt 
• regulated areas expected to be lifted 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

North American Gypsy Moth

• 35 hectare ground
application in Delta

• 50 hectares mass
trapped in Sechelt

• regulated areas 
expected to be lifted
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North American Gypsy Moth Trap Catches in 2001 
• Gr. Victoria 3 
• Sooke  1 
• Delta  3 
• Langley  1 
• Mission  1 
• Chase  1 
 
 
Eastern Spruce Budworm  

 
 
 
 
 
 
 
 

 
• Fort Nelson Forest 

District 
• recently since 1984 
• 1.5 million hectares 
• white spruce 
• Populations ! 
• currently considering options 
 
Two Year Cycle Budworm 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• 125 000 hectares 
• CFS research 
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- periodicity 
- defoliation impacts 
- “interesting”  
   biology 

• populations " 
• subalpine fir & spruce 
 
 
Western Spruce Budworm 

 
 
 
 
 
 
 
 
 

• Douglas-fir 
• 23,000 hectares 
• 26 800 hectares 

aerial spray in 
Cariboo  and Kamloops Regions 

• populations static 
 
 
Mountain Pine Beetle 

 
 
 
 
 
 
 

• 600 000+ hectares 
• $4.2 billion at risk 
• $10 million extra 

funding for control 
• populations !! 
• waiting for COLD 
• many “challenges” 
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Spruce Beetle 

 
 
 
 
 
 
 
 

• 100 000 hectares 
• populations " 
• harvesting and  

trap trees 
 
 
 
 
 
 
 
Douglas-fir Beetle 

 
 
 
 
 
 
 
 

• 11 300 hectares 
• populations ! 

o SE of province 
o locally elsewhere 

• trap trees and 
harvesting 
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Western Balsam Bark Beetle 
 
 
 
 
 
 
 
 
 
 
 
 

• 1,074,000 hectares 
• chronic 

- high elevations 
- low site 
- “pulp” stands 

• no action 
 
 
 
Disease Management 
 
Pine needle casts 
• chronic on lodgepole pine 
• >1 million hectares 
• delays plantation 

 establishment 
• impacts productivity 

 of older stands 
 
 
 
 
Stem rusts of lodgepole pine 
• 3 species 

- comandra blister rust 
- stalactiform blister rust 
- western gall rust 

• developing management guidelines 
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Root diseases 
• all major tree species 
• developing  & refining management 

guidelines 
 
 
 
 
 
Dwarf mistletoes 
• new forest practices could result in increased impacts in 

young stands 
- partial cut harvesting 
- live tree retention 

• developing and calibrating spread model for coastal BC 
• Protection from aliens!! 
• inter-provincial and international agreements 
• preventative measures are necessary 
 
 
 
 
Some Final Thoughts …. 
 
• overview survey ‘almost there’ 
• main focus on mountain pine beetle 
• can’t ignore those that are ‘resting’ 
• must continue to improve capabilities 
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Alberta Report 
 

Hideji Ono 
Forest Health Centre, Forest Management Branch, Land and Forest Division 

Alberta Sustainable Development, Edmonton, Alberta 
 
 

ABSTRACT 
 
The spruce budworm, Choristoneura fumiferana (Clem.), continued to defoliate white 
spruce stands in northern Alberta in 2001.  Most of this defoliation was severe. The 
spruce budworm moth catches in pheromone traps indicate moderate to high risk of 
new budworm outbreaks 2002 in northern Alberta where current outbreaks are found.  
The severity of budworm defoliation is expected to stay about the same in 2002 in areas 
with current budworm defoliation. 
 
In 2001, there was no aerial spraying to control the spruce budworm populations in 
Alberta.  This year, the forest stands Mimic®-sprayed in 1999 still appeared to be free of 
visible defoliation whereas the forest stands Thuricide®-sprayed in 1999 had visible 
defoliation. 
 
The large aspen tortrix, Choristoneura conflictana (Walker), was the predominant aspen 
defoliator in the province.  The large aspen tortrix-defoliated area increased further in 
2001 to reach about 3.66 million ha.  On the contrary, the Bruce spanworm, 
Operophtera bruceata (Hulst.), population collapsed in 2001.  The forest tent caterpillar, 
Malacosoma disstria Hübner, was found in some of the defoliated areas but this 
damage was overshadowed by the large aspen tortrix damage.  No gypsy moths, 
Lymantria dispar (L.), were caught in the traps deployed in the Green Area by Alberta 
Sustainable Resource Development.  In the City of Edmonton, most satin moth, 
Leucoma salicis (L.), populations crashed following parasitic attacks. The birch 
leafminer, Fenusa pusilla (Lepeletier) and Profenusa thomsoni (Konow), and pine false 
webworm, Acantholyda erythrocephala (L.), populations in the city declined as well. 
 
The mountain pine beetle (MPB), Dendroctonus ponderosae Hopkins, populations in 
Banff National Park continued to increase during 2001.  Many new infestations were 
detected during aerial surveys over this park.  Altogether about 600 “faders” (trees with 
canopy colour changing due to successful MPB attacks), an eleven-fold increase 
compared to 2000, were found in the park during aerial overview surveys.  Seven 
green-attack trees and five faders were detected in Jasper National Park where the 
mountain pine beetle populations are waning.  During the aerial overview surveys, 
MPB-killed trees were spotted at two locations in Willmore Wilderness Park.  A ground 
survey confirmed the presence of MPB-killed trees in one of these locations.  However, 
no mountain pine beetle-killed trees were detected during aerial surveys over the 
“Green Area” in southwestern Alberta or in Waterton National Park in southern Alberta.  
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The mountain pine beetle attacked pheromone-baited trees at many monitoring sites in 
southwestern Alberta and in Cypress Hills Provincial Park in southeastern Alberta. 
 
Alberta still remains free of Dutch elm disease with no reports of disease occurrence in 
2001.  There were many incidences of a similar vascular wilt disease, Dothiorella ulmi, 
affecting elm trees in the City of Edmonton.  The smaller European elm bark beetle, one 
of the vector species of this disease, continued to be trapped at many locations in the 
“White Area” of the province. 
 
Ink spot disease defoliated about 1600 ha of aspen in southern Alberta. 
 
During the aerial overview surveys, 19 sites with flood-killed trees and six sites with 
lightning-killed trees were detected in southwestern Alberta. 
 
This year, a technique to estimate the severity of dwarf mistletoe in forest stands was 
field-tested.  A field trial was initiated to study the impact of ungulate browsing in relation 
to the acceptance of browsed-trees in regeneration surveys.  The satin moth 
pheromone, Leucomalure, was field-tested and found to be effective in attracting the 
male moths.  Field testing of the forest tent caterpillar pheromone to relate the moth 
catches to defoliation severity was hampered due to large aspen tortrix damage 
overshadowing the tent caterpillar damage. 
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Rapport de l’Alberta 

 
Hideji Ono 

Forest Health Centre, Forest Management Branch, Land and Forest Division 
Alberta Sustainable Development, Edmonton, Alberta 

 
Résumé 

 
La tordeuse des bourgeons de l'épinette, Choristoneura fumiferana (Clem.), a continué 
de défolier les peuplements d'épinette blanche du Nord de l'Alberta en 2001. La 
défoliation a été grave à la plupart des endroits touchés. D'après les captures de 
papillons dans les pièges à phéromone, le risque de nouvelles pullulations de la 
tordeuse dans le Nord de la province où se trouvent les pullulations actuelles serait 
modéré à élevé en 2002. La défoliation dans les zones touchées en 2001 devrait être 
d'ampleur similaire. 
 
En 2001, aucun arrosage aérien de pesticide n'a été effectué contre la tordeuse des 
bourgeons de l'épinette en Alberta. Les peuplements forestiers arrosés au Mimic® en 
1999 n'ont montré aucune défoliation, contrairement à ceux traités au Thuricide® la 
même année.  
 
La tordeuse du tremble, Choristoneura conflictana (Walker), a été le principal 
défoliateur des trembles dans la province. La superficie défoliée par cette tordeuse a de 
nouveau augmenté en 2001 pour atteindre environ 3,66 millions d'hectares. En 
revanche, la population de l'arpenteuse de Bruce, Operophtera bruceata (Hulst.), s'est 
effondrée. La livrée des forêts, Malacosoma disstria Hübner, a été décelée dans 
certaines zones de défoliation, mais les dommages lui étant attribuables étaient 
beaucoup moins importants que ceux causés par la tordeuse du tremble. Il n'a pas été 
capturé de spongieuses, Lymantria dispar (L.), dans les pièges installés dans la « zone 
verte » par le ministère du Développement durable des ressources de l'Alberta. À 
Edmonton, des parasites ont causé l'effondrement de la plupart des populations du 
papillon satiné, Leucoma salicis (L.). Les populations des mineuses du bouleau Fenusa 
pusilla (Lepeletier) et Profenusa thomsoni (Konow) ainsi que celles du pamphile 
introduit du pin, Acantholyda erythrocephala (L.), ont aussi diminué dans la ville. 
 
Dans le parc national Banff, les populations du dendroctone du pin ponderosa (DPP), 
Dendroctonus ponderosae Hopkins, ont continué d'augmenter en 2001. De nombreux 
nouveaux foyers d'infestation y ont été décelés lors de relevés aériens. Au total, environ 
600 arbres « décolorés » (arbres dont la couleur de la cime a changé sous l'effet des 
attaques du DPP) ont été recensés dans le parc par ces relevés; c'est onze fois plus 
qu'en 2000. Sept arbres attaqués encore verts et cinq autres décolorés ont aussi été 
décelés dans le parc national Jasper où les populations du DPP sont en baisse. Au 
cours de survols aériens, des arbres tués par le DPP ont également été aperçus à deux 
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endroits dans le parc naturel Willmore. Un relevé au sol a confirmé la présence d'arbres 
tués par le dendroctone à l'un des deux endroits. En revanche, aucun arbre tué par le 
DPP n'a été repéré lors des relevés aériens dans la zone verte du Sud-Ouest de 
l'Alberta, ni dans le parc national des Lacs-Waterton dans le Sud de la province. Le 
dendroctone a attaqué des arbres-pièges (à phéromone) à de nombreux sites de 
surveillance dans le Sud-Ouest, ainsi que dans le parc provincial Cypress Hills dans le 
Sud-Est. 
 
L'Alberta est toujours épargnée par la maladie hollandaise de l'orme, aucun cas n'ayant 
été signalé en 2001. De nombreux ormes de la ville d'Edmonton sont atteints d'une 
maladie vasculaire similaire causée par Dothiorella ulmi. Le petit scolyte européen de 
l'orme, un des vecteurs de la maladie, a encore été capturé à de nombreux endroits 
dans la « zone blanche » de la province. 
 
La tache d'encre a causé la défoliation des trembles sur environ 1 600 ha dans le Sud 
de l'Alberta. 
 
Au cours des survols aériens dans le Sud-Ouest, on a noté 19 sites où il y avait des 
arbres tués par une inondation et six autres où il y avait des arbres foudroyés. 
 
Cette année, une technique d'estimation de la gravité des dommages causés par le 
faux-gui dans les peuplements forestiers a été mise à l'essai. Un essai a aussi été 
entrepris pour étudier l'impact des ongulés quant à l'acceptabilité des arbres déterminée 
lors des relevés de la régénération. La phéromone du papillon satiné Leucomalure a été 
mise à l'essai sur le terrain et s'est révélée un attractif efficace pour les mâles. L'essai 
de la phéromone de la livrée des forêts pour établir le rapport entre les captures de 
papillons et la gravité de la défoliation a été gêné par les dommages importants causés 
par la tordeuse du tremble. 
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1.0 INTRODUCTION 
 
 
This is a summary report on forest pest conditions (excluding invasive exotic plants) 
found in Alberta during 2001.  The details of provincial forest pest conditions (including 
details about invasive exotic plants) will be published in the “2001 Annual Report: Forest 
Health in Alberta.” 
 
This report contains information on the important forest pests found in the “Green Area” 
(managed forested area) and the “White Area” (settled area) of the province.  The 
Green Area is comprised of 17 Forest Areas organized into four Forest Regions (Figure 
1).  Prior to 1998 these Forest Areas were referred to as Forest Districts.  Alberta 
Sustainable Resource Development (ASRD – formerly Alberta Environment) deals with 
forest health concerns in the “Green Area.”  Other agencies handle the forest pest 
concerns found within the “White Area” and in provincial or National Parks.  
 
The following Forest Health Officers (FHO) collected the “Green Area” forest pest 
information presented in this report: Tom Hutchison, Northeast Boreal (NEB) Region; 
Daniel Lux, Parkland/Bow/Prairie (PBP) Region; Mike Maximchuk, Northwest Boreal 
(NWB) Region and Erica Mueller, Northern East Slopes (NES) Region.  Janet Feddes-
Calpas (Alberta Agriculture, Food and Rural Development) provided Dutch elm disease 
(DED) information and Christopher Saunders (The City of Edmonton) provided the 
“White Area” urban forest pest information for this report. 
 
 
2.0 FOREST PEST CONDITIONS IN 2001 AND FORECASTS FOR 2002 
      
A. Defoliators 
 
2.1 Conifer Defoliators:  Spruce Budworm, Choristoneura fumiferana (Clemens) 
 
2.1.1  Spruce Budworm Defoliation in 2001 
 
The extent and severity of spruce budworm defoliation were estimated during aerial 
overview surveys carried out in July and August.  The results of these aerial surveys are 
summarized in Table 1.  The severity of spruce budworm defoliation was rated as moderate 
(>35% to 70% defoliation) or severe (over 70% defoliation) because light defoliation (> 0 - 
35% defoliation) is not easily recognizable from the air.  The procedures used for these 
surveys are described in the “Forest Health Aerial Survey Manual” (Ranasinghe and 
Kominek, 1999). 
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Table 1. Results of the spruce budworm defoliation aerial overview surveys in 2001 
comapred to the survey results in 2000, Alberta. 
 
Region Forest Area Defoliated Area (ha) Remarks 

2000 2001   

Moderate Severe Moderate Severe 

 
 

Upper Hay 25124 47860 9236 56788 Net area Northwest 
Boreal 

MacKenzie 337 9790 9790 12572 Net area 

Regional 
Sub-total 

 25461 57650 9236 69360  

South of lat.58°a 14029 167 14142 911 Net area Northeast 
Boreal 

North of lat.58°b 3464 15710 3321 18602 Gross area 

Regional Sub-total 17493 15877 17463 19513  

Grand total for Alberta 116 481 115 572  
a  Athabasca Forest Area and part of Waterways Forest Area 
b  Includes part of Waterways Forest Area and part of Wood Buffalo National Park 
 
 
In the NWB Region, the overall spruce budworm-defoliated area decreased slightly in 
2001 (Table 1), compared to the area defoliated in 2000.  As forecasted in 2000, the 
severity of spruce budworm defoliation increased in 2001 as well.  The extent of the 
spruce budworm defoliation in the Upper Hay and Mackenzie forest areas in the NWB 
region are shown on Figure 2.  In 2001, the forest stands Thuricide® - sprayed in 1999 
had pockets of budworm defoliation but the stands Mimic®-sprayed in 1999 were still 
free of visible defoliation (Figure 3). 
 
The overall spruce budworm-defoliated area in the Northeast Boreal Region was slightly 
higher in 2001 compared to the defoliated area in 2000.  In the southern section of the 
NEB Region (south of latitude 58� N), a net area of 15 053 ha was defoliated by the 
spruce budworm.  Most of this defoliation (94%) was moderate and the remainder was 
severe.  More than half of this defoliation (59%) was found in deciduous-dominated 
forest stands.  In the northern section of this region (north of latitude 58� N), the spruce 
budworm-defoliated area increased by 14% in 2001 compared to 2000.  Most of this 
21 923 ha defoliation (85%) was severe.  This severe defoliation was observed mainly 
within Wood Buffalo National Park near the confluence of Peace and Slave rivers 
 (Figure 2).  
 
There was no spruce budworm defoliation in 2001 in the NES and PBP regions. 
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2.1.2  Forecast for 2002 Based on Pheromone Trap Catches in 2001 
 
The male spruce budworm populations were monitored provincewide by using Multi-
Pher I  traps (Le Groupe Biocontrole, Quebec) baited with female budworm sex 
pheromone lures (Biolure , Consep Membranes Inc., USA).  The procedure for 
deploying these traps is described in the “Spruce Budworm Management Guide” 
(Ranasinghe and Kominek 1998). 
 
One hundred and sixty-eight (168) monitoring plots were established across the 
province.  Five plots were excluded from the final analysis because of the questionable 
validity of the data.  Figure 4 shows the results of the other 163 plots. 
 
In the PBP Region, the trap catches were low (range: 2 – 184 moths per trap) in all the 
plots indicating a low risk of spruce budworm outbreaks in 2002.  In the Foothills Forest 
Area of the NES Region, as predicted in 2000, all nine plots had low budworm moth 
catches (range: 4 to 184 moths per trap) in 2001.  However, this area is infested with 
the two-year cycle budworm, Choristoneura biennis Free.  The trap catches have been 
alternating between high and low numbers during consecutive years in this forest area.  
Thus, higher spruce budworm populations resulting in higher trap catches are expected 
in 2002 in this forest area.  In the NEB Region, the risk of new budworm outbreaks 
occurring in 2002 varied from low to high.  In this region, the risk of new spruce 
budworm outbreaks occurring in 2002 is: low in 47%, moderate in 47%, and high in 6% 
of the plots in the Athabasca Forest Area (17 plots); moderate in 69% and high in 31% 
of the plots in the Waterways Forest Area (16 plots); and, low in 60%, moderate in 20%, 
and high in 20% of the plots in the Lakeland Forest Area (five plots).  In this region, the 
Waterways Forest Area is likely to have new spruce budworm outbreaks in 2002.  In the 
NWB Region, the risk of new spruce budworm outbreaks occurring in 2002 is: nil to low  
in the Wapiti Forest Area (five plots); low in the Lakeshore Forest Area (eight plots); 
and, low  to moderate in the forest areas of East Peace (seven plots); MacKenzie (20 
plots); Marten Hills (four plots); and, Smoky River (six plots). 
 
In the Upper Hay Forest Area of this region (44 plots), new budworm outbreaks 
occurring in 2002 is low in 11% of the plots, moderate in 68% of the plots and high in 
the remaining 21% of the plots.  This is the only forest area that is likely to have new 
outbreaks in 2002 in the NWB Region. 
 
According to these survey results, spruce budworm outbreaks are unlikely to occur in 
2002 in the PBP Region.  There is a moderate risk of a two-year cycle budworm 
outbreak in 2002 in the NES Region.  The risk of new budworm outbreaks occurring in 
2002 is moderate to high in the Waterways Forest Area in the NEB Region and in the 
Upper Hay Forest Area of the NWB Region; this risk is low to moderate in the rest of the 
NEB and NWB regions. 
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2.1.3 Forecast for Spruce Budworm Defoliation Severity in 2002 Based on Second-
Instar Survey Results in 2001 
 
Second-instar (L2) surveys were carried out in forest stands that have been defoliated 
by the budworm during the current outbreak, their vicinities or in some plots with high 
pheromone trap catches.  The survey procedures are described in the “Spruce 
Budworm Management Guide” (Ranasinghe and Kominek, 1998).  These results 
(Figure 5) were used to forecast the severity of spruce budworm defoliation expected in 
2002. 
 
In 2001, L2 surveys were carried out in the NWB Region only.  All the L2 plots were 
located in unsprayed stands because in 2001 there was no spray operation to control 
the spruce budworm in Alberta.   
 
In the NWB Region, 136 plots were established.  In the MacKenzie Forest Area of this 
region, larval counts in 4 out of 5 plots (80%) forecast severe defoliation in 2002.  In 
comparison, only 64% of the plots in this forest area were expected to have severe 
defoliation in 2001.   The other plot in this forest area is expected to have moderate 
defoliation in 2002. This plot and another plot with severe defoliation expected in 2002 
are located in Hawk Hills where the spruce budworm population that apparently 
collapsed in 1999 appears to be coming back.  In the Upper Hay Forest Area, larval 
counts in 40 out of 131 plots (31%) forecast severe defoliation in 2002 compared to 
29% of the plots that had counts forecasting severe defoliation in 2001.  The larval 
counts in 21% of the plots forecast moderate defoliation in 2002, slightly lower than the 
corresponding figure (27%) for 2001.  The larval counts in 48% of the plots forecast nil 
to light defoliation in 2002 in this forest area; in comparison, larval counts in 44% of the 
plots forecasted nil to light defoliation in 2001.  Overall, the results of this survey predict 
spruce budworm defoliation severity in 2002 to remain about the same as in 2001. 
 
 
2.2 Aspen Defoliators 
 
The extent of aspen defoliation by insect pests is estimated during aerial surveys 
carried out in the summer.  The survey procedures are described in the “Forest Health 
Aerial Survey Manual” (Ranasinghe and Kominek, 1999).  The surveyors categorize 
aspen defoliation severity as light (< 35% defoliation); moderate (35 – 70% defoliation) 
or severe (>70% defoliation).  Table 2 and Figure 6 show the results of these surveys. 
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Table 2. Results of aspen pest defoliation surveys in Alberta in 2000 vs. 2001 

      REGION a GROSS AREA OF ASPEN DEFOLIATION BY INSECTS (Ha)b 

Year 2000 2001 

 Light Moderate          
Severe 

Light Moderate           
Severe 

 

Pest Sp.       

BSW       0     4306                  
334 

      0              0                          
0 

FTC    2979    42647               
303601 

       0c        0c                         
0c 

          
North- 

          
west 

          
Boreal LAT  34889   337058              

2e+06 
 141994 3044776                    

5742 

Sub-
total 

 2 540 273 3 192 512 

BSW 0 0 0         
0 

0 0               0 

FTC 400 0                  
0 

0c 0c            
0c 

              
Northern 
                
East 
               
Slopes LAT 0 18757                 

89902 
0  158653                 

56636 

Sub-
total 

 108 659 215 289 

BSW 264 0          
1421 

0 0              0 

FTC 349 2031          
14113 

0c 0c           
0c 

             
Parkland  
                 
Bow, 
               
Prairie LAT 0 0          

0 
8791 16510           

84204 

Sub-
total 

 18 178 109 505 

              
Alberta 
                
Total 

 2 667 510 3 517 306 
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a No aspen pest defoliation was detected in 2001 during aerial overview surveys  in the Northeast Boreal 
Region 
b Gross area, i.e., total area covered by the polygon rather than the actual extent of the aspen stands 
c In 2001, some forest tent caterpillar defoliation was found mixed with large aspen tortrix damage; this 

damage was, however, indistinguishable from the predominant large aspen tortrix defoliation found in 
the same area. 

BSW = Bruce spanworm; FTC = Forest tent caterpillar; LAT = Large aspen tortrix 
 
 
The overall area of insect-defoliated aspen increased in 2001.  This year, the large 
aspen tortrix was the predominant aspen defoliator in the province (Fig. 6). 
 
 
2.2.1  Bruce Spanworm 
 
In 2001, the Bruce spanworm populations collapsed across the province (Table 2).  This 
is a continuation of the declining trend of Bruce spanworm populations observed in 
2000. 
 
2.2.2  Forest Tent Caterpillar 
 
Although some forest tent caterpillar defoliation and larvae were observed during the 
surveys, the large aspen tortrix caterpillar defoliation dominated these stands.  Damage 
caused by these two pests was indistinguishable and was ascribed to the predominant 
defoliator, the large aspen tortrix. 
 
2.2.3  Large Aspen Tortrix 
 
In 2001, the large aspen tortrix (LAT) was the predominant defoliator of aspen in Alberta 
(Figure 6).  In the Northwest Boreal Region, the large aspen tortrix defoliated an estimated 
3 192 512 ha (Table 2).  This is nearly a 46% increase compared to the area defoliated by 
LAT in 2000.  However, almost all (95.37%) of 2001 LAT defoliation was moderate (>35 – 
70% defoliation) whereas in 2000, most of the LAT defoliation was severe (>70% 
defoliation).  Severe defoliation in 2001 was confined to about 0.18% of the area and the 
remaining 4.45% was lightly defoliated.  In this region, the large aspen tortrix defoliation in 
2001 shifted to areas located eastwards, compared to the areas defoliated in 2000. 
 
In the Northern East Slopes Region, the increasing trend of LAT defoliation observed in 
2000 continued in 2001.  In this region, the LAT-defoliated area in 2001 was estimated 
at 215 289 ha (Table 2).  This is nearly double the area defoliated by LAT in 2000.  Most 
(74%) of this defoliation was moderate and the remainder (26%) was severe. The 
moderately LAT-defoliated area in the NES Region increased while the severely 
defoliated area decreased in 2001, compared to 2000.  A number of new LAT outbreaks 
were observed in the southern part of this region. 
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A substantial new LAT outbreak was observed in 2001 in the northeastern part of the 
PBP Region.  In addition, a number of small outbreaks were scattered across this 
region (Fig. 6).  The extent of these outbreaks was estimated at 109 505 ha (Table 2).  
Most (77%) of this defoliation was severe; 15% was moderate and 8% was light.  No 
LAT defoliation was observed in this region in 2000. 
 
2.3  Satin Moth, Leucoma salicis (L.) 
 
The satin moth populations, first detected in 1994 in Edmonton, crashed in 2001.  This 
follows a continued decline of the number of new infestations detected annually within 
Edmonton in the past few years. The introduced braconid parasitoid wasp, Cotesia 
melanoscelus, is responsible for this noticeable decline of satin moth populations within 
the city.  This parasitoid was also observed to kill about 70% of the satin moth 
caterpillars at Corbett Lake, British Columbia, whereas another parasitoid, Meteorus 
versicolor killed about 1% of the caterpillars at this locality.  These observations may 
make it unnecessary to continue the efforts to introduce M. versicolor from B.C. to 
augment biological control of the satin moth in Edmonton. 
 
2.4  Gypsy Moth, Lymantria dispar (L.) 
 
The Land and Forest Division of Alberta Sustainable Resource Development set up 49 
traps as a part of the annual gypsy moth survey conducted by the Canadian Food 
Inspection Agency (CFIA).  No gypsy moths were caught in these 49 traps that were 
deployed throughout the Green Area of the province. 
 
2.5   Birch leafminers 
 
An introduced ichneumonid parasitoid wasp, Lathrolestes nigricollis, controlled the birch 
leafminer, Fenusa pusilla (Lepeletier), infestations in the City of Edmonton.  This 
parasitoid spread rapidly providing effective biological control of this leafminer species.  
Another introduced ichneumonid wasp, L. luteolator, is credited with controlling the 
amber-marked birch leafminer, Profenusa thomsoni  (Konow), outbreak in the city. 
 
2.6  Pine False Webworm, Acantholyda erythrocephala (L.) 
 
The decline of pine false webworm populations in the City of Edmonton reduced the 
populations to undetectable levels in 2001.  Consequently, no action was taken in 2001 
to control this pest in Edmonton. 
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B. Bark Beetles 
 
2.7  Mountain Pine Beetle, Dendroctonus ponderosae Hopkins 
 
 
2.7.1  Aerial Survey 
 
In the fall, the Green Area and some parks in southwestern Alberta were surveyed to 
detect mountain pine beetle (MPB) infestations. The Regional Forest Health Officers in 
the NES and PBP regions used rotary-wing aircraft for these surveys.  The surveys 
mainly covered the river valleys in the foothills bordering B.C., Willmore Wilderness 
Park and Waterton, Banff, and Jasper national parks. 
 
In the PBP Region, no mountain pine beetle infestations were detected during the aerial 
surveys carried out within the Green Area or Waterton National Park. 

 
In Banff National Park, the mountain pine beetle spread further in 2001, compared to 
2000 (Figure 7).  In 2001, about 600 faders were observed in the park during the aerial 
survey.  This is a twelve-fold increase compared to less than 50 faders found in Banff 
National Park in 2000.  These faders will be checked during ground surveys to verify the 
presence of MPB.  Alberta Sustainable Resource Development is working closely with 
Banff National Park to monitor and manage the MPB population that is threatening to 
spill over to the Green Area of the province. 
 
In the NES Region, approximately 100 red trees symptomatic of MPB were observed at 
two locations in Willmore Wilderness Park during an aerial overview survey.  A ground 
survey confirmed the presence of MPB-killed trees at one of these locations. 
 
In Jasper National Park, seven green-attack trees, i.e., current year attack, were 
detected during the fall ground surveys.  This is a significant reduction compared to the 
15 green-attack trees found in 2000.  Altogether five faders were detected during the 
surveys.  Although the trees appear to be heavily hit, the beetle galleries were relatively 
shorter with about 50% larval survival (Alan Westhaver, Jasper National Park, pers. 
communication). 

 
 
2.7.2  Survey with Pheromones 
 
A two-component aggregation pheromone bait (Phero Tech Inc., B.C.) was used to 
monitor MPB presence in high risk lodgepole pine stands in southwestern Alberta.  
These baits were not deployed in stands near the currently infested areas in Banff 
National Park.  The procedure for deploying these pheromone baits is described in 
“Mountain Pine Beetle Management Guide 1999” (Kominek, 1999). 
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Figure 7 shows the results of this survey.  In the NES Region, the mountain pine beetle 
attacked trees at 10 out of 18 plots (56%) in the Foothills Forest Area.  All the attacked 
plots were located in Willmore Wilderness Park.  Twenty of the 29 baited-trees at these 
10 plots had beetle hits ranging from 1 to 300 per tree.  In addition, two non-baited trees 
had 53 and 93 attacks per tree, respectively.  This was unexpected because there was 
almost 0% overwinter survival of the MPB in 2000 in this park.  In the PBP Region, 
beetles attacked trees in 15 out of 20 plots (75%) in the Crowsnest Forest Area in 
southern Alberta.  This is an increase compared to 2000 when only 55% of the plots in 
this area had beetle attacks.  About 60% of the baited-trees in these plots had beetle 
hits.  In addition, 1 out of 4 plots in the Clearwater Forest Area also had beetle attacks.  
There was no beetle attacks in plots located in the Bow (one plot) and Brazeau (two 
plots) forest areas in this region.  Only one plot was set up in the Bow Forest Area 
because of its close proximity to the current MPB outbreak in Banff National Park. In 
comparison, nearly 70% of the plots in the Bow Forest Area had beetle hits in 2000. 
 
In Cypress Hills Provincial Park, mountain pine beetles attacked pheromone-baited 
trees at 34 out of 54 monitoring plots. 

 
 

C. Diseases 
 
2.8  Dutch Elm Disease (DED), Ophiostoma ulmi (Buis.) Nannf. 
 
No new cases of DED were reported in 2001 in Alberta although many cases of a 
similar vascular wilt disease caused by Dothiorella ulmi have been confirmed from 
samples gathered in Edmonton. 
 
The smaller European elm bark beetle (SEEBB), Scolytus multistriatus (Marsham) – 
one of the vector species of DED – has been found in Alberta on a recurring basis.  
These beetles have been trapped every year from 1994 to 2001 in Calgary and from 
1995 to 2001 in Edmonton.  In 2001, trap sites were established at 477 locations 
throughout the province.  Three SEEBB were trapped in Edmonton in 2001; this is the 
same as the number trapped in 2000.  This year, SEEBB was trapped for the first time 
in Wetaskiwin, south of Edmonton.  Previously, SEEBB has been trapped at many other 
locations in central and southern Alberta. 
 
The other vector of DED, the native elm bark beetle, Hylurgopinus rufipes Eichh. has 
not been trapped to date in Alberta. 
 
For further details about DED in Alberta, please visit the web site:  
www.agric.gov.ab.ca/ded. 
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2.9  Other Noteworthy Pests 
 
Ink spot disease, Ciborinia whetzelli (Seaver) Seaver, caused aspen defoliation in 
Porcupine Hills in southern Alberta.  This defoliation covered 1576 ha with severity 
varying from light (756 ha) to moderate (129 ha) to severe (691 ha).  The lodgepole pine 
dwarf mistletoe, Arceuthobium americanum Nutt. is widespread in the Jack pine and 
lodgepole pine stands of the province.  Armillaria root disease, Armillaria spp., is also of 
common occurrence.  Red belt was prevalent along the eastern slopes in the NES 
Region. 
 
The white pine terminal weevil, Pissodes strobi (Peck), continue to be a problem in 
open-grown young forest stands in many areas in Alberta. 
 
During the 2001 aerial overview surveys, 19 flooding-damaged areas and six lightning-
killed areas were detected in southern Alberta. 
 
 
3.0 RESEARCH AND DEVELOPMENT 
 
 
3.1  Technique to Estimate Dwarf Mistletoe Severity at Stand Level 
 
A circular plot with a radius of 5.64 m was found to best estimate the dwarf mistletoe, 
Arceuthobium americanum Nutt. Ex. Engelm, severity at the stand level in the PBP 
Region.  A minimum of three plots is needed to estimate mistletoe severity in stands 
fewer than 10 ha; one additional plot is recommended for every five ha increase in 
stand size thereafter. 
 
3.2  Impact of Ungulate Browsing 
 
The “free-to-grow” acceptability of ungulate-browsed trees found in regeneration 
surveys is currently not standardized in Alberta.  To overcome this, a field trial was 
initiated to study the impact of browsing on growth and tree form of pine at five years, 
ten years and twenty years post-browsing.  The objective is to determine the impact of 
single-year vs. multi-year browsing on height, form and diameter-breast-height (dbh) of 
the tree.  The study area is enclosed with a wire-link fence.  Clipping the terminal or the 
dominant lateral bud at one-year, two-year and three-year intervals will simulate 
browsing. 
 
3.3  Armillaria Field Trial 
 
Transects, 100 m long by 10 m wide, were laid from known root disease centres to track 
the rate of spread of Armillaria root disease in selectively logged areas.  This field trial 
was established near Nordegg in the PBP Region. 
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3.4  Field testing of “Leucomalure” 
 
Phero Tech Inc. in B.C. formulated the Leucomalure samples supplied by Dr. Gries 
(Simon Fraser University in British Columbia) for field-testing.  In 2001, Chris Saunders 
of the City of Edmonton, field-tested this pheromone for efficacy in trapping male satin 
moths in comparison with virgin female moths used as baits in the check traps.  The 
pheromone-baited traps caught as much or more male moths than the virgin female-
baited traps.  This newly formulated pheromone will vastly improve the detection of satin 
moths at new locations. 
 
3.5  Use of Pheromone Trap Catches to Predict Forest Caterpillar Defoliation Severity 
 
Improved forest tent caterpillar pheromone lures (Phero Tech Inc., B.C.) were used in 
Multi-Pher® traps to catch forest tent caterpillar moths in the NWB, NEB and PBP 
regions.  The objective is to relate the trap catches of the current year to the defoliation 
severity of the following year.  This year, forest tent caterpillar defoliation in many 
stands was mixed with large aspen tortrix defoliation.  This precluded relating trap 
catches of 2000 with defoliation severity in 2001.   
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ABSTRACT 
 
The eastern spruce budworm Choristoneura fumiferana [Clemens] is the most 
significant insect pest in Saskatchewan’s Boreal Forest.  Since 1981, 2.4 million ha 
have been defoliated.  In 2001, 51,803 ha were treated with double applications of 
Bacillus thuringiensis var. kurstaki (Foray 76B).  Spray deposit using ADAM kits showed 
significant temporal variability.  Samples must be processed within 24 hours.  
Population reduction was highly variable.  Best results were achieved in the Montreal 
Lake and Big River area.  The 40% target for foliage protection was achieved in only 
55% of the 2001 treated area.  Research trials were conducted to compare efficacy of 
dry formulations.  In addition, the potential impact of B.t.k. on non-target songbirds was 
investigated.  Building forest tent caterpillar Malacosoma disstria (Hübner) populations 
have reached outbreak in parts of the Aspen Parkland Ecoregion.  A single application 
of Foray 48B was sprayed on 890 hectares in core areas in two provincial parks.  
Defoliation and incidence of pest nuisance was reduced significantly in treated areas 
over control.  Dutch elm disease Ophiostoma novo-ulmi Brasier continued to spread in 
the province.  New infections were confirmed in 6 new communities.  In 2001, 120 
infected elms were removed in communities and a further 385 were removed in buffer 
zones.  Lodgepole pine dwarf mistletoe Arceuthobium americanum is the most 
significant pest of Jack pine.  Management, through protection of new stands and 
restoration of heavily infected areas is ongoing.  Other forest health issues of interest in 
the province include: the spruce weevil Pissodes strobi, Yellowheaded spruce sawfly 
Pikonema alaskensis, Jack pine budworm Choristoneura pinus pinus, and the Larch 
bark beetle Dendroctonus simplex.  Currently, a provincial forest health survey system 
is being examined.  It is anticipated that a fully integrated network of forest health plots 
would support Saskatchewan’s commitment to ecosystem-based management. 
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Résumé 
 
La tordeuse des bourgeons de l'épinette, Choristoneura fumiferana [Clemens], est 
l'insecte le plus nuisible dans la forêt boréale de la Saskatchewan. Depuis 1981, elle a 
défolié 2,4 millions d'hectares. En 2001, 51 803 ha ont été traités par deux arrosages de 
Bacillus thuringiensis var. kurstaki (Foray 76B). Le dépôt de gouttelettes estimé à l'aide 
de trousses ADAM a indiqué une variation temporelle importante. Les échantillons 
doivent être traités dans les 24 heures. La réduction des populations est très variable. 
Les meilleurs résultats ont été obtenus dans les régions de Montreal Lake et de Big 
River. L'objectif de 40 % pour la protection du feuillage a été atteint pour seulement 
55 % de la superficie traitée en 2001. Des essais pour comparer l'efficacité de 
préparations sèches ont été effectués. L'impact potentiel de B.t.k. sur les oiseaux 
chanteurs a aussi été étudié. Les populations de la livrée des forêts, Malacosoma 
disstria (Hübner), ont atteint le niveau de pullulation dans certaines parties de 
l'écorégion de la tremblaie-parc. Le Foray 48B a été appliqué en un seul arrosage sur 
890 hectares dans les zones centrales de deux parcs provinciaux. La défoliation et les 
problèmes causés par les organismes nuisibles ont beaucoup diminué dans les zones 
traitées par comparaison aux zones témoins. La maladie hollandaise de l'orme causée 
par Ophiostoma novo-ulmi Brasier a continué de se répandre dans la province. De 
nouvelles infections ont été confirmées à six autres endroits. En 2001, 120 ormes 
infectés dans des agglomérations et 385 autres dans des zones tampons ont été 
détruits. Arceuthobium americanum, faux-gui du pin tordu, est l'organisme causant le 
plus de dommages aux pins gris. Des efforts constants pour la protection des nouveaux 
peuplements et le rétablissement des zones fortement affectées sont appliqués. Les 
autres insectes qui suscitent des préoccupations pour la santé des forêts de la province 
comprennent le charançon du pin blanc (Pissodes strobi), la tenthrède à tête jaune de 
l'épinette (Pikonema alaskensis), la tordeuse du pin gris (Choristoneura pinus pinus) et 
le dendroctone du mélèze (Dendroctonus simplex). Un système provincial de 
surveillance phytosanitaire est actuellement à l'étude. Un réseau bien intégré de 
placettes de surveillance de la santé des forêts répondrait à l'engagement de la 
province envers l'aménagement écosystémique. 
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INTRODUCTION 
The eastern spruce budworm Choristoneura fumiferana (Clemens) is the most 
significant pest of Saskatchewan’s Boreal Forest.  The outbreak began in the early 
1980’s and has been increasing since then.  By the 2001 spray season, 2,410,905 
hectares of spruce and fir forests had sustained moderate or severe defoliation (Figure 
1).  In 2001, aerial surveys showed that moderate to severe defoliation affected some 
438,883 ha of forest in north central and northeastern Saskatchewan (Figure 2).  This 
was an increase of more than 173,000 ha from the previous year. An extended survey 
(North of the Churchill River) outside SERM’s existing operational land-base, revealed 
an additional 75,476 ha of severe defoliation (See stacked bar in Figure 1). 
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Figure 1.  Area of moderate to severe defoliation by the Spruce budworm Choristoneura 
fumiferana in Saskatchewan, 1980-2001. 
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Figure 2.  Area of moderate to severe defoliation caused by Choristoneura fumiferana in Saskatchewan, 
2000.  Circles represent zones in which 2001 spray blocks were located.  Note: No spray blocks were 
located in the Prince Albert National Park.  Spray operations were run from two airbases: Big River and 
Creighton. 
 
Overwintering larval surveys conducted in the fall of 2000 indicated that spruce 
budworm (SBW) populations would likely remain high throughout most of the infested 
area and that host trees such as white spruce (Picea glauca), upland black spruce 
(Picea mariana) and balsam fir (Abies balsamea) would continue to suffer moderate to 
severe levels of defoliation in 2001. 
 
Saskatchewan Environment and Resource Management (SERM) have conducted a 
successful foliage protection program against the SBW over the past four years. Forest 
stands within areas treated in previously years were generally in good overall condition 
compared to stands that had not received protection. 
 
Experimental spray areas were selected to conduct an ecological study to determine the 
impact of the spray program on non-target songbirds, and to test the efficacy of several 
new B.t.k. formulations. 
 
Using historical SBW defoliation records, 2000 L2 forecasts, and forest management 
plans, SERM developed an aerial spraying program for 51,803 hectares for treatment in 
2001.  BioForest Technologies Inc. was contracted to provide timing and assessment 

Deschambault Lake 
Amisk Lake 

Creighton 
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Dore/Smoothestone 
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services for the operational program.  The current objective is to limit defoliation in the 
treated stands to below 40%. 
 
METHODS 
 
In 2001, all operational spray blocks were treated with two applications of Foray 76B 
(Valent BioSciences) at 30BIU/1.5L/ha with three to five days separating the first and 
second applications (Table 1).  Operational spray blocks were located in three 
geographic areas: Amisk lake, Big River and Montreal Lake to the east of the Prince 
Albert National Park.  The songbird research study was conducted in the Muirhead Lake 
area.  These blocks were treated with only one application of Foray 76B at 
30BIU/1.5L/ha. 
 
Table 1.  Summary of the Saskatchewan spruce budworm operational spray program, 2001. 
  

 Big River/Montreal Lake Amisk  

Air Base 

Area sprayed (ha) 

Big River 

44,437 

Creighton 

59,167 

Number of Liters 66,655 88,750 

Start date 

Termination date 

June 1 

June 13 

June 1 

June 10 

 
Aircraft 
Five spray aircraft provided by Battlefords Airspray and Wetaskiwin Aerial Applicators 
Ltd. were used in the 2001 operational program.  Five AT 502B and one S2R-T aircraft 
were equipped with SatLoc GPS guidance systems and six AU 4000 Micronaire 
atomizers and Crophawk flow systems.  The Micronaires were set at 7000 rpm and the 
aircraft flew 90 m swaths at an average speed of 235 kph.  The aircraft flew out of the 
Big River and Creighton airstrips.  Two observer aircraft were used to monitor the 
operational treatments. 
 
Weather 
From April 1, 2001, climate information was obtained from Atmospheric Environment 
Services, Environment Canada to monitor conditions in the spray areas and aid timing 
and operational decisions.  During the operational spray program, local weather data 
(temperature, relative humidity, wind speed and wind direction) was obtained from 
automated weather stations within or near treatment blocks. 
 
Spray Timing 
The 2001 SBW aerial spraying program was timed using indices of host and larval 
development.  The Host Development Index (HDI) and Larval Development Index (LDI) 
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were determined from samples collected regularly at 7 locations distributed throughout 
the spray area.  On each sample date, SBW larvae (n=50) were collected from host 
white spruce to determine the LDI using the procedure described by Dorais and Kettella 
(1982).  Binocular microscopes were used to measure head capsule width of all sample 
larvae to determine instar.  The HDI was calculated from new shoot samples (n=120) 
collected from the mid-crown of six host trees.  Spray operations were targeted to begin 
once LDI = 3.5 to 4.5 and HDI = 4.0 or higher.  Spray operations began on June 1. 
 
Spray Deposit Monitoring 
Spray deposit was assessed at 10 locations in the Amisk Lake and Big River areas.  
Abbott Deposit Assessment Methodology (ADAM) Kits, supplied by Valent BioSciences, 
were used to provide an estimate of B.t.k. protein deposition in ng/mL.  Mid-crown 
foliage samples were collected from a total of 45 white spruce trees within 48 hours of 
application.  All samples were stored at 4ºC until they could be processed.  A Deposit 
Index (DI), ranging from 1 (poor) to 3 (high), was used to rate and compare spray 
deposit within and between blocks. The following ADAM kit deposit categories were 
used: 
 
Deposit Index 
0 = Nil (0 ng B.t.k) 
1 = Low (<20 ng B.t.k) 
2 = Moderate (20-100 ng B.t.k) 
3 = High (> 100 ng B.t.k) 
 
Spray Efficacy Assessment 
 
In total, 55 spray assessment plots (six white spruce per plot) were established in 
treatment blocks and another 36 plots in unsprayed control stands to assess the 
efficacy of the 2001 aerial spray program. The focus of the assessment was on foliage 
protection, but estimates of population reduction attributable to the treatment were also 
determined. 
 
Population Measures 
Pre-spray samples were collected from May 31 to June 7 from each assessment block.  
Post-spray samples were collected between June 29 and July 7, on termination of 
spruce budworm feeding activity.  All samples were stored at 4ºC until processed at the 
foliage mill in Prince Albert.  To ensure quality assurance, (> 95%), each branch was 
examined twice by different personnel. 
 
Defoliation Assessment 
Pre- and post-spray defoliation was assessed in all plots during the collection periods 
(May 31 to June 7, and June 29 to July 7).  Defoliation was quantified on the first tree in 
each sample plot using the detailed Fettes method  (Fettes 1950).  All subsequent 
samples were assessed using an ocular assessment. 
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RESULTS 
Spray Timing 
 
The 2001 operational program commenced on June 1 at both Big River and Creighton 
airbases.   The HDI in most blocks at the start of the program was approximately 4.0.  
The LDI ranged from 3.5 to 4.5 (Figure 3 A to F). 
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Figure 3.  Spruce budworm (SDI) and white spruce (HDI) development indices in areas treated with 
 Foray 76B in June 2001.  Graphs A and B show indices in the Amisk area in the East, and Graphs C, D, 
E, and F show indices in the Big River area. 
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Spray Deposit 
ADAM Kit results showed B.t.k. concentrations on the white spruce foliage changed 
considerably as time between foliage treatment and collection increased.  The highest 
B.t.k. concentrations were recorded one day after treatment.  By the second day, 
concentrations were 33% lower and by day four concentrations had been reduced to 
54% of that recorded on day one (Figure 4). Deposit indices ranged from 1.5 
(moderate–low) to 3.3 (high), and averaged 2.2 (moderate). In contrast, in the 2000 
operational program, foliage samples were collected within the 24 hour period of 
treatment.  ADAM Kit results in 2000 showed deposit indices ranging from 2.3 to 3.6 
(moderate to high). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.  Btk deposit indices for Foray 76B (30BIU/1.5L/ha) on white spruce foliage collected 1 to 4 days 
following treatment in Saskatchewan, 2001. 
 
 
Spray Assessment 
 
Pre-spray Spruce Budworm Populations 
Pre-spray populations were highly variable within and between blocks.  Overall mean 
(±SD) pre-spray SBW population densities in the treated blocks were 38.4 (±36.8) 
larvae per branch.  Absolute numbers ranged from 0 to a maximum 242).  Pre-spray 
populations in the untreated controls averaged 45.9 (±40.9) with absolute numbers 
ranging from 0 to 253 larvae.  Pre-spray population averages were highest in the Amisk 
blocks and lowest in the Big River Blocks (see Table 2). 
 
Although not statistically significant (P=0.215; α =0.05), pre-spray populations were 
somewhat lower in the spray blocks than in the controls (Figure 5).  Almost 40% of the 
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pre-spray samples in the spray blocks had low population densities (1-20 larvae/branch) 
as compared to 25% in the controls   There were a number of blocks in the Big River 
area which had pre-spray populations of less than 5 larvae per branch. 
 
Table 2.  Comparison of mean pre- and post-spray spruce budworm populations on white spruce in 

stands sprayed with Foray 76B (2 x 30 BIU/1.5L/ha) and spruce budworm populations in control 
plots in Saskatchewan, 2001 (SD = Standard deviation). 

 

Spruce budworm per branch  

Area n Pre-spray ±SD Post-spray ±SD 

Amisk Spray 110 71.5 36.5 8.0 7.4 
Amisk Controls 42 102.5 48.1 15.7 13.8 
      
Big River Spray 101 11.4 16.1 2.7 4.0 
Big River Controls 36 24.1 14.9 13.5 11.3 
      
Montreal Lake Spray 18 17.8 9.1 4.1 3.6 
Montreal Lake Controls 921 34.4 24.4 14.2 13.6 
      
Bird Study Spray 45 28.5 15.1 13.6 11.5 
Bird Study Controls 31 28.9 13.5 17.4 8.5 
1.   Assessment plots for experimental spray projects included in this total. 
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Figure 5.  Frequency distribution of pre-spray spruce budworm larval populations on white spruce in 
treatment and control plots in Saskatchewan 2001. 
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Post-spray Spruce Budworm Populations 
 
Post-spray populations were consistently lower in treatment blocks than in control (see 
Table 2) and percent population reductions were consistently higher (Figure 6). 
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Figure 6.  Spruce budworm mortality on white spruce treated with two Foray 76 B (2 x 30 BIU/1.5L/ha.) in 
Saskatchewan, 2001. 
 
 
Foliage Protection 
 
Overall average white spruce defoliation rates were lower in spray blocks (32.7%) than in the control 
blocks (66%). On an area basis average white spruce defoliation rates were lower in the spray blocks than 
in the controls in the Amisk, Big River and Montreal Lake areas. (Figure 7). 
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Figure 7. Average white spruce defoliation rates in blocks treated with Foray 76B (2 x 30BIU/1.5L/ha) in 

Saskatchewan, 2000 (all blocks and treatments). 
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Overall, a greater proportion of the sprayed trees were in the lower defoliation classes 
than in the unsprayed control trees (Figure 8).  Approximately 55% of the treated trees 
had sustained defoliation rates below the 40% target. 
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Figure 8.   Frequency distribution of spruce budworm defoliation on white spruce in sprayed (2 x 30 

BIU/1.5L/ha) and control plots in Saskatchewan, 2001.  
 
 
Summary of Spruce Budworm Operational Spray Program 2001 
 
Spruce Budworm populations were highly variable. 
! Populations were highest in the Amisk area in the East and lowest in the 

Montreal Lake and parts of the Big River area. 
! Populations have been building and continue to expand in the Amisk area. 
! Btk deposition on foliage samples collected within 24 hours of treatment was 

similar to those recorded in the 2000 spray program.  There was a significant 
decrease in the Deposit Indices for samples collected 2-4 days after treatment.  
These results illustrate the importance of standardizing the timeframe for 
collection of foliage samples to be processed for assessment and comparison of 
Btk deposition in future programs. 

! Foliage protection below the 40% defoliation threshold was not achieved.  
However, foliage protection may not be an effective strategy in population 
densities experienced in the 2001 program.  Populations in the Amisk area 
averaged 71.5 larvae/branch but exceeded 100 larvae/branch in some sites.  
This suggests that a more aggressive approach is likely necessary.  A number of 
approaches are being considered including: 

- Direct harvesting in heavily infested, high population areas; 
- Diversify strategy.  Target B.t.k. at later instars to reduce populations; 
- Increase number of applications and/or dose per application; 
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- Supplement B.t.k. with alternative products in high population density 
blocks. 

 
 
Spruce Budworm Forecast for 2002 
 
Budworm overwintering larval surveys (L2) were conducted in September and October.  
All foliage samples are currently being processed by BioForest Technologies at the L2 
washing facility that was set up at the Fire Control Centre in Prince Albert, 
Saskatchewan.  Results of the survey were not available for inclusion in this report, 
however, based on aerial defoliation surveys and the preliminary L2 survey numbers it 
is anticipated that populations will remain high in the Amisk area.  Saskatchewan’s 
operational spray program will likely be focused predominantly in the Creighton area in 
the eastern part of the province in 2002. 
 
 
FOREST TENT CATERPILLAR Malacosoma disstria Hübner 

 
INTRODUCTION 
 
Outbreaks of the forest tent caterpillar Malacosoma disstria Hübner (FTC) occur about 
every ten years within the range of the preferred hosts (poplar, white birch, hard maple 
and species of oak).  Trees are generally not killed during FTC outbreaks but volume 
losses can be significant.  In Saskatchewan, there is a renewed interest in aspen as a 
commercially important species in the forest.  Forest companies in some regions now 
implement active management of the aspen resource.  FTC is also a significant 
nuisance especially in Provincial parks, campgrounds, and municipalities.  Future 
economic initiatives, and the need to address safety and nuisance issues in the Parks, 
will most likely result in increased interest in protection programs to minimize losses to 
pests such as the FTC in the future.  
 
The FTC outbreak continues to build in eastern parts of the Aspen Parkland Ecoregion 
of Saskatchewan.  In 2000, increased nuisance, reduced visitor days and impact of 
heavy defoliation in Greenwater Lake Park and Duck Mountain Park led to a decision to 
manage populations in the core areas of these two parks.  In 2001, BioForest 
Technologies Inc. was contracted to provide timing and assessment services.  Blocks 
were sprayed by Battlefords Airspray.  
 
 
METHODS 
 
The results of egg band surveys conducted in the fall 2000, were used to select a total 
of 890 ha for treatment.  This area comprised, 140 ha in the core area of Greenwater 
Lake Park and 750 ha in Duck Mountain Park.  Unsprayed control trees were selected 
from blocks in the Greenwater Lake Park.  No control trees were available in the Duck 
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Mountain Park area.  Population densities and outbreak history were similar enough in 
the two parks to allow the Greenwater control to serve as a control for both treatment 
areas.  Both parks were treated with a single application of Foray 48B at a rate of 
30BIU/2.4L/ha. 
 
 
Spray Timing 
 
Starting January 1, 2001, maximum and minimum daily temperatures above a threshold 
temperature of 0°C were recorded close to the Greenwater Lake and Duck Mountain 
Provincial Parks. Egg hatch was predicted to occur after accumulation of 400 degree-
days.  To determine optimum timing for treatment application, pre-spray larval 
development and leaf flush phenology were measured.  Two 45 cm branch tips were cut 
from upper crown.  Leaf expansion was measured (25 leaves per 45cm branch tip for a 
total of 50 leaves) from trees in the treatment blocks.  Mean aspen leaf size in 2000 was 
used to estimate percent leaf expansion in 2001. Following egg hatch, larval 
development was assessed using larvae (n=50) collected from the branch samples.  
The spray application occurred on May 24 in the early morning in both parks.  At this 
time, larval length averaged 7.0 mm in the Duck Mountain Park plots and 12.1 cm at 
Greenwater Lake Park.  Host foliage was approximately 76% and 78% expanded in the 
two parks respectively.  
 
 
Weather 
 
Weather conditions (wind speed, temperature and relative humidity) were monitored in 
both parks during treatment.  A rain gauge was placed in the area and monitored for 48 
hours following the application. During the spray application on May 24 conditions were 
within SERM SBW operational parameters, although wind speeds were quite variable 
(gusts up to 10 kph).  Temperature ranged from3.0 to 4.0o C at Duck Mountain and 10.0 
to 10.8o C Greenwater lake sites and the relative humidity on site at each block 
measured 76-79% and 62% to 54% respectively during treatment. 
 
Aircraft 
 
Battlefords Airspray provided an AT 502 as the spray vehicle.  The aircraft was 
equipped with GPS navigation and six Micronaire AU 4000 atomizers set at 7000 RPM.  
The airspeed for each treatment was approximately 225 kph and the swath width was 
70 meters.  Droplet size spectra ranged from 50 to 150 microns. 
 
Forest Tent Caterpillar Populations 
 
On May 18-19, FTC egg band densities were assessed on 2, 45 cm branch tip samples 
cut from the upper crown of trembling aspen (Populus tremuloides).  Samples were 
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taken from 10 treatment trees at Duck Mountain, and from 10 treatment trees and 10 
control trees at Greenwater Lake Park. 
 
 
Defoliation Assessment 
 
Post-spray defoliation was assessed on July 19-20 upon completion of FTC larval 
feeding and before re-foliation of damaged trees had occurred.  A total of 25 leaves 
were selected from each of two 45 cm branch tips (n=50 leaves).  The extent of 
defoliation was measured using the proportion of leaves affected by FTC feeding and 
the severity was assessed using the mean defoliation per 25-leaf sample.  
 
 
RESULTS 
 
Population Reduction 
 
Pre-spray FTC larval populations were similar in the treatment blocks and the control.  
The highest number of egg bands was recorded in the control block.  The mean number 
of egg bands per 2 x 45 cm branch sample at Duck Mountain was 4.5 [range 0-8], and 
at Greenwater Lake Park was 3.4 [range 0-5].  The mean number of egg bands per 2 x 
45 cm branch sample in the Greenwater Lake Park control block was 5.2 [range 0-7].  
Populations in the treatment blocks were greatly reduced over control. 
 
 
Defoliation  
 
Post-spray surveys showed that the extent of aspen defoliation on the treatment trees 
was reduced by 50% as compared to the control trees (Figure 9).  The mean number of 
leaves affected in Duck Mountain and Greenwater Lake Park samples was 44% and 43 
% respectively.  Defoliation in the control samples reached 84.5%.  The severity of 
defoliation was reduced 4-5 times in the treatment blocks over the control. 
 

 
2002 DEFOLIATION PREDICTIONS 
 
In 2002, defoliation in Duck Mountain Provincial Park is expected to be nil to light.  
However, defoliation in Greenwater Lake Park is estimated to be moderate to severe.  
This is due, in part, to immigration of FTC into the core area from adjacent heavily 
infested stands in particular along the Southern boundary of the core. 
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Figure 9.  The extent (dark bars) and intensity (light bars) of Malacosoma disstria defoliation on 
aspen in control blocks and blocks treated with a single application of Foray 48B at a rate of 30 
BIU/2.4L/ha in the Duck Mountain and Greenwater Lake Provincial Parks, Saskatchewan 2001. 
 
 
LODGEPOLE PINE DWARF MISTLETOE  
Arceuthobium americanum Nutt. Ex Engelm. 
 
The Lodgepole pine Dwarf Mistletoe Arceuthobium americanum (DMT) is the most 
significant pest in Jack pine Pinus banksiana Lamb. forests in Saskatchewan.  DMT is 
distributed throughout the boreal plains ecoregion.  There are also extensive areas of 
severely infested Jack pine to the southeast of Lake Athabasca; however, this area is 
not within the operational forest land-base.  Forest management practices, such as fire-
suppression and selective logging have created conditions that expedite the spread of 
this parasitic plant.  The most recent surveys were those conducted by the Forest Insect 
and Disease Survey (FIDS).  As a result of these surveys, it was estimated that 
between 1984 and 1996 205,000 ha of Jack pine forest are severely infested resulting 
in an estimated 369,000 m3 lost to mortality (Brandt et al 1998). 
 
The most significantly impacted areas are those found in the forest management zone 
in the Boreal transition and in the Canwood Forest and the Fort a la Corne and Nisbet 
Island forests (Figure 10).  Two strategies are currently used in DMT management in 
Saskatchewan: 

1. Sanitation in existing stands.  Tactics used here focus on limiting host-
availability.  This is achieved mostly through clearcutting severely infested stands 
of Jack pine and limiting the spread to other susceptible stands in the forest 
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through the use of non-host stands and geographic features to act as buffers 
(see Table 3). 

2. Exclusion and sanitation in future forests.  Tactics include integration of a 20 m 
buffer zone to isolate new regeneration from adjacent infestations.  Buffers can 
be maintained clear or encourage the establishment of non-host species to 
restrict seed dispersal into the new stand. 

 
Currently, draft provincial standards and guidelines have been completed and public 
information workshops offered to government and industry to address DMT 
management. 
 

 
Figure 10.  Distribution of severe mistletoe infestations in Jack Pine stands in Central Saskatchewan (Lat 
53° - 56° N and  Long 102° -108° W).  Brandt et al. 1998. 
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Table 3.  Areas of Dwarf mistletoe sanitized through cutting in three Island forests in Saskatchewan. 

 Total area cut (ha) 

Fiscal Year Canwood Nisbet Fort a la Corne Totals  

2000-2001 420 80 200 700 

2001-2002 10 40 40 90 

Totals 430 120 240 790 

 
The eastern spruce mistletoe Arceuthobium pusillum is a pest in black Picea mariana 
(Mill) B.S.P. and white spruce P. glauca (Moench) Voss and is found predominantly in 
the east-Boreal region in the Hudson Bay area.  This species is considered, at the 
moment, to be of lesser economic significance. 
 
 
DUTCH ELM DISEASE MANAGEMENT 
 

Dutch elm disease (Ophiostoma novo-ulmi Brasier) (DED) was first confirmed in 
Regina, Saskatchewan in 1981.  Since then, the disease has spread westward along 
the Red Deer and Carrot river valleys in the northeast and along the Qu’Appelle valley 
in the east and the Souris river in the southeastern corner of the province and now 
extends approximately 450 km westward throughout the southeastern portion of the 
province (Figure 11).  Some communities and areas in the active DED zone include: 
Sherwood Forest, Tisdale, Moosomin, Estevan, Carnduff, Carlyle and Buffalo Pound 
Provincial Park.  DED was confirmed in the communities of Kamsack and Fort 
Qu’Appelle for the first time in 2000. 
 
DED Management Plan & Program 
In Saskatchewan DED management is administered by the SERM’s Forest Ecosystems 
Branch (FEB).  Saskatchewan Agriculture & Food  (SAF) and the Saskatchewan Dutch 
Elm Disease Association (SDEDA) work cooperatively with SERM to facilitate the 
management of DED.  In previous years, SERM conducted DED surveillance.  
However, in 2001, surveillance was contracted out to BioForest Technologies Inc. 
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Figure 11.  Extent of the spread of Dutch elm disease in Saskatchewan by 2001. 
 

The major components of the provincial DED management program include: 

• Legislation- DED Regulations currently fall under Pest Control Act.  SERM and 
SAF are working towards amending the existing DED Regulations and to transfer 
enforcement powers and administrative authorities from the Pest Control Act to 
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the Forest Resources Management Act.  It is anticipated this will be achieved in 
2002. 

 

• Public awareness and education - Roadside signs; information leaflets; DED 
Hotline 1 (800) SASKELM; communications campaign SDEDA, SERM, & SOS 
ELMS.  

 

• Cost-share communities - program costs shared between 32 communities and 
SERM (e.g. elm inventory, staff training, pruning, elm disposal site maintenance 
regeneration.).  To qualify for the cost-share program, communities must have 
400+ native Elm trees and 800 + residents.  

 

• Surveillance - BioForest Technologies Inc. conduct 2 surveys (typically late 
June/ early July and August) to detect DED symptoms.   Surveys are conducted 
in 43 communities meeting the 400 elms and 800 resident criteria.  This accounts 
for 85% of urban elm population in Saskatchewan.  Cities with a population 
exceeding 15,000 residents (Prince Albert, Saskatoon, Regina, Moose Jaw and 
Yorkton) conduct their own surveillance. 

 

• Sampling – Samples are processed and DED infection confirmed at the SAF 
Crop Protection Laboratory.  

 
• Pruning – Conducted annually following and prior to the ban of April 13-July 31 

 

• Buffers – Currently buffer zones at a 2 km radius have been established around 
large urban elm populations such as Regina, Estevan and Fort Qu`Appelle.  
SERM is currently establishing a buffer around the city of Moose Jaw. 

 

• Elm tree sanitation - Removal of diseased and hazard elms in communities and 
buffer zones by SERM through contractors.  
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• Beetle trapping – To monitor Elm bark beetle populations in communities.  Also, 
Multilure baited traps are located along the Saskatchewan/Alberta border to 
monitor for European Bark Beetles. 

 

• Basal trunk treatment – Applications of Dursban to reduce elm bark beetle 
populations. 

 

• Reforestation - Improve species diversity and age class distribution in the urban 
forest.  An Urban diversification program through Tree Canada Foundation was 
launched on May 12, 2000.  Part of this initiative was the introduction of 1,000 
Discovery Elm Ulmus davidiana var. japonica c.v Discovery elm, along with 25 
other non-host species, for distribution among about 35 communities in 
Saskatchewan. 

 
• Research - A collaborative research initiative to elucidate the chemical ecology 

of the native elm bark beetle is in the preliminary phase of development.  It is 
hoped that attractant and repellent formulations might be identified and 
developed to enhance monitoring and trapping programs. This research will be 
conducted at Simon Fraser University and is supported by SERM, SDEDA and 
PheroTech Inc. 

 
 
2001 Program 
 
In 2001, funding levels remained at $500,000.  Dutch elm disease continued to spread 
through the Province in 2001.  Positive DED infections were reported in 6 new 
communities in southeastern Saskatchewan: Grayson, City of Moose Jaw, Sedley, 
Welwyn, White city and Weyburn.  Trees were removed and burned immediately in all 
these communities in the hope that, in doing so, the infection was eradicated.  During 
the 2001 season a total of 505 trees were removed.  Of these, 120 trees (115 infected; 
5 hazard) were removed from municipalities and a further 385 were removed from 
buffers set up around Regina, Estevan and Fort Qu’Appelle (Table 4).  It should be 
noted that the removals from municipalities includes a total of 67 trees that were 
removed from the town of Lumsden alone. 
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Table 4.  Total number of elm trees removed from Saskatchewan municipalities and buffer areas, 2000-
2001. 

 
 NO. OF ELMS REMOVED 

LOCATION 2000 2001 

MUNICIPALITIES 
(DED; HAZARD) 
* Includes Lumsden 68 trees 

 
(46; 5) 

51  

 
(115*; 5) 

120 
    
BUFFERS 
Regina 
Estevan 
Fort Qu’Appelle 

 
262 
321 
3 

 
157 
202 
26 

BUFFER TOTALS  586 385 

TOTAL  637 505 

 
 
Goals for future development of pest management in Saskatchewan. 
 
In Saskatchewan the major forest pest problems are being addressed, however, there 
are others of concern.  The last Jack pine budworm Choristoneura pinus pinus outbreak 
occurred more than 15 years ago, and the threat of a new outbreak is ongoing.  The 
Spruce weevil Pissodes strobi is present in many plantations and the eastern larch 
beetle Dendroctonus simplex is killing mature larch trees near Candle Lake Provincial 
Park and in the Nisbet Island forest and Torch river areas.  Reports of damage by the 
Yellow headed spruce sawfly Pikonema alaskensis are on the increase.  Mountain pine 
beetle Dendroctonus ponderosae and stem rots (predominantly Fomitopsis pinicola and 
Phellinus pini) continue to cause significant damage in overmature Lodgepole pine 
stands in the Cypress Hills Inter-provincial Park.  In addition, the pine engraver Ips pini 
and woodboring beetles such as Sawyer beetles Monochamus spp. and Ambrosia 
beetles Trypodendron spp. are causing damage and degrade to cut logs in storage and 
processing areas. 
 
The presence of these pests is known, however, in the absence of national survey data 
formerly provided by FIDS, the location and extent of many of these pest are unknown. 
Some goals for future pest management initiatives in Saskatchewan include:   
 
1. Develop infrastructure to improve surveillance, detection & monitoring systems for 

forest pests.  This might include: 
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a. Participating in and supporting research initiatives to aid in the development 
of new survey techniques and technologies; 

b. Develop a forest health survey network to gather information on forest health; 
c. Improved general education in forest entomology and pathology. Education 

might include retraining and utilizing personnel currently assigned to other 
duties; 

d. Developing a pest-incidence reporting system to be included in routine 
silvicultural surveys; 

e. Pest management education and monitoring around industrial wood storage 
and mill-sites; 

f. DED surveillance and tree removal crews could aid in early detection of exotic 
insects. 

 
2. Work with other jurisdictions to integrate and implement a monitoring program for 

early detection of exotics; and formulate and prepare a plan of action.  Preliminary 
discussions in this regard occurred in May 2001 during the North American Forest 
Insect Work Conference in Edmonton.  The Northwestern Exotic Forest Pest 
Advisory Council (NEFPAC) comprising partners from Forestry Canada Northern 
Forest Research Station, Edmonton, Canadian Food Inspection Agency (CFIA), and 
natural resource representatives from the provincial governments of Manitoba, 
Saskatchewan and Alberta and the government of the Northern Territories, have 
engaged in initial discussions. 
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Manitoba Report 
Chistianson, L., Eagle, R., 1Knowles, K., Matwee, L., Pines, I., and Skuba, J.  

1Manitoba Conservation, Forestry Branch, Dugald, Manitoba 
 
 

Abstract 
 
The presentation will give an overview of forest pest conditions in Manitoba and pest 
management operations in 2001.  Topics to be included are: the spruce budworm 
infestation and spray program, Dutch elm disease management in cost sharing 
agreement communities, forest tent caterpillar infestation and predictions for 2002, jack 
pine budworm population monitoring by pheromone trapping, modeling volume losses 
due to dwarf mistletoe and the role of root disease in the harvest planning process. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rapport du Manitoba 
 Chistianson, L., Eagle, R., 1Knowles, K., Matwee, L., Pines, I., and Skuba, J. 

1Conservation Manitoba, Direction de la foresterie, Dugald, Manitoba       
 
 

Résumé             
 
Dans le cadre de cet rapport, on donnera un aperçu de l’état des ravageurs forestiers 
au Manitoba et des activités de lutte réalisée en 2001.  Les sujets suivants seront 
abordés: l’infestation de la tordeuse des bourgeons de l’épinette et le programme de 
pulvérisation; la lutte contre la maladie hollandaise de l’orme dans des collectivités liées 
par un accord de partage de cofts; l’infestation de la livrée des forLts et les prévisions 
pour 2002; la surveillance de la population de tordeuse de pin gris au moyen de piPges 
sexuels; la modélisation des pertes de volume attribuables au faux-gui et le rôle du 
pourridié dans le processus de planification de la récolte.    
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Spruce Budworm  
 
In 2001 the spruce budworm, Choristoneura fumiferana, infestation continued in 
Manitoba.  Moderate to severe defoliation occurred in northwestern Manitoba, where the 
infestation continued its northward expansion.   The Spruce Woods outbreak in 
southwestern Manitoba was similar in size to the infestation of 2000.  The total area of 
infestation in 2001 was 113,418 hectares. 
 
Based on the 2000 aerial defoliation survey and defoliation predictions derived from the 
2000 egg mass surveys, an operational budworm suppression program was implemented 
in 2001 in the Tolko Industries Inc. Forest Management License Area (FMLA) in 
northwestern Manitoba.  
 
The biosynthetic insecticide, Mimic® 240 LV (tebufenozide) was aerially applied to 18,520 
ha.  The spray program was carried out in the Bakers Narrows/Cranberry Portage area 
(10,929 ha), File River area (6,487 ha), and Sherridon area (1,104 ha) within the Tolko 
Industries Inc. FMLA.  All spray blocks received a single application of 70 grams a.i. of 
Mimic® per ha.  The product was applied with water providing an application volume of 
2.0  litres per ha (290 ml Mimic® and 1,710 ml water).  The product was applied by a 
team of three Air Tractor AT 401B fixed-wing aircraft each equipped with eight AU 5000 
Micronair rotary atomizer nozzles.  The insecticide applications were carried out from 
June 6 to June 12, 2001. 
  
The spray blocks were opened for spray operations on June 6, 2001 coinciding with white 
spruce shoot tip development index 4.0 (Auger’s Class) and peak 4th instar larval 
development. 
 
Each aerial spray aircraft was equipped with the Satloc ForestStar real-time differential 
Global Positioning System (GPS) aerial navigation system.  This system provided 
guidance over the treatment areas and allowed the aircraft to boom off (cease spraying) 
when flying over designated exclusion zones (buffer areas and non-target sites).  
Second-by-second GPS and spray application data from each spray aircraft was imported 
into the Pesticide Application Information System (developed by the Manitoba 
Conservation Department in conjunction with DataLink Mapping Technologies), where 
extensive quality analysis was performed on the contractor data.  The use of this system 
facilitated a more efficient spray program as exclusion zones could be more readily 
predetermined and implemented.  
                                
Pre and post spray surveys were carried out to determine the appropriate application 
timing and the success of the spray application in controlling spruce budworm larvae.   
When sampling, each plot consisted of five dominant or codominant white spruce or 
balsam fir trees.  Sampling consisted of the removal of two 45-cm branch tips at mid-
crown per tree to assess larval mortality. The average pre spray budworm larval number 
per 45-cm branch sample was 22 in the spray blocks and 25 in the control blocks. 
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The 2001 spray project was successful. Within the treatment blocks the population 
reduction ranged from 62% to 75% (Table 1).  The population reduction in the control 
blocks was 34%. Statistical analysis (t-test) indicated there was a significant difference in 
budworm mortality between the treated and control blocks at p≤0.05.  The insecticide 
application also provided good foliage protection in the Bakers Narrows/Cranberry 
Portage spray blocks, where only 17% defoliation occurred.  However, the Sherridon 
spray block experienced severe defoliation, as this area was not sprayed until June 12 
and larval development was quite advanced by that time  (Table 1).  
 
 
Table 1: Spruce Budworm - Percent reduction in larval numbers 
                                    

Spray Blocka  Area 
Treated 

Pre Spray 
Larvaeb 

Post Spray 
Larvae/Pupaeb 

Larval 
Mortality 

2001 
Defoliation 

Bakers Narrows/ 
Cranberry Portage 10,929 ha 24 9 62% 17% 

File River 6,487 ha 16 4 75% 74% 

Sherridon  1,104 ha 33 12 65% 92% 

Control Block N/A 25 16 34% 56% 

 
a. Treatment: Mimic, 70 gram a.i./ha 
b. Number of budworm per 45-cm branch 
 
A survey was done during the month of August to assess this year's defoliation (Table 
1) and to predict 2002 defoliation.  Next year's predicted defoliation ranges from 
moderate to severe in the treatment blocks.   Severe defoliation is predicted in the 
control blocks (Table 2). There was a substantial decrease in egg mass densities 
between 2000 and 2001 in the Sherridon and File River spray blocks.  The Bakers 
Narrows spray blocks had a slight increase in egg mass densities this year.  Strong 
prevailing westerly winds occurred frequently throughout the moth stage (first two 
weeks in July).  It is suspected that there was moth migration into the Bakers narrows 
blocks from untreated stands immediately to the west of the spray area.  The untreated 
controls experienced an 83% increase in egg mass densities from 2000 to 2001.  See 
Table 2.         
 
In addition to the spray and control block areas, egg mass surveys were carried out in 
Whiteshell Provincial Park, Pine Falls Paper Co. Ltd. FMLA, Nopiming Provincial Park 
and Spruce Woods Provincial Forest.  Predictions for 2002 indicate a slight increase in 
the infestation in eastern Manitoba (Whiteshell, Nopiming, and Pine Falls FMLA).  Within 
these areas defoliation is expected to range from nil at Falcon Lake to severe at Dorothy 
Lake.  Severe defoliation is predicted in the Spruce Woods area (Table 3). 
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Table 2: Spruce Budworm - Net change in egg mass densities and predictions for 2002 
                        

Spray Blocksa 2000 Egg Masses 
per 10 m2 

2001 Egg Masses 
per 10 m2 

Percent 
Change 

2002 
Defoliation 
Predictionb 

Bakers Narrows/ 
Cranberry Portage 223 253 +13% Severe 

File River 293 99 -66% Moderate 

Sherridon 266 124 -53% Moderate 

Control Block 186 340 +83% Severe 
a. Treatment: Mimic, 70 gram a.i./ha 
b. Defoliation classes: 
Light:  Up to 35% defoliation of current shoots 
             Based on <40 egg masses per 10 m2 of branch area  
Moderate: 35% to 70% defoliation of current shoots 
   Based on 40 to 185 egg masses per 10 m2 of branch area 
Severe:  Greater than 70% defoliation of current shoots and possible feeding on old foliage 
  Based on >185 egg masses per 10 m2 of branch area 
 
 
 
Table 3: Defoliation and Predictions Outside the Spray Project Area 
 

Region  Location 2001 
Defoliationa 

Egg Masses 
per 10 m2 

2002 Defoliation 
Predictiona 

Southwest  Spruce Woods Severe 464 Severe 

Lake Winnipeg E.  Winnipeg R. Light 33 Light 

Lake Winnipeg E. Black R. Light 135 Moderate 

Lake Winnipeg E. Manigotagan Moderate 63 Moderate 

Lake Winnipeg E. Bird L. Light 36 Light 

Whiteshell Park Dorothy L. Moderate 338 Severe 

Whiteshell Park Falcon L. Light 0 Nil 
a. Defoliation classes: 
Light:  Up to 35% defoliation of current shoots 
            Based on <40 egg masses per 10 m2 of branch area  
Moderate:  35% to 70% defoliation of current shoots 
     Based on 40 to 185 egg masses per 10 m2 of branch area 
Severe:  Greater than 70% defoliation of current shoots and possible feeding on old foliage 
   Based on >185 egg masses per 10 m2 of branch area 
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Table 4: Spruce Budworm Pheromone Plots Pine Falls Paper Co. Ltd. FMLA  
(Eastern Region) 
 

Location Plot 2000 Moth 
Capturea 

2001 Moth 
Capturea 

Percent 
Change 

Maskwa R. 1 815 (272) 475 (158) -42% 

Maskwa R. 4 606 (202) 350(88) -56% 

Maskwa R. 5 394 (394)b 800(267) -32% 

McArthur Falls 10 408 (136) 475 (158) +16% 

Great Falls 17 87 (29) 89 (30) +3% 

Great Falls 18 2,425 (808) 4,500 (1,500) +86% 

McArthur Falls 19 162 (54) 151 (50) -7% 

McArthur Falls 20 207 (69) 190 (63) -9% 

Lee River 21 469 (235) 1,575 (525) +123% 

Black River 1 598 (199) 2,100 (700) +251% 

O’Hanley R 2 845 (282) 950 (317) +12% 

O’Hanley R. 3 611 (204) 2,300 (767) +275% 

Black River 4 445 (148) 1,550 (517) +249% 

Manigotagan 1 1,056 (352) 2,250 (750) +113% 

Manigotagan 5 932 (311) 1,050 (350) +13% 

Manigotagan 6 1,142 (381) 2,150 (717) +88% 

Manigotagan 7 1,765 (588) 2,750 (917) +60% 

Hollow Water 8 333 (111) 1,100 (367) +231% 

Hollow Water 9 1,500 (500) 2,750 (917) +83% 

Seymourville 10 950 (317) 1,900 (633) +100% 

Seymourville 12 1,320 (440) 3,450 (1,150) +161% 

Seymourville 13 1,705 (568) 2,950 (1,475) c +160% 

Seymourville 14 1,015 (338) 3,800 (1,267) +275% 

Hollow Water 15 326 (108) 950 (317) +194% 
  
a. Average moth capture per trap in parenthesis  
b. Data  from only one trap 

c. Data  from only two traps       
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Table 4 (Contd.): Spruce Budworm Pheromone Plots Tolko Industries Inc. FMLA (Northwest Region) 
 

Location Plot 2000 Moth 
Capturea 

2001 Moth 
Capturea 

Percent 
Change 

Namew Lake 1 1,421 (473) 3,050 (1,017) +115% 

Namew Lake 2 3,295 (1,098) 2,650 (833) -24% 

Namew Lake 3 1,992 (664) 2,200 (733)  +10% 

Namew Lake 4 3,124 (1,041) 3,950 (1,317) +27% 

Namew Lake 5 2,081 (694) 2,200 (733) +6% 

Wanless 94 5,000 (1,667) 3,350 (1,117) -32% 

Wanless 96 5,382 (1,794) 7,350 (2,450) +37% 

Wanless 97 2,764 (921) 1,650 (550) -40% 
       
 a. Average moth capture per trap in parenthesis        
 
Spruce budworm pheromone traps were placed at 25 locations within the Pine Falls 
Paper Co. FMLA and at eight locations in the Tolko Industries Inc. FMLA.  Three Multi-
Pher® insect traps containing spruce budworm pheromone (PVC lure containing 0.3% by 
weight of a 95:5 blend of (E)- and (Z)-11-tetradecenal) were placed 40 m apart at each 
plot location in either a straight or triangular configuration.  Moth captures increased at 19 
of the sample locations in the Pine Falls Paper Co. FMLA and in five locations in the 
Tolko Industries Inc. FMLA.  The overall increase in moth captures was 98% within the 
Pine Falls Paper Co. FMLA and 12% within the Tolko Manitoba Inc. FMLA.  The % 
change in moth captures ranged from -56% to +275% in the Pine Falls Paper Co. FMLA 
and from -40% to +115% within the Tolko Manitoba Inc. FMLA (Table 4). 
 
Dutch Elm Disease  
 
The objective of the Dutch elm disease (DED) program is to manage the loss of high value 
urban elms at less than 3% annually. The DED program uses an integrated approach to 
minimize the effects of DED on Manitoba’s urban forests. 
 
The annual DED surveillance program ran for approximately three months during the 
summer of 2001. This survey program encompassed 38 cost-sharing communities in the 
southern part of Manitoba. In addition, the Province of Manitoba is in the fourth year of a 
buffer-zone expansion program around the City of Winnipeg.  Within all of the cost-sharing 
communities, the Province is responsible for the survey and marking of diseased and 
hazardous elm trees i.e. decadent to the point that they are capable of supporting elm bark 
beetle breeding activity. The Province is also responsible for the removal of infected and 
hazard elms from all cost sharing communities except those of Brandon and Swan River, 
which conduct their own removals.  The Province of Manitoba and the cost-sharing 
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communities cost-share DED management aspects such as sanitation pruning, basal 
spraying with chlorpyrifos, replacement planting, site specific inventory, general tree care 
and education and training courses approved by the Province. The City of Winnipeg, 
which does not have a cost-sharing agreement with the Province, operates its own Dutch 
elm disease program with the assistance of a $900,000.00 grant from the Department of 
Urban Affairs.  This year the company that produces Dursban (chlorpyrifos) for basal 
spraying has voluntarily changed it’s label specifications following a U.S.A. lead and soon 
only commercial operators will be allowed to apply the chemical for elm bark beetle 
control.   This caused a shortage to homeowners who wanted to spray their trees in the 
fall.    
 
Dutch elm disease now extends throughout the entire natural range of the American elm in 
Manitoba; spreading across southern and central regions of the province from the 
Manitoba-Ontario border into Saskatchewan and northward to the Saskatchewan River.  
River areas continue to have high levels of DED, especially along the Red and Assiniboine 
Rivers. The Boyne River near Carman and the Souris River in southwestern Manitoba 
remain extensively infected.  In the western and northwestern portions of the province the 
Swan, Red Deer, Carrot and Saskatchewan Rivers plus numerous smaller rivers are 
heavily infected. 
 
Tree removal data from the past year is provided as follows:  From April 1, 2000 to March 
31, 2001 provincial DED sanitation crews removed 14,579 trees.  Of the 14,579 diseased 
and hazard trees that were removed, 10,117 were removed within the Winnipeg DED 
Buffer Zone and 4,462 were removed throughout the remainder of the Province.   The 
Cities of Winnipeg and Brandon removed 6,161 and 248 trees in 2000, respectively.  
 
Survey data for the current year is provided as follows: During the 2001 provincial summer 
survey, 5,973 elms were marked for removal within the buffer zone area around the City of 
Winnipeg.  There were also 4,064 elms marked in and around the 38 cost-sharing 
communities, bringing the total number of elms marked during the provincial summer 
survey to 10,371.  In addition, 223 firewood piles were identified for removal throughout 
the whole survey area.  In the City of Winnipeg, 6,005 elms were marked for removal, of 
which 5,498 were diagnosed as having DED and the remainder (507) classified as 
hazards.  In addition, the City of Winnipeg issued 84 firewood notices.  The City of 
Brandon had 335 elms and 29 elm firewood piles identified for removal.  Other major 
urban centres with disease include Morden, Neepawa, Portage la Prairie, Selkirk, 
Steinbach and Winkler. 
 
The major vector of Dutch elm disease in Manitoba is the native elm bark beetle 
(Hylurgopinus rufipes). The more aggressive smaller European elm bark beetle (Scolytus 
multistriatus) has been found in small numbers in the City of Winnipeg, since 1975.  In its 
biannual survey, the City of Winnipeg found three smaller European elm bark beetles in 
1999 and two beetles in 1995 for a total of five.   None have been captured since 1999.  
Manitoba Conservation‘s pheromone trap locations were established across southern 
Manitoba in 1982 to monitor the population and distribution of S. Multistriatus.  Two 
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specimens were captured in rural Manitoba in 1989.  None have been captured since that 
year.  Pheromone traps are established May, each year, and are monitored until the end 
of October. 
 
 
Forest Tent Caterpillar 
 
In southern Manitoba widespread moderate and severe defoliation occurred throughout 
much of Whiteshell, Nopiming, Grand Beach and Hecla Island Provincial Parks, 
throughout the municipalities of Whitemouth, Reynolds, Lac du Bonnet, Brokenhead, 
Ste. Anne, Springfield, St. Clements, Victoria Beach and Alexander and throughout the 
Interlake area (between Lakes Manitoba and Winnipeg).  Localized moderate and 
severe defoliation was observed throughout western Manitoba.  No defoliation was 
detected in the northwest region in 2001. 
 
A spray program, initiated by the Whiteshell Cottage Owners Association, was carried 
out within cottage subdivisions in Whiteshell Provincial Park. The insecticide, Bacillus 
thuringiensis was used for this spray project.  
 
A fall egg band survey was carried out to predict forest tent caterpillar defoliation in 
2002.  Nil to light defoliation is expected in northwestern Manitoba.  Generally light to 
moderate defoliation is predicted throughout western Manitoba with localized severe 
defoliation expected in the Rossburn, Roblin and Assessippi Park areas.  In 
southwestern Manitoba light to moderate defoliation is predicted.  In the Interlake area 
moderate to severe defoliation is predicted for Hecla Island Provincial Park, Grindstone 
Peninsula and the Lake Winnipeg beaches area, while mainly light defoliation is 
expected in the Woodlands to St. Laurent area.  Moderate and severe defoliation is 
predicted in southeast Manitoba from the Red River to the Manitoba/Ontario boundary.  
This area includes the municipalities of Victoria Beach, Whitemouth, Reynolds, Lac du 
Bonnet, Brokenhead, Ste. Anne, Springfield, Hanover, St. Clements and Alexander, 
plus Grand Beach, Whiteshell, Saint Malo and Nopiming Provincial Parks.  
 
 
Root Disease Survey 
 
Root disease was identified on upland black spruce sites during Pre-harvest surveys in 
the Schade Lake operating area in the Porcupine Provincial Forest.  A forest health 
follow-up survey indicated that root disease infestation was severe throughout the area.  
At the request of the regional forest manager, an intensive root disease survey, 
covering approximately 740 ha, was carried out throughout the operating area by Forest 
Health and Ecology staff.  GPS technology (Trimble GeoExplorer 3 and Garmin 76) was 
employed to carry out the root disease survey.  Root disease centers (> 10 metres in 
diameter) were mapped along parallel lines spaced 75 meters apart.  An inventory 
cruise ensued placing prism plots in disease centres and in uninfested areas throughout 
the operating area.  This data was used to calculate volume loss due to the root 
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disease.  The objective of the survey was to determine the current extent of the root 
disease, the current volume loss, and to try to project losses over the next several 
years.  Fifteen potential harvest blocks were surveyed.  The area of infestation was 34% 
of the surveyed area.  The area of root disease infestation by block ranged from 12% to 
61%.  Four of the blocks had more than 40% of their area infested.  The current volume 
loss for the entire survey area was 14%.  The survey results were used to prioritize 
harvest activity to ensure the most severely infested blocks, where there is the greatest 
risk of substantial volume loss, are given the highest priority for harvest.  A cut and 
leave harvest system was planned for this operating area, with the second pass through 
the area being in 10 to 15 years.  Volume loss projections estimate the loss to increase 
to 31% over a fifteen-year period.  Therefore, recommendations are being made to 
abandon the cut and leave plan and accelerate the harvest to reduce future volume 
loss. 
 
 
Jack Pine Budworm 
Populations of jack pine budworm, Choristoneura pinus, in Manitoba, continue to be 
endemic, but moth captures are continuing to increase throughout Manitoba's jack pine 
(Pinus banksiana) forests.  Adult jack pine budworm males have been monitored with 
pheromone-baited traps since 1985.  This trapping method is being evaluated as an early 
warning method for outbreaks and as a supplemental technique to branch collecting and 
egg mass prediction of population levels.   
 
Twelve locations across Manitoba are being monitored with pheromone traps.  Since 
1989, two trap types, Pherocon 1C and Multi-Pher®, have been field tested for capture 
efficiency using a 0.03 microgram concentration of pheromone lure.   
 
In 2001, the number of male moth captures, in Pherocon 1C traps, increased throughout 
the province (Figure 1).  Moth numbers rose in six of the twelve locations with a provincial 
average of 15 moths per trap.  This is the third consecutive year where an increase in 
moth captures has occurred.  Shilo and Wabowden again had the highest and lowest 
capture rate at 67 and <1 moth per trap, respectively.  The Multi-Pher®  traps captured 
fewer moths this year. 
 
Branch assessment for shoot defoliation and egg masses have been completed.  Light 
defoliation was recorded on some of the sampled branches but no egg masses were 
found.  The level of pollen cone bud production for 2002 is currently being determined.  
Since 1989, pollen cone levels have fluctuated between 30% and 77% on the branch tips. 
 
The Sandilands Provincial Forest was designated as a demonstration site for the Jack 
Pine Budworm Decision Support System in 1991.  Fourteen pheromone locations were 
established and situated in young, immature, dense jack pine stands with three Pherocon 
1C traps per site.  An additional 10 sites were established, in 1993, in mature/overmature, 
open-growing stands to compare jack pine budworm population levels between the two 
stand types.  To date, there has been little to no difference in moth captures or pollen 
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cone bud levels between the young/dense and mature/open jack pine stands.   In 2001, 
the male moth captures for both stand types averaged 20 moths per trap.  Light 
defoliation was recorded on some of the sampled branches, but no egg masses were 
found. 
 
Figure 1: Annual average male jack pine budworm moth capture in two trap types for the 12 provincial 
locations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pest Impact Plot Survey 
 
From 1986 to 1988, the Silviculture Section of the Manitoba Forestry Branch placed 
Regeneration Performance Assessment (RPA) plots in recently established plantations of 
the four major tree species (white spruce, jack pine, black spruce and red pine).  Plots are 
maintained by species and differentiated by stock type and site preparation method.  In 
1990, the Forest Health and Ecology section began a survey regime in the Silvicultural 
RPA plots to periodically assess the seedlings for pest damage and occurrence and 
relate this incidence to tree growth and vigour.  The seedlings are assessed every three 
years until approximately age 21. 
 
In 2001, the fifth pest assessment was conducted in the 1986 Silvicultural RPA plots.  
These were 24 plantations or 186 plots that included all four tree species.  Data entry and 
analysis is ongoing.  The majority of trees were recorded as healthy with some 
competition-related problems. 
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Vegetation Management Impacts on Non-Crop Plants 
 
The long-term effect of herbicide application on competition and conifer species is being 
monitored through the establishment of vegetation plots within treated and untreated 
areas of plantations.  Plots are set up prior to treatment and measured for trees, shrubs, 
herbs and available browse to ungulates.  Changes in vegetation and tree measurements 
are conducted at one, three, and five years after treatment. 
 
In 2001, several plantations were evaluated for effects of herbicide application.  A third-
year assessment was conducted on a 1996 glyphosate-treated white spruce plantation in 
the Central Region and fifth-year assessments were conducted on two jack pine 
plantations in the Eastern Region and, in the Central Region, on a large white spruce 
plantation featuring four different methods of herbicide application.  Measurements were 
conducted on all conifer trees, surviving hardwoods and shrubs.  Density and diversity of 
trees, shrubs and herb species were also recorded.  Data entry and analysis for all fifth-
year assessments will be conducted this winter. 
 
 
White Pine Weevil  
 
Several Tree Improvement family test plantations continued to have damage from white 
pine weevil in 2000 and were treated with methoxychlor in the spring of 2001.  Follow-
up observations, in two white spruce plantations, indicated the level of damaged 
terminals was 2% to 5%.  A combination of spray application and pruning infested 
terminals is being recommended for next year to maintain the weevil population below 
5%.  A spruce bark beetle was also observed infesting several terminals in both 
plantations. 
 
 
 
Integrated Forest Renewal Program - Pest Survey 
 
a) Regeneration and Free-To-Grow Surveys 
 
Collection of general forest health data on both softwoods and hardwoods during the 
Regeneration and Free-To-Grow (F-T-G) Surveys continued for the past two years.  
Problems causing tree mortality were the focus of the assessment and each pest was 
rated according to level of occurrence, from low to severe.  Tree vigour, browse 
damage, and diseases were recorded in the Regeneration Survey while tree vigour, 
browse damage, insects and diseases were recorded in the F-T-G Survey.  As more 
than one pest problem could occur per plantation, a stand hazard rating was 
incorporated identifying the primary pest problem on site.  Follow-up checks were 
conducted in plantations with serious problems to verify the pest and, if warranted, 
recommend a site prescription to manage the problem.  
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In 2000 and 2001, of the submitted Regeneration Survey stands, 10 and 4, respectively, 
had follow-up checks of which dwarf mistletoe was the primary problem.  Of the 
submitted F-T-G stands in 2000, 18 had follow-up checks of which light infections of 
Armillaria root rot, dwarf mistletoe and root collar weevil were identified.  Four of the 
submitted F-T-G stands in 2001 had follow-up checks for dwarf mistletoe infections.  As 
dwarf mistletoe is a common disease found in young plantations, starting in 2002 the 
Regeneration Survey staff will be responsible for collecting GPS ground points of pocket 
and edge infections during the Regeneration and F-T-G Surveys.  These ground point 
data will be entered into a dwarf mistletoe volume loss model, which predicts the spread 
of the disease in a plantation till rotation age.  Plantations with severe volume loss will 
be prioritized for sanitation and clean up of the infection centers.  Removal of dwarf 
mistletoe at an early plantation age will reduce tree mortality and volume loss on site.   
 
 
b) Pre-Harvest Survey 
 
Collection of forest health data in Pre-Harvest Surveys continued for the past two years.  
Figure 2 illustrates the increase in hectares for follow-up surveys from the onset of the 
program.  As companies improved their knowledge of damaging pest problems, they 
included more forest health data in their pre-harvest surveys. 
 
Figure 2: Annual Total Number of Hectares Completed for the Pre-Harvest Follow-up Survey 
 

 
Forest health data was collected for a general list of root, stem and tree diseases plus 
damaging insects according to level of occurrence.  Depending on the type and severity 
of pest, follow-up checks were conducted to verify and determine the inheritability of the 
pest on site.  Again, as more than one pest problem could occur per stand, a stand 
hazard rating was utilized identifying the primary pest problem on site.  Figures 3 and 4 
illustrate the primary pests found in follow-up surveys for 2000 and 2001.  

0

500

1000

1500

2000

2500

3000

3500

4000

4500

1998 1999 2000 2001

To
ta

l H
ec

ta
re

s 



 

 110

Figure 3: Primary Forest Health Concerns in the 2000 Pre-Harvest Follow-up Surveys. 

 
 
 
Figure 4: Primary Forest Health Concerns in the 2001 Pre-Harvest Follow-up Surveys. 

 
As many of these insects and diseases can remain on site and affect the renewed 
plantation, specific site prescriptions and recommendations are suggested to modify 
harvesting plans and minimize pest impact.  For example, root disease was the major 
problem found in stands for the past two years during the follow-up checks.  The 
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recommended site prescription is to harvest the stand as soon as possible to prevent 
further volume loss.  Additional long-term goals include linking the pest problems with 
certain geographic locations, site type and forestry practice. 
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Session ll - Pests of Aspen 
 

Chair : Boyd Case 
Director General, Northern Forestry Centre, Canadian Forest Service 

 
 

Séance ll - Les ravageurs du peuplier 
 

Président - Boyd Case 
directeur général, Centre de foresterie du Nord, Service canadien des forêts 
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PRODUCTIVITY AND HEALTH OF TREMBLING ASPEN 
 

Hogg, E.H. (Ted) and Brandt, James P. 
Natural Resources Canada, Canadian Forest Service, Northern Forestry Centre, 

Edmonton, Alberta 
and 

Bob Kochtubajda 
Meteorological Service of Canada, Prairie and Northern Region, Environment Canada, 

Yellowknife, Northwest Territories 
 
 

Abstract 
 

Trembling aspen (Populus tremuloides Michx.) is the most important deciduous tree 
species in the Canadian boreal forest. In the early 1990s, dieback and reduced growth 
of aspen was noted in some areas of Saskatchewan and Alberta. Early studies 
suggested that drought, in combination with forest tent caterpillar (Malacosoma disstria 
Hbn.) defoliation, played a major role. This led to concerns about the current status of 
aspen health, including the question of how aspen may be responding to climatic 
warming that is already evident in western Canada. CIPHA (Climate Change Impacts on 
the Productivity and Health of Aspen) is a large-scale study examining how climatic 
variation, insects, and other factors have affected aspen health and productivity over the 
past several decades, and includes modeling of how aspen may respond under future 
scenarios of changing climate and insect outbreaks. CIPHA consists of 144 long-term 
research plots in 72 aspen stands along a regional climate gradient extending from the 
Northwest Territories to southern Manitoba. Tree-ring analysis has been conducted on 
trees from each stand to determine how various factors have affected aspen growth 
over the past 50 years. Monitoring of aspen health and dieback was initiated in 2000, 
and is being continued to determine future changes in these aspen forests. Preliminary 
results from tree-ring analysis show that aspen in the study area have experienced 
several cycles of collapsed growth followed by recovery since 1950. Growth was greatly 
reduced during 1961-1964, 1979-1984, and 1988-1995, corresponding to periods with 
regional drought and large-scale forest tent caterpillar outbreaks. The last peak in aspen 
growth was in 1997, following a cool, moist period with little defoliation. Conditions, 
however, were unusually dry across much of the region in 1998, which was also the 
warmest year ever recorded. In 2000, a severe outbreak of another defoliator, large 
aspen tortrix (Choristoneura conflictana Wlk.), was recorded at several of the boreal 
sites. As a result, aspen growth dropped by 30% between 1997 and 2000, and dieback 
was noted in 25% of the live aspen trees. 
 
Acknowledgments: 
The study is supported by the Climate Change Action Fund, ENFOR, and Mistik 
Management Ltd. in Meadow Lake, Saskatchewan. 
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PRODUCTIVITÉ ET SANTÉ DU PEUPLIER FAUX-TREMBLE 
 

Hogg, E.H. (Ted) et Brandt, James P. 
Ressources naturelles Canada, Service canadien des forêts, Centre de foresterie du 

Nord, Edmonton, Alberta 
et 

Kochtubajda, Bob 
Service météorologique du Canada, Région des Prairies et du Nord, Environnement 

Canada, Yellowknife, Territoires du Nord-Ouest 
 
Le peuplier faux-tremble (Populus tremuloides Michx.) est l’espèce de feuillu la plus 
abondante dans la forêt boréale canadienne. Au début des années 1990, les 
spécialistes ont noté un dépérissement des rameaux et une réduction de la croissance 
chez cette essence dans certaines régions de la Saskatchewan et de l’Alberta. Les 
études préliminaires ont révélé que le phénomène semblait principalement dû à l’action 
combinée de la sécheresse et des dommages causés par la livrée des forêts 
(Malacosoma disstria Hbn.). Ces observations soulèvent un certain nombre 
d’interrogations concernant l’état de santé actuel du peuplier faux-tremble et sa réaction 
au réchauffement climatique, dont les effets sont déjà manifestes dans l’Ouest 
canadien. CIPHA (Impacts des changements climatiques sur la productivité et la santé 
des peupliers faux-trembles) est une étude à grande échelle qui vise à déterminer 
comment les variations climatiques, les insectes et d'autres facteurs ont affecté la santé 
et la productivité des tremblaies au cours des dernières décennies et à appliquer des 
modèles en vue de prévoir comment le peuplier faux-tremble réagira au cours des 
années à venir à divers scénarios de changement climatique et d’infestation par des 
insectes ravageurs. Cette étude se déroule dans 144 parcelles expérimentales à long 
terme établies dans 72 tremblaies réparties le long d’un gradient climatique régional qui 
s’étend des Territoires du Nord-Ouest au sud du Manitoba. Les chercheurs ont effectué 
des analyses dendrochronologiques sur des arbres de chaque peuplement en vue 
d’établir l’impact de divers facteurs sur la croissance du peuplier faux-tremble au cours 
des 50 dernières années. La surveillance de l’état de santé et du dépérissement des 
peuplements de peuplier faux-tremble, qui a débuté en 2000, permettra de suivre 
l’évolution des tremblaies au cours des années à venir. Les résultats préliminaires des 
analyses dendrochronologiques révèlent que les peupliers faux-trembles dans la zone 
d’étude ont subi plusieurs cycles de croissance réduite suivis de périodes de 
rétablissement depuis 1950. Des réductions de croissance très prononcées sont 
survenues au cours des années 1961-1964, 1979-1984 et 1988-1995, périodes durant 
lesquelles la région a été touchée par la sécheresse et de graves infestations par la 
livrée des forêts. Le dernier pic de croissance a été observé en 1997, à la suite d’une 
période de temps frais et humide sans défoliation importante. Des conditions 
anormalement sèches ont cependant touché la majeure partie de la région en 1998, 
l’année la plus chaude depuis que l’on tient des statistiques à cet égard. En 2000, les 
populations d’un autre ravageur, la tordeuse du tremble (Choristoneura conflictana 
Wlk.), ont atteint des proportions épidémiques en plusieurs endroits de la forèt boréale. 
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La croissance du peuplier faux-tremble a chuté de 30 % entre 1997 et 2000, et un 
dépérissement des rameaux a été observé chez 25 % des peupliers faux-trembles 
vivants. 
 
Remerciements : 
L'étude CIPHA est financée par le Fonds d'action pour le changement climatique, le 
Programme de l'énergie forestière (ENFOR) et Mistik Management Ltd. de Meadow 
Lake (Saskatchewan). 
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HEALTH AND PRODUCTIVITY OF ASPEN IN WESTERN CANADA 
 

James P. Brandt & E.H. (Ted) Hogg 
Canadian Forest Service, Natural Resources Canada, Edmonton 

 
Bob Kochtubajda 

Meteorological Service of Canada, Environment Canada, Edmonton  
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CLIMATE TRENDS: Western Boreal Forest  Data from Environment Canada
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STUDY DESIGN
24 NODES

2 plots/stand

3 stands/node within 20 km

2 plots/stand
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White tree-rings indicate forest tent caterpillar defoliation
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FOREST TENT CATERPILLAR OUTBREAKS   1960-1965 
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STAND CHARACTERISTICS

Mean Range Mean Range

Age 60 49 - 80 60 41 - 76
Dbh (cm) 16.1 12 - 22 16.1 12 - 22

Height (m) 19 15 - 25 14.8 10- 19
Basal area (m2/ha) 31.8 23 - 34 26.2 21 - 30

Stems /ha 1622 939 - 2595 1341 637 - 1341
Climate moisture index 0.3 -7.2 - 6.8 -8.5 -20.2 - 2.2

Dieback (%) 9.2 6 - 17 11.7 7 - 17
Standing dead (%) 17.9 9 - 27 20.2 5 - 31

Recent mortality (%) 2.3 0 - 7 1.6 1 - 3.5

BOREAL SITES PARKLAND SITES

PESTS: INSECTS (% incidence)

BOREAL 
SITES

PARKLAND 
SITES

2000 2001 2000 2001

  Aspen leafrol ler 0.0 0.0 2.7 5.6
  Forest tent caterpil lar 2.7 0.0 11.8 9.3
  Large aspen tortrix 17.1 16.7 39.7 27.3
  Leaf beetles 25.0 16.5 25.0 20.1
  Poplar borer 0.7 2.0 7.5 8.6

Large aspen tortrix Poplar borer
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CONCLUSIONS 
 
Large interannual variation in aspen productivity in study area greatly reduced growth 
during 1961-1964, 1976-1981, 1988-1995 
• 50% decrease from 1976-1981 
• potentially significant to Canada’s carbon cycle 
• differences between boreal and parkland aspen stands 
 
Several factors have contributed to reduced growth 
• insect defoliation, particularly forest tent caterpillar 
• drought  
 
Aspen health generally poorer in parkland versus boreal stands 
• more dieback 
• higher incidence of cankers, defoliators, and wood borers 
 
 
COLLABORATIVE OPPORTUNITIES 
 
• Remote sensing 
• Biodiversity 
• Carbon and nutrient cycling 

PESTS: DISEASES (% incidence)

BOREAL 
SITES

PARKLAND 
SITES

2000 2001 2000 2001

  Armillaria root disease -- 13.3 -- 4.6
  Cankers 9.9 8.5 22.5 20.9
  False tinder conk 6.0 6.7 14.7 16.1
  Leaf rusts 2.8 0.0 0.1 0.1
  Poplar peniophora 17.0 23.0 2.2 3.0

False tinder conk

Hypoxylon canker
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IMPLICATIONS AND FUTURE ISSUES 
 
Future impacts of climate change on aspen ecosystem health and productivity  
• unusual warmth and drought since 1998 
• timing of next major insect outbreak? 
• potential implications for Canada’s carbon cycle 
 
Need for regional-scale research and monitoring 
• “Early-warning” of climate change impacts 
• understanding regional scale processes 
• validation of model scenarios 
• inclusion of other disciplines through collaboration 
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A Synthesis of Western Forest Diseases 
 

Callan1, Brenda and Mallett, Ken2 
1Natural Resources Canada, Canadian Forest Service, Pacific Forestry Centre, Victoria, 

British Columbia 
2Natural Resources Canada, Canadian Forest Service, Northern Forestry Centre, 

Edmonton, Alberta 
 
 

Abstract 
 
With the growing interest in our western aspen resource, there comes the need for 
pathology research and disease diagnostic tools specific to our region. Historical data 
and recent surveys indicate that certain stem diseases, such as Hypoxylon canker, 
might be less prevalent in Western Canada than in other regions of North America. 
Conversely, others such as sooty-bark (Encoelia) and Cryptosphaeria cankers may be 
under-documented. Incidence of shoot and foliar blights has been frequently recorded, 
but in many cases basic research on the causal organisms is incomplete. The taxonomy 
of aspen foliar rusts in the Melampsora medusae – albertensis complex is murky, and 
knowledge of alternate hosts is sketchy. Likewise, research on Marssonina and 
Venturia species in the West is likely to uncover new taxa and clarify host-pathogen 
relationships. The latter pathogen may impact the ability of aspen to naturally 
regenerate in areas where disease is prevalent. The distribution and host-fungus 
interactions of the Armillaria taxa on western aspen are a topic of ongoing research, and 
further studies on the interactions between insect damage and root disease would be 
enlightening. Future “hot topics” of research will likely include the study of the effects of 
climate change and .the potential risks of introduced species.   
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Une synthèse des maladies des forêts de l’Ouest 
 

Callan1, Brenda and Mallett, Ken2 
1Ressources naturelles Canada, Service canadien des forLts, Centre de foresterie du 

Pacifique, Victoria, Colombie-Britannique 
2Ressources naturelles Canada, Service canadien des forLts, Centre de foresterie du 

Nord, Edmonton, Alberta 
 
Comme le peuplier faux-tremble de l’Ouest suscite de plus en plus d’intérLt, il nous faut 
étudierL’intérLt croissant que suscite le peuplier faux-tremble de? l’Ouest nous oublige 
B étudier (sg)entraîne la nécessité d’étudier la pathologie de cette essence et de 
concevoir des outils diagnostics propres B cette région. Les données historiques et les 
résultats d’études récentes indiquent que certaines maladies des tiges, comme le 
chancre B hypoxylon, sont peut-Ltre moins répandues dans l’Ouest canadien qu’ailleurs 
en Amérique du Nord. En revanche, d’autres maladies, par exemple les chancres B 
Encoelia et B  Cryptosphaeria, ne sont peut-Ltre pas suffisamment documentées. On a 
souvent signalé l’incidence de la brflure foliaire et des pousses, mais dans bien des 
cas, la recherche de base sur les organismes responsables de cette  maladie est 
incomplPte. La taxonomie des souches de la rouille foliaire du peuplier faux-tremble du 
complexe Melampsora medusae – albertensis est loin d’Ltre claire OMISSION et on 
connaît mal les autres hôtes??. De mLme, la recherche sur les espPces Marssonina et 
Venturia dans l’Ouest mPnera vraisemblablement B la découverte d’autres taxons et B 
la définition des relations hôte-pathogPne. Ce dernier pathogPne pourrait influer sur la 
capacité du peuplier faux-tremble de se régénérer naturellement dans les régions oj la 
maladie est présente. La distribution et les interactions hôte-champignon de taxons 
d’Armillaria sur le peuplier faux-tremble de l’Ouest continuent de faire l’objet de 
recherchesfont l’objet d’une recherche continue. En outre, d’autres travaux de 
recherche sur le lien entre les dommages causés par l’insecte et la maladie des racines 
contribueraient B élucider la question. Compteront probablement parmi les « sujets 
d’actualité » futurs les effets des changements climatiques et les risques que peuvent 
poser les espPces exotiques. 
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WESTERN ASPEN DISEASES 
 

Brenda Callan 
Pacific Forestry Centre 

 
and 

 
Ken Mallett 

Northern Forestry Centre 
 
 
 

Populus tremuloides 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Canada’s Populus inventory: 3.7 billion m³ (1.6) 
• 79%of total inventory is aspen.  
• Alberta 31.3%; B.C. 15.9%; Ontario 18.6% 

 
 
British Columbia’s annual allowable cut: 
 
• 77.4 million m³ (2.8 million m³ deciduous)  
• 2.2 million m³ (78%) from Pr. George Region 
 
Alberta’s annual allowable cut: 
 
• 22.1 million m³ 
• 9.3 million m³ deciduous (81.3% aspen) 
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• Potentially damaging aspen diseases and their causal agents 
 
• Diagnosis, research and knowledge gaps 
 
 
Shoot blight 
Venturia tremulae (V. macularis) 
Pollaccia americana (P. radiosa) 
 
• regeneration/plantation problem (BC free to grow criteria) 
• taxonomy of North American species  
• inoculation techniques; clone x isolate interaction (Blenis & 

Chow, 2001) 
 
 
 
 
 
 
 

Pollaccia americana 
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Aspen Rusts 
Melampsora medusae f.sp. tremuloidae (M. albertensis) 
 
• potential plantation problems (Crane) 
• taxonomy and life cycle  questions (alternate hosts)  
• hybridization with other rust species? 
 
 
 
 
 
 
 
 
Hypoxylon canker 
Entoleuca mammata 
 
• uncommon in BC (no records from coast or Vancouver Island) 
• occurs at relatively low levels in prairie provinces compared to 

eastern Canada 
 
 
 
 
 
 
 
 
Sooty-bark Canker 
Encoelia pruinosa  
 
• present in mature (60 + yrs) stands in western provinces 
• most damaging primary canker pathogen in Northern BC 
• large cankers develop after wounding (1 m/year) in susceptible 

clones 
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Cryptosphaeria canker 
Cryptosphaeria lignyota (C. populina) 
 
• associated with wounding 
• frequently found in red-stained heartwood 
• young trees killed before C. lignyota fruits. Secondary Cytospora 

infections may obscure the causal agent immediately after tree 
death 

 
 
 
 
 
Cytospora Canker 
Valsa sordida (C. chrysosperma) 
 
• environmental stress/damage indicator  
• early spring dieback following late terminal bud set 
• may be problematic in dense plantations or cuttings 
 
 
 
 
 
 

Valsa sordida (Cytospora canker) 
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Armillaria root diseases 
A. sinapina (As); A. ostoyae (Ao) 
 
• associated with decline after repeated harvesting (Stanosz & 

Patton) 
• both As and Ao present at similar levels on aspen in most 

western boreal forests (BC exceptions?) 
• greater damage to productive stands 
• trap log surveys/ecological studies in N. Alberta 

(Mallett/students) 
• secondary decay species? 
 
 
 
 
 

Armillaria sinapina 
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Trunk Rot 
Phellinus tremulae 
 
• role of spores in spread 
• role of decay succession in various harvesting regimes 
 
 

Phenillus tremulae 
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Abiotic stressors: 
Climate change impacts - diseases as contributing factors in the decline spiral? 
 
Pollutants: 
Sulfur impacts on aspen health - Maynard et al. 1994. Information report NOR-X-334 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
BC Aspen Stem Free Growing Criteria: 

 
• Must be at least 2 m tall 
• Must not originate from a cut stump 
• Must not be within 1.4 m of another crop tree 
• At least one live leader >30 cm long, including portions infected or killed by Venturia 

blight 
• No wounds >20% of stem circumference or 10% of total length, or centered on an 

infection 
• No cankers (eg. Cytospora) visible 
• Diseased or damaged foliage not considered 
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The Aspen FACE: Impacts of co-exposure to enriched CO2 and 
elevated O3 on pest performance 

 
Percy1, K.E., Awmack2, C., Lindroth2, R.L., Mattson3, W.J., Callan4, B., Hopkin5, A., 

and Karnosky6, D.F. 
 

1Natural Resources Canada, Canadian Forest Service - Atlantic Forestry Centre, 
Fredericton, New Brunswick 

2Department of Entomology, University of Wisconsin, Madison, Wisconsin 
3USDA Forest Service, North Central Forest Experiment Station, Forestry Sciences 

Laboratory, Rhinelander, Wisconsin 
4 Natural Resources Canada, Canadian Forest Service - Pacific Forestry Centre, 

Victoria, British Columbia 
5 Natural Resources Canada, Canadian Forest Service - Great Lakes Forestry Centre, 

Sault Ste. Marie, Ontario 
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Global atmospheric concentrations of CO2 and tropospheric O3, the two greenhouse 
gases of importance to forests, have increased dramatically. Fully 50% of world forests 
are expected to experience damaging concentrations of O3 within 50-100 years. 
Coincidentally, there is much scientific emphasis on forest carbon modelling using 
scenarios driven by doubled CO2. The Aspen FACE is one of a suite of US FACE 
systems investigating long-term impacts of enriched CO2. Established in 1997 in 
Rhinelander, northern Wisconsin, the 32 ha site is the only forest FACE using boreal 
species and O3 co-exposure. An international team of 50 principal investigators from 7 
countries has been investigating a full range of ecosystem responses resulting from four 
fumigation seasons. Canada, through PERD, is a funding partner. Even at low levels 
(1.5 x ambient with ambient averaging 34-36 ppb during the daylight hours), O3 offsets 
or moderates the up to 40% above-ground volume gain induced by elevated CO2.  Co-
exposure to both gases also results in a mid-range response in the case of the major 
insects and pathogens. Significant, and consistent effects on insect performance result 
are being reported, resulting from primary changes to the phylloplane, production of 
defensive chemicals as well as changes in natural enemies. In this paper we present a 
summary of four-years’ above-ground Aspen FACE data with specific emphasis on pest 
trends. 
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Le projet Aspen face : 
Incidence de l’exposition concomitante au dioxyde de carbone enrichi 

et à une concentration élevée d’ozone sur le rendement 
des ravageurs 
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Les concentrations de gaz carbonique atmosphérique (CO2) et d’ozone (O3) 
troposphérique, soit les deux gaz à effet de serre touchant les forêts, ont augmenté 
sensiblement à l’échelle mondiale. En effet, on s’attend à ce que la moitié des forêts du 
monde subisse des dommages attribuables aux concentrations d’ozone d’ici 50 à 100 
ans. Or, les chercheurs scientifiques se consacrent largement à la modélisation du 
carbone forestier au moyen de scénarios fondés sur le doublement de la concentration 
de CO2. Le projet « Aspen FACE » (enrichissement en dioxyde de carbone libre) 
compte parmi une série de réseaux liés au projet US FACE visant à étudier l’incidence 
à long terme du dioxyde de carbone enrichi. Établie en 1997 à Rhinelander, dans le 
nord du Wisconsin, la station de 32 hectares est la seule forêt du programme à mettre à 
contribution des essences boréales et l’exposition concomitante à l’ozone. Une équipe 
internationale composée de 50 chercheurs principaux venant de sept pays étudie une 
gamme complète de réactions des écosystèmes à la suite de quatre saisons de 
fumigation. Le Canada, par l’entremise du PRDE, est un partenaire financier. Même à 
de faibles niveaux (1,5 x l’air ambiant, celui-ci atteignant une concentration moyenne de 
34-36 particules par milliard le jour), l’ozone compense ou atténue jusqu’a 40 p. 100 de 
l’accroissement du volume aérien provoqué par l’enrichissement du CO2. L’exposition 
concomitante aux deux gaz entraîne aussi une réaction modérée dans le cas des 
principaux insectes et pathogènes. En outre, on signale des effets importants et 
soutenus sur le rendement des insectes, lesquels résultent des changements 
fondamentaux en ce qui a trait à la phyllosphère, à la production d’agents chimiques de 
défense ainsi qu’aux ennemis naturels. Dans le cadre de cet rapport, on présente le 
sommaire de quatre années de collecte de données aériennes dans le cadre du projet 
Aspen FACE en mettant l’accent sur certaines tendances relativement aux ravageurs. 
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Aspen decline and mortality in Northeastern Ontario 
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Sault Ste. Marie, Ontario 
 

 
 

Abstract 
 
This presentation will describe the events (defoliation history in particular) leading to the 
apparently sudden mortality of aspen within an area of 175,000 ha in Northeastern 
Ontario in 2000. Changes that occurred in the situation in 2001 will be described. 
Possible causes of the decline/mortality will be discussed. 
 
 
 
 
 
 
 
 
 
 
Déclin et mortalité du peuplier faux-tremble dans le Nord-Est Ontarien 
 

Gordon Howse 
Ressources naturelles Canada, Service canadien des forêts-Centre de foresterie des 

Grands Lacs, Sault Ste. Marie, Ontario 
 
Cet rapport vise à décrire les événements (historique de la défoliation en particulier) qui 
ont mené, en 2000, à la mortalité apparemment soudaine du peuplier faux-tremble au 
sein d’une région du Nord-Est Ontarien s’étendant sur 175 000 hectares. Les 
changements survenus en 2001 seront décrits. On discutera des causes possibles de 
ce dépérissement et de cette mortalité 
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ASPEN DECLINE AND MORTALITY IN NORTHEASTERN ONTARIO 
 

Gordon Howse 
Natural Resources Canada, Canadian Forest Service 

Great Lakes Forestry Centre, Sault Ste. Marie, ON 
 

In 2000, some 174 898 ha of aspen decline/mortality was aerially mapped in the 
Nipigon (832 ha), Hearst (83 612 ha), Cochrane (87 619 ha) and Timmins districts (2 
835 ha). The major concentrations of decline/mortality were west of Hearst along 
highway 631 north of Hornepayne (which will be referred to as the western damage and 
totaled 43 584 ha), along highway 11 between Kapuskasing and Cochrane (which will 
be referred to as the eastern damage and totaled 131 314 ha) and in the northern part 
of Timmins District. In 2001, the area of decline/mortality increased to 319 462 ha.  
 
The last outbreak in Ontario of forest tent caterpillar occurred from 1984 to 1994 
peaking in 1991 at 18 870 000 ha. In 1994, the last year of the outbreak, total area of 
defoliation was    166 060 ha and all of this infestation was located at the 
Hearst/Cochrane district boundary intersection with highway 11. The defoliation history 
of the two damage areas is as follows: 1989-east none, west almost none; 1990-east 
none, west some; 1991- east almost none, west about two thirds; 1992-east most, west 
all; 1993- east most, west none; 1994- east 75%, west none; 1995- east 80%, west 
none; 1996- east 85%, west none; 1997- east 100%, west none, 1998- east 80%, west 
none; 1999- east almost 100%, west none; 2000- east none, west none, 2001- east 
none, west none. In summary, the east damage area has a strong association with the 
occurrence of forest tent caterpillar defoliation for eight consecutive years from 1992 to 
1999. On the other hand the west damage area was defoliated in part or all for three 
years in 1990, 1991 and 1992 and has not been defoliated since by FTC. Part of the 
western damage area was defoliated in 1996 and 1997 by aspen two leaf tier, Enargia 
decolor (Wlk.). In 1994, some 98 905 ha of aspen crown dieback and mortality were 
mapped in the Nipigon and Wawa districts. Tree mortality ranged from 10 to 24 %. 
 
Initially, it was speculated that FTC defoliation and drought was believed to be 
responsible for this condition that became evident in 2000. However, defoliation would 
not seem to be a significant factor in the west damage area. Weather records for 
Kapuskasing and Timmins for a 5-year period 1995-1999, in the form of mean monthly 
temperature and precipitation data, showed no evidence of drought. A thaw-freeze 
situation occurred during the last 8 days of February and the first 8 days of March, 
2000. The maximum temperature recorded was 12 degrees C on March 8. Sub-zero 
maximum temperatures resumed March 9. What does this do to the roots of aspen 
trees? As for soil conditions, the east damage is in the clay belt, wet, poorly drained, 
generally speaking and the west damage is on a moraine, gravelly, sandy, dry, well 
drained generally speaking. Is soil or site a factor? There is a broader question. When 
did the trees die? The “official” record, as it now exists, suggests that the trees died in 
the spring or early summer of 2000. However, trees may have been dying over several 
years. In the absence of monitoring plots in the affected stands, we don’t know. Tree 
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mortality in 2001 in the east damage area is about 65% compared to about 20% in the 
west damage area.. Another difference between the east and west damage areas was 
noted in 1999 when aspen in the west damage area produced “dwarf” foliage with some 
chlorosis or crown dieback whereas the east area was severely defoliated by FTC in 
1999.   
 
 We are also cooperating with the Canada Centre for Remote Sensing (CCRS), Natural 
Resources Canada, on some remote sensing work and with the Climate Change 
Impacts on Productivity and Health of Aspen (CIPHA), a project based at the Northern 
Forestry Centre, Edmonton, headed up by James Brand and Ted Hogg. A number of 
plots using CIPHA methodology were installed this past field season and increment 
cores and stem discs were collected in the fall of 2001 and forwarded to NFC for 
analysis. 
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Impact Assessment of Eight Years of Forest Tent Caterpillar 
Defoliation in Northeastern Ontario 

 
 

Fox, Brian 
Ontario Ministry of Natural Resources, South Porcupine, Ontario 

 
 
 

Since 1992, some areas in Northeastern Ontario have suffered from up to 8 successive 
years of Forest Tent Caterpillar (FTC) defoliation. In 2000, 174,898 ha of gross area of 
poplar decline were reported by CFS Forest Health Monitoring staff. Mortality of aspen 
ranged from about 50%-80% in individual stands in these areas. A total volume of about 
1.8 million cubic meters (m3) of poplar was estimated to have been affected on Crown 
land.  An additional 1 million m3 of poplar was also estimated to have been affected by 
decline on private land in 2000.  
 
This year, the mapped area of poplar decline/mortality had almost doubled to about 
319,469 ha. This included a total of 70,106 ha of stands with 30% or more poplar 
species composition on Crown land. Aspen mortality in the new areas mapped in 2001 
was estimated to be lighter than in those mapped in 2000 and ranged from about 30%-
50%. Total losses of merchantable volume are also expected to significant as a result of 
mortality in the new areas mapped in 2001.  
 
Once decline sets in and crown dieback begins, loss of wood quality occurs quickly. 
Mortality within stands appears to occur over several years. Some remaining live trees 
have been found to be attacked by beetles. Recent drought this summer may 
accelerate the decline of remaining live trees. Much of the decline areas have an 
understory of balsam fir or spruce. Some areas have only shrub species present. Most 
areas are expected to break up and succeed to low stocked spruce or balsam fir, which 
raises concerns about the future forest condition, which may result from natural 
succession, if there is no harvesting or silvicultural intervention. 
 
An evaluation of the relationship between the number of years of FTC defoliation and 
poplar decline/mortality was made by overlaying the successive years of FTC 
defoliation with the mortality zones using Geographic Information Systems (GIS). The 
results showed a strong correlation with successive years of defoliation and decline. 
The percentage of area found in the decline zone steadily increased for areas with 4-8 
years of defoliation. About 77% of the area defoliated for 8 years occurred in the 
declined zone. Several years of drought also occurred during the later years of 
defoliation from 1995-97. Drought and a late winter thaw in 1999 may have also been 
contributing factors. 
 
A Regional Poplar Decline Committee was established and is evaluating management 
options to address the situation, which include salvage, redirected and accelerated 
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harvesting, insecticide spraying, no treatment or combinations of these. Preliminary 
wood supply modeling done on the 8 affected management units has shown significant 
long-term impacts may result. Options to mitigate reductions in aspen allowable cut will 
be considered in the future. There are many outstanding questions regarding the 
causes of poplar decline, which need further research. 
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Évaluation de l’impact de huit années de défoliation par la livrée des 
forêts dans le Nord-Est de l’Ontario 

 
Fox, Brian 

Ministère des richesses naturelles de l'Ontario, South Porcupine, Ontario 
 
 

Depuis 1992, certaines régions du Nord-Est ontarien ont subi la défoliation par la livrée 
des forêts pendant jusqu’à huit années consécutives. En 2000, le personnel de 
surveillance de la santé des forêts du SCF a signalé le dépérissement du peuplier sur 
174 898 hectares de surface brute. Dans divers peuplements de ces régions, le taux de 
mortalité du peuplier faux-tremble variait entre 50 et 80 p. 100. On estime qu ’un total 
d’environ 1,8 million de mètres cubes (m3) ont été touchés sur les terres publiques. En 
outre, on estime que, en 2000, le peuplier a été victime de dépérissement sur 1,3 
million de m3 de terres privées.  
 
Cette année, la région pour laquelle on a cartographié le dépérissement et la mortalité 
du peuplier a pratiquement doublé. En effet, elle atteint près de 319 469 hectares, y 
compris 70 106 hectares sur des terres publiques où le peuplier compte pour au moins 
30 p. 100 des peuplements. La mortalité du peuplier faux-tremble dans ces nouvelles 
régions était inférieure à celle signalée dans les régions cartographiées en 2000, se 
situant entre 30 et 50 p. 100. On s’attend aussi à ce que les pertes totales de volume 
marchand soient considérables par suite de la mortalité dans les régions nouvellement 
cartographiées en 2001.  
 
Une fois que le dépérissement s’installe et que les cimes commencent à mourir, la 
qualité du bois se perd rapidement. La mortalité dans les peuplements semble 
s’échelonner sur plusieurs années. Certains des arbres vivants encore sur pied ont 
manifestement subi l’attaque des coléoptères. La sécheresse de l’été dernier pourrait 
accélérer le dépérissement de ces arbres. La plupart des régions caractérisées par un 
tel dépérissement possèdent un sous-étage composé de sapins baumiers ou 
d’épinettes. Certaines des régions ne renferment que des arbustes. Toutefois, on 
s’attend à ce que la majorité des régions se fractionnent et deviennent des peuplements 
faiblement pourvus en épinettes et en sapins baumiers, ce qui suscite des 
préoccupations à l’égard de l’état futur de la forêt. Celle-ci pourrait être le fruit d’une 
succession naturelle s’il n’y a aucune récolte ou intervention sylvicole. 
 
Pour évaluer la relation entre le nombre d’années de défoliation par la livrée des forêts 
et le dépérissement et la mortalité du peuplier, on a superposé les cartes des zones 
touchées de chacune des années consécutives grâce à un système d’information 
géographique (SIG). Les résultats ont révélé l’existence d’une forte corrélation entre le 
nombre d’années successives de défoliation et le dépérissement. En effet, le 
pourcentage de la région cernée dans la zone de dépérissement a augmenté 
constamment là où il y a eu entre 4 et 8 années de défoliation. Environ 77 p. 100 de la 
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région a été défoliée au cours des huit années dans la zone de dépérissement. Qui plus 
est, plusieurs années de sécheresse ont caractérisé les dernières années de 
défoliation, soit de 1995 à 1997. Une sécheresse et un dégel tardif en 1999 ont peut-
être aussi été des facteurs déterminants.   
 
On a mis sur pied un comité régional sur le dépérissement du peuplier. Celui-ci est en 
train d’évaluer des solutions possibles en matière d’aménagement dans le but de mettre 
fin à cette situation. Citons parmi ces possibilités la récupération, la réorientation et 
l’accélération des récoltes, la pulvérisation d’insecticides, aucun traitement ou diverses 
combinaisons. Un modèle préliminaire de l’approvisionnement en bois appliqué à 
l’égard des huit unités d’aménagement touchées a révélé que la défoliation pourrait 
avoir de graves conséquences à long terme. On se penchera à l’avenir sur les moyens 
possibles d’atténuer la réduction des possibilités de coupe concernant le peuplier faux-
tremble. Il reste encore beaucoup de questions en ce qui a trait aux causes du 
dépérissement du peuplier sur lesquelles les chercheurs devront continuer à se 
pencher.   
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Impact Assessment of Eight Years of Forest Tent Caterpillar Defoliation in 

Northeastern Ontario 
 

Brian Fox 
Ontario Ministry of Natural Resources, South Porcupine, Ontario. 

 
 
Since 1992, some areas in Northeastern Ontario have suffered from up to 8 successive 
years of Forest Tent Caterpillar (FTC) (Malacosoma disstria) defoliation. In 2000, 
174,898 ha of gross area of poplar decline were reported by CFS Forest Health 
Monitoring staff. Mortality of aspen ranged from about 50%-80% in individual stands in 
these areas. 
 
Assuming 100% aspen mortality eventually occurs in the decline areas mapped in 2000, 
a total of about 1.8 million cubic meters (m3) of merchantable poplar on Crown land was 
estimated to have been affected, which is the equivalent of almost 1 years supply of 
aspen normally used by both of the 2 Oriented Strand Board (OSB) mills in the Timmins 
area. Volume estimates of poplar decline and mortality in the additional area affected in 
2001 are expected to be approximately another 1.5-1.8 million m3 on Crown land. 
These potential volume impacts were felt to be significant. 
 
In 2001, the mapped area of poplar decline/mortality had almost doubled to about 
319,469 ha. This included a total of 70,106 ha of stands with 30% or more poplar 
species composition on Crown land. Aspen mortality in the areas mapped in 2001 was 
estimated to be lighter than in 2000 and ranged from about 50%-80%. 
 
Once decline sets in and crown dieback begins, loss of wood quality occurs quickly. 
Mortality within stands appears to occur over several years. Some remaining live trees 
have been attacked by beetles. Recent drought in the summer of 2001 in the Northeast 
Region may stress trees further and accelerate the decline of remaining live trees. Much 
of the decline areas have an understory of balsam fir or spruce, which are expected to 
breakup and succeed to low-stocked spruce or balsam fir, which raised concerns about 
the future forest condition that may result from natural succession. 
 
Some areas have little or no existing regeneration in the understory, which may become 
Barren and Scattered or brush. Poplar trees with significant decline and crown dieback 
or which have died are felt to have depleted their energy reserves in the roots and lost 
their ability to sucker back. These areas will need silvicultural treatments to move them 
into conifer or mixedwood stands. Mortality was sometimes concentrated in patches 
where most trees died and in other areas it was randomly distributed throughout stands. 
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Figure 1 - Aerial view of poplar decline with heavy mortality and a well stocked understory of spruce and 
balsam fir. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Most poplar trees presently showing signs of decline or crown dieback are expected to 
continue to decline in health and die in the near future. Decline and mortality occurred 
across all age classes from young regeneration to 105-year-old areas.  Stands appear 
to die off and breakup over several years and have a mixture of trees killed 1 and 2 
years ago. Strong winds occurred in June of 2001 with speeds up to 90 km/hr that 
caused a lot of blowdown and breakage in the decline areas. 
 
Considerable breakage of dead trees can result from salvage harvesting operations. 
These sites may be more difficult to regenerate due to the heavy slash loading from 
dead boles left on cutovers and may need blading verses lighter disk trenching for site 
preparation before tree planting. 
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Figure 2 - Aerial view of heavy slash from breakage during harvesting of decline areas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 - View of poplar decline and advanced crown dieback. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It can be difficult to detect decline symptoms from the air during the leaf free seasons. 
The fine branches are still intact in the crown and the bark appears healthy and tight 
along the bole. Ground assessments are required to check under the bark for early 
signs of wood decay. Wood quality deteriorates quickly once decline sets in. By 
November, dead trees in areas mapped in the previous July as being in decline had up 
to 5cm of decay and stain around the outer layer of the bole.  
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There were also abundant beetle holes in the decayed wood and the bark was just 
starting to flake off. Wood boring beetles have also been attacking live trees within 
decline areas soon after decline was detected. The wood fibre becomes spongy and 
increases in moisture content soon after death. Trees lose their value for veneer very 
quickly and become marginal for OSB within 1 year. 
  
Figure 4 - Loss of wood quality in poplar stems with recent decline and mortality. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What are possible causes of decline? 
 
Extensive consultation with scientists and practitioners revealed that opinions varied as 
to the cause of the decline/mortality. The first thing examined was a map of successive 
years of FTC defoliation provided by CFS-MNR Forest Health Monitoring staff. This 
sequence of overlays showed the trends in movement of defoliation in the last 10 years 
from 1992-2001. By 1999, the central portion of this area had been defoliated up to 8 
years in a row. However, in 2000, the FTC population finally crashed in this zone 
between Cochrane and Kapuskasing. 
 
In 2000, extensive decline/mortality showed up for the first time and expanded in 2001. 
Figure 5 shows the FTC defoliation history and the total area of both 2000 and 2001 
mapped decline. 
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Figure 5 - Map of FTC defoliation from 1992-2001 and 2000/2001 mapped poplar decline/mortality areas 
(green zones).    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The darker colours in Figure 5 show areas with 5-8 years of defoliation and the black 
areas have 8 years. The decline/mortality zones (green zones) appear to closely follow 
the edges of the defoliation boundaries. The heaviest kill areas with up to 80% mortality 
also occurred in the brown and black areas near Smooth Rock Falls in the centre of the 
map. 
 
Several years of drought from 1995-97 and a late winter thaw in 1999 occurred and may 
have also been contributing factors. For example, during May to September of the 3-
year period from 1995-97, Timmins District had one-third less rainfall than the 30-year 
normal average. 
 
The next question asked was how many years of successive FTC defoliation had 
occurred within the decline areas? The graph in Figure 6 shows that 14% of the total 
decline area mapped in 2001 had been defoliated only 3 years or less; 35% had been 
defoliated for 4-5 years; and 51% for 6-8 years. It was also found that when a similar 

Cumulative Defoliation

and Decline
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evaluation was carried out on just the 2001 decline mapped area, 70% of the 2000 
decline area had been defoliated 7-8 years. 
 
 
 
 
 
Figure 6 - Graph of percent of total 2001 mapped decline area by number of years of FTC defoliation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The relationship between the total regional area defoliated and the decline area was 
also analyzed. Figure 7 shows the percent of the total area across the NE region that 
had been defoliated by FTC for various numbers of years and that exhibited decline. For 
example, 38% of the total area that was defoliated 6 years in a row was found in the 
decline zone (2000 and 2001 decline). 
 
In general, the percentage of area found in the decline zone steadily increased for areas 
with from 4 to 8 years of defoliation. About 77% of the area defoliated for 8 years 
occurred in the decline zone. Hence, overall there was felt to be a strong correlation 
between the number of years of defoliation and decline. This also provided an indication 
of future risk of decline in areas currently being defoliated. 
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Figure 7 - Graph of the number of years of defoliation and 2001 mapped decline areas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Areas felt to be at risk of future decline were then identified by mapping those having 4 
or more years of defoliation and that were also defoliated this year (2001), which were 
assumed to continue to be defoliated in 2002. Using this criteria, areas at risk of decline 
were identified in Hearst, Timmins and Kirkland Lake Districts, as shown by the red 
areas in Figure 8.  
 
Figure 8 - Map of areas at risk with 4-5 years and current year FTC defoliation. 
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Before considering specific management options, the overall significance of potential 
wood supply impacts were investigated. There were a total of about 70,106 ha of 
decline for both years combined and 57,749 ha of area at risk in poplar working groups 
or stands on Crown land included in the wood supply impact analysis carried out on 8 
management units from Hearst to Kirkland Lake Districts. 
 
The Strategic Forest Management Model (SFMM) was used for the wood supply 
analysis. The basic modelling assumptions used were: 100% loss of poplar volumes in 
all decline and at risk stands over time if there was no intervention. This was a worst 
case scenario. Very little area was also assumed to regenerate naturally to poplar but 
was expected to come back to mainly to low-stocked mixedwood or conifer stands with 
some to brush. 
 
Figure 9 - Summary of Poplar Working Group area on Crown land included in the wood supply analysis. 
 
Forest   Decline Area (ha) Risk Area (ha) 
 
Hearst      5,919   10,925 
Gordon Cosens  34,111  31,596 
Smooth Rock Falls  17,058         nil 
Cochrane     9,411         nil 
Driftwood     3,449         nil 
Timmins Crown       158    6,243 
Timmins Forest         nil     2,844 
Timiskaming          nil     6,141 
 
TOTAL              70,106  57,749 
 
 
 
The SFMM model was run separately for each of the 8 units and the combined results 
shown in the graph in Figure 10.  The top green line in this Figure represents the current 
poplar wood supply shown in existing forest management plans.  The present allowable 
cut is about 1.1 million m3/year of poplar on these 8 units. The middle red line 
represents the potential impacts from the existing decline and the bottom blue line 
shows the combined affects of  estimated losses in both the area at risk and the current 
decline area. 
 
The impacts of existing decline on the 8 units could result in a reduction of about 
65,000m3/year or 6% in poplar allowable cut over the short and long-term. If areas 
currently at risk also die, an additional reduction of 34,000m3/year may result for the 
next 10 years and increase to 76,000m3/year 30 years from now. 
 
The worst case scenario based on today’s situation could be a combined reduction of 
about 144,000m3/year or 13% in 30 years. (The planned harvest levels drop 
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significantly at year 30 on the green line mainly due to existing age class imbalances, 
i.e., there is a lot of overmature area available to be cut in next 20 years.)  
 
The potential volume losses were significant and the development of management 
options was felt to be needed. 
 
Figure 10 - Graph of potential wood supply impacts on 8 management units. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What management options were considered? 
 
In the fall of 2000, a 20-person joint MNR, CFS and forest industry NE Region 
Committee was established to assess the damage, determine possible causes and 
recommend pest management options. The MNR Aerial Application of Insecticides For 
Forest Management Policy and the Ontario Forest Management Planning Manual 
require that the following 6 pest management options be evaluated:  
 
1. no treatments (but continued monitoring of the situation including mapping affected 
areas, etc.); 
 
2. salvage operations; 
 
3. redirecting harvest operations into areas at risk of future decline as substitution for 
regular allocations; 

Combined affect of Forest Tent Caterpiller related decline (kill) and high-risk (kill+risk) on Poplar wood supply in the NE 
Region
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4. accelerating harvest operations to include areas at risk of future decline, in addition to 
cutting regular allocations; 
 
5. aerial spraying of B.t. (Bacillus thuringiensis) in 2002 to prevent further FTC 
defoliation and possible decline in areas at risk of decline; and 
 
6. combinations of the above options. 
 
 
Several district pest management teams are presently completing an analysis of the 
advantages and disadvantages of each of the 6 options. The district teams and regional 
committee are having difficulty reaching consensus due to the many unknowns such as: 
 
- to what extent is FTC verses other factors the cause of decline and will spraying FTC 
prevent decline if more drought occurs? 
 
- will an area have to be sprayed more than once if the FTC persists at high levels and 
the moths migrate back into sprayed areas? 
 
- will new areas have to be sprayed over the next several years as FTC populations 
migrate and put new areas at risk of decline? 
 
- should harvesting be redirected or accelerated into areas at risk that appear healthy 
now? 
 
- are there really compelling wood supply reasons to spray? 
 
- does the poplar industry really need the wood given the large undercut below the 
current allowable cut levels in the NE Region?  
 
- is spraying in live stands at risk  but with low-quality aspen with little potential for 
producing veneer warranted? 
 
 
Where do we go from here? 
 
We are now looking at the overall regional wood supply situation to determine what 
surplus volumes are available and evaluate options to mitigate possible impacts of 
decline. The following management steps will also be followed: 
 
- district planning team analysis and recommendations presented from the NER 
Committee to Regional Director (RD) by mid-December; 
 
- implementation of RD decision in early 2002; 
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- review the outcome of the Grant Forest Products salvage trial of 1 and 2 year old killed 
wood through OSB mill in Timmins;  
 
- further monitoring, investigation into causes and developing tools to predict future 
decline; 
 
- cruising and/or large scale photography by the Sustainable Forest Licensees to update 
the Forest Resource Inventory; and 
 
-  incorporation of management strategies into upcoming 2003 Forest Management 
Plans being written now. 
 
 
Science Needs 
 
There are many oustanding science issues which need further research such as: 
 
- what was the cause of the decline? 
 
- why did the FTC outbreak last so long? 
 
- what methods are available to predict future decline? 
 
- what are the post-decline natural succession patterns and what will the future forest 
become?  
 
-what are effective tools for assessing poplar decline at the landscape and stand levels  
 
- satellite imagery, aerial sketching, large-scale photos, etc? 
 
One promising method to determine tree health and possibly predict decline is the 
sampling of starch levels in poplar roots to assess energy reserves. This is similar to 
what was developed in Southern Ontario for oak and maple decline in the past. 
 
A listing of web sites where all provincial and federal insect and disease survey maps 
and bulletins can be found would also be very helpful to field staff. 
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Perspective from Forest Industry, Northeastern Ontario 
 

Sylvain Lévesque 
Chief Forester, Grant Forest Products Inc., Timmins, Ontario 

 
Successive years of Forest Tent Caterpillar infestation combined with abiotic factors 
such as dry summer have had a significant impact to the fibre supply of hardwood using 
facilities in Northeastern Ontario.  We will review the industry’s perspective on the wood 
supply impact; define some of the impediments to salvage operations and forest 
protection; and, identify future research and development needs around poplar decline. 
 
 
 
 
 
 
 
 

Perspective de l’industrie forestière du nord-Est ontarien 
 

Sylvain Lévesque 
forestier en chef, Grant Forest Products Inc., Timmins, Ontario 

 
Plusieurs années d’affilée caractérisées par une infestation de la livrée des forêts 
combinées à des facteurs abiotiques tels qu’un été sec ont eu une incidence sensible 
sur les installations du Nord-Est de l’Ontario qui comptent sur l’approvisionnement en 
fibre ligneuse  de feuillus. Nous étudierons l’incidence qu’a l’approvisionnement en bois 
du point de vue de l’industrie; nous définirons quelques-uns des obstacles aux 
opérations de récupération ainsi qu’à la protection des forêts et nous cernerons les 
besoins futurs en matière de recherche et de développement concernant le 
dépérissement du peuplier. 
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Impact of Aspen Poplar Decline 
Sylvain Levesque, Grant Forest Products Inc. 

 
Topics 
 
• GFPI 
• Northeast Ontario Poplar Users 
• Wood supply/demand 

- provincial 
 - regional 
• Poplar mortality/decline 
• Impediment to salvage 
• Future need 
 
 
GFPI – Who We Are 
 
• Privately own Company 
• Exclusively in OSB production 
• Two plants in Ontario 

–Timmins 
–Englehart 

• One joint-venture in Alberta 
• One value-added mill in Michigan 
 
 
Northeast Ontario Poplar Users 
 
• Oriented Strand Board 

–GFPI, Timmins & Englehart 
–Weyerhaeuser, Wawa 
–Long Lac Wood Industries, Long Lac 

• Veneer 
–Colombia Forest Products, Hearst 
–Nexfor, Cochrane 

• Sawmills… 
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Crown Wood Supply

• Provincial
– Total harvest level: 22MM m3

– Hardwoods harvest level: 5,1MM m3

– Poplar harvest level: 4,1MM m3

10%
38%
47%

GFPI

• Northeast Region
–Aspen harvest level: 3.4MM m3

–Aspen supply level: 3.7MM m3

Grant Forest Products Inc. 2001 Forest Pest Management Forum November 27, 2001

Crown Aspen Demand versus Supply 
in Northeast Ontario

• Minus OLL and marten/pileated woodpecker guidelines
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NE Poplar Mortality 
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Impediments to Salvage 

 
• Conifer Sustainable Forest Licensees 
• Failure of OMNR Policies and Procedures 
• Limited knowledge around cause(s) of poplar decline 
• Management of forests for the benefit of conifer users 
 

Future Needs 
 
In God we believe….In data we trust 
• Monitoring program 
• Predictive tools 
• Accurate mapping 
• R&D for causal effect and impact on wood quality 
 

MNR, SFL holders, poplar users “will” to manage this crisis. 
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Session lll - Cross-Country Checkup - Ontario, Quebec and due South 
 

Chair : Boyd Case 
Director General, Northern Forestry Centre, Canadian Forest Service 

 
 
 

Séance lll - Bilan national - Ontario, Québec et plein sud 
 

Président - Boyd Case 
directeur général, Centre de foresterie du Nord, service canadien des forêts 
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Status of important forest pests in Ontario in 2001 
 

Gordon Howse 
Natural Resources Canada, Canadian Forest Service, Great Lakes Forestry Centre, 

Sault Ste. Marie, Ontario 
 
 
 

Abstract 
 
 
This report will describe the status of the important forest pests in Ontario in 2001. 
These pests are forest tent caterpillar, spruce budworm, gypsy moth, pine false 
webworm, pine shot beetle, the aspen decline/mortality situation in northeastern 
Ontario, drought and oak wilt. Forecasts for 2002 will be offered. 
 
The CFS and OMNR have deployed a team of Forest Health Technicians throughout 
the province for the fourth consecutive year 1998-2001 with the exception that the team 
totalled 11 members this season instead of the 12 in previous years. Otherwise, the 
personnel were the same as the three previous years 
 
 
 
 
 

État des principaux ravageurs forestiers en Ontario en 2001 
 

Gordon Howse  
Ressources naturelles Canada, Service canadien des forêts, Centre de foresterie des 

Grands Lacs, Sault Ste. Marie, Ontario  
 
 

Résumé 
 

Ce rapport décrira l’état des principaux ravageurs forestiers en Ontario en 2001, soit de 
la livrée des forêts, de la tordeuse des bourgeons de l’épinette, de la spongieuse, du 
pamphile à tête rouge et du Grand Hylésine des pins. On abordera également le déclin 
et la mortalité du peuplier faux-tremble dans le Nord-Est ontarien, la sécheresse et la 
flétrissure du chêne. Des prévisions pour 2002 seront offertes. 
 
Le SCF et le MRNO ont déployé une équipe de techniciens en santé des forêts partout 
dans la province pour la quatrième année d’affilée depuis 1998. Cette année toutefois, 
l’équipe comptera 11 membres plutôt que 12. Autrement, le personnel est le même que 
les trois années précédentes. 
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by 
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STATUS OF IMPORTANT FOREST PESTS IN ONTARIO IN 2001. 
 

OVERVIEW 
 
For the fourth consecutive year (1998-2001) the Canadian Forest Service and Ontario 
Ministry of Natural Resources have deployed a team of Forest Health Technicians 
throughout Ontario with the exception that the team totaled 11 members this season  
instead of the 12 in previous years. Otherwise the personnel were the same as the 
three previous years. The five OMNR staff are based  in Nipigon, Hearst, Chapleau, 
Kemptville and Aylmer; the six CFS staff are based in Sioux Lookout , Thunder Bay, 
Sault Ste. Marie, Sudbury, Angus and Minden. The missing Forest Health Technician 
would have been based in Fort Frances and would have covered the Fort Frances and 
Kenora districts. The priority work in the latter two districts was done by the FH Tech’s 
in the Thunder Bay and Sioux Lookout districts. 
 
Activities involved a cooperative study with the global change gradient project, another 
cooperative study concerned with ice storm impact and recovery which included 
reassessment of OMNR growth and yield plots, monitoring boreal forest health plots 
and hardwood forest health plots including maple and oak, a cooperative study of the 
aspen decline/mortality problem in northeastern Ontario documenting the situation as 
well as short and long term impacts, continued emphasis on introduced pests including 
detection surveys for pine shoot beetle, Tomicus piniperda (L.) and oak wilt, 
Ceratocystis fagacearum in support of the Canadian Food Inspection Agency’s 
regulatory actions and major forest disturbances.   
 
Based on weather records from the Sault Ste. Marie airport, April was slightly warmer 
and wetter than normal, May was warmer and much wetter than normal, June was 
warmer with somewhat less precipitation than normal and July, temperatures were 
normal and rainfall, half of normal. Based on aerial surveys, spruce budworm 
(Choristoneura fumiferana Clem.) and  forest tent caterpillar (Malacosoma disstria Hbn.) 
infestations and aspen decline/mortality increased in 2001  whereas gypsy moth 
(Lymantria dispar [L.]) and large aspen tortrix (Choristoneura conflictana [Wlk.] declined 
and oak leaf shredder (Acleris semipurpurana [Kft.]) and fall cankerworm (Alsophila 
pometaria (Harr.) collapsed.  
           
FOREST INSECTS 
 
Spruce Budworm, Choristoneura fumiferana Clem. 
 
The area of moderate-to-severe current defoliation caused by spruce budworm totalled  
169, 822 ha in 2001, an increase of 54, 742 ha over the 115, 080 ha defoliated in 2000 
(Table 1, Fig. 1). All of the increase in area of defoliation occurred in northeastern 
Ontario in the North Bay and Sudbury districts. Infestations also occurred in the 
Pembroke and Kemptville districts.  The southern boundary of the infestation in 
Sudbury/North Bay districts which totaled 160 086 ha in 2001 more or less coincides 
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with Highway 17 from the village of Markstay in the west to Verner in the east. The main 
body of infestation extends to the north and northeast to Lake Temagami. In 
southeastern Ontario, infestations reoccurred in the eastern part of the Pembroke 
District (8 305 ha) and in the Almonte and LaRose Forest areas of the Kemptville 
District (1 431 ha). 
 
The total area of defoliation 9 735 ha in southeastern Ontario in 2001 was a decrease 
from the 11 062 ha mapped in 2000. 
 
Table 1: Gross area of moderate-to-severe defoliation caused by the spruce budworm in Ontario, 1998 - 
2001. 

Region Area (ha) 
District 1998 1999 2000 2001 

Northwest     
Fort Frances 22 721 0 0 0 
Kenora 6 289 513 0 0 

 29 010 513 0 0 
Northeast     

Hearst 1 900 0 0 0 
North Bay 47 661 44 345 87 646 127 788 
Sault Ste. Marie 0 10 130 0 
Sudbury 36 584 27 522 16 242 32 298 

 86 145 71 877 104 018 160 086 
South Central     

Aurora 36 0 0 0 
Aylmer 4 0 0 0 
Bancroft 131 0 0 0 
Guelph 9 0 0 0 
Kemptville 15 755 4 524 129 1431 
Midhurst 27 0 0 0 
Pembroke 9 781 4 290 10 933 8 305 
Peterborough 389 0 0 0 

 26 132 8 814 11 062 9 736 

TOTAL 141 287 81 204 115 080 169 822 
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Gypsy Moth, Lymantria dispar (L.) 
 
Gypsy moth infestations declined in 2001 following three consecutive years of 
increases. A total area of 7 345 ha of moderate-to-severe defoliation was mapped this 
year compared to 18 732 ha in 2000 (Table 2, Fig. 2).  Most of the defoliation, 6 391 ha, 
occurred in or near the city of Sudbury, Sudbury District, where the insect was feeding 
on scrub white birch growing on rocky hilltops. Oak and willow growing on the Manitou 
Islands in Lake Nipissing, North Bay District, 183 ha, were moderately defoliated. In 
Pembroke District, 528 ha were defoliated including stands in Clara, Richards, North 
Algona and Gratton townships. Some 238 ha of defoliation was mapped on 
Skootamatta Lake, Anglesea Township, Bancroft District. The only severe defoliation 
found in southwestern Ontario was 5 ha of oak and other hardwoods in Aldorough 
Township, Aylmer District. In 2000, 13 083 ha of moderate-to-severe defoliation was 
mapped in southwestern Ontario. Virus and fungal diseases, including Entomophaga 
maimaiga, are credited with suppression of larval populations. 
 
Table 2: Gross area of moderate-to-severe defoliation caused by the gypsy moth in Ontario, 1998 - 2001. 

Region Area (ha) 
District 1998 1999 2000 2001 

Northeast     
North Bay 0 290 217 183 

 Sudbury 0 0 0 6 391 
 0 290 217 6 574 
South Central     

Aylmer 1 548 2 933 891 5 
 Bancroft 0 0 0 238 

Guelph 112 10 150 17 606 0 
Kemptville 1 388 1 660 0 0 
Pembroke 2 0 18 528 
Peterboroug
hh 

10 366 0 0 
 3 060 15 109 18 515 771 

TOTAL 3 060 15 399 18 732 7 345 
 
 
Forest Tent Caterpillar, Malacosoma disstria Hbn. 
 
Following the previous year’s pattern, the area of forest tent caterpillar defoliation 
almost doubled in size in 2001 totalling 13 279 988 ha compared to 7 210 432 ha in 
2000 (Table 3, Fig. 3). The largest increase occurred in the Northwest Region where 10 
487 276 ha of defoliation was mapped in 2001 compared to 5 970 778 ha in 2000. 
Significant increases occurred in every district except Nipigon ranging from 398 251 ha 
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in Dryden to 1 409 950 ha in Red Lake. In the Northeast Region, there were decreases 
in the two northern districts, Cochrane and Hearst, as well as Chapleau. Increases 
occurred in the other districts within the region. The net effect was an overall increase in 
the area of defoliation in 2001 to 2 476 876 ha compared to 1 202 982 ha in 2000. In the 
Southcentral Region, 315 836 ha were mapped in 2001 compared to 36 672 ha in 2000. 
The largest increases occurred in the Parry Sound and Midhurst districts. 
 
Table 3: Gross area of moderate-to-severe defoliation caused by the forest tent caterpillar in Ontario, 
1998 - 2001.   
Region Area (ha) 

District 1998 1999 2000 2001 

Northwest     
Dryden 68 911 661 302 1 655 278 2 053 529 
Fort Frances 0 93 339 1 832 570 2 351 938 
Kenora 20 548 189 795 1 222 642 1 657 053 
Nipigon 0 0 717 10 755 
Red Lake 18 749 171 569 530 163 1 940 113 
Sioux Lookout 8 181 122 727 421 986 1 166 290 
Thunder Bay 1 834 242 392 307 422 1 307 598 

 118 223 1 481 124 5 970 778 10 487 276 
Northeast     

Chapleau 13 985 0 1 139 880 
Cochrane 1 636 972 1 218 759 131 732 47 447 
Hearst 890 109 451 163 274 687 240 926 
Kirkland Lake 88 913 224 997 501 414 1 130 928 
North Bay 0 0 19 675 320 146 
Sault Ste. Marie 0 0 283 10 038 
Sudbury 0 0 27 131 368 560 
Timmins 237 916 277 540 246 921 357 951 

 2 867 895 2 172 459 1 202 982 2 476 876 
Southcentral     
 Bancroft 0 0 0 22 421 

Midhurst 0 0 5 823 54 785 
Parry Sound 0 0 30 849 235 672 

 Peterborough 0 0 0 2 985 
 0 0 36 672 315 836 

TOTAL 2 986 118 3 653 583 7 210 432 13 279 988 



 181

Pine False Webworm, Acantholyda erythrocephala (L.) 
 
Infestations of pine false webworm totalling 2 403 ha of moderate-to severe defoliation 
of pine plantations occurred in Midhurst (1 832 ha) and Peterborough (571 ha) districts 
in 2001 compared to 1 115 ha of defoliation mapped in 2000 (Fig. 4). In Midhurst 
District, defoliation occurred in Grey County in the townships of Holland, Sullivan and 
Bentinck; in Brant Township in Bruce County; in Oro, Medonte, Flos and Vespra 
townships of Simcoe County and in the Tottenham Tract, Tecumseth Township, Simcoe 
County. In Peterborough District, defoliation of mature white pine was mapped in the 
Ganaraska County Forest in Cavan and Hope townships. This insect was also found in 
Merritt Township, Sudbury District, along Highway 17 east of Sault Ste. Marie and along 
Highway 638, Sault Ste. Marie District. 
 
Large Aspen Tortrix, Choristoneura conflictana (Wlk.) 
 
In 1999, moderate-to-severe defoliation caused by large aspen tortrix totalled 531 761 
ha.  This declined to 12 608 ha in 2000 and declined further in 2001 to 9 317 ha (Table 
4, Fig. 5). This year, defoliation occurred near Mindemoya Lake, Manitoulin Island, 
Sudbury District; near the city of Barrie, Midhurst District and in the hills north of the 
town of Bancroft, Bancroft District extending into the southcentral part of the Pembroke 
District and further north near the village of Cobden. In Thunder Bay, Sault Ste. Marie 
and Sudbury districts, it was noted that large aspen tortrix was present in a number of 
locations but trees were eventually completely defoliated by forest tent caterpillar. 
 
Hemlock Looper, Lambdina f. fiscellaria (Gn.) 
 
Hemlock looper caused 553 ha of defoliation of hemlock, white pine, balsam fir and 
eastern white cedar on Parry Island and some 8 or 9 small islands in Parry Sound on 
Georgian Bay, at Woods Bay and five small islands in Lake Joseph. 
 
Bruce Spanworm, Operophtera bruceata (Hulst) 
 
Bruce spanworm, feeding on sugar maple, was detected at Manitouwabing Lake, 99 ha, 
in McKellar Township, Parry Sound District and at Effingham Lake, 291 ha, in Effingham 
Township, Bancroft District. In 2000, Bruce spanworm caused 2 334 ha of moderate-to-
severe defoliation in Thunder Bay (2 136 ha) and Nipigon (198 ha) districts. 
 
Larch Casebearer, Coleophora laricella (Hbn.) 
 
In 2001, larch casebearer defoliated larch trees in the Minesing Swamp, Vespra 
Township, Midhurst District (389 ha) and north of the village of Uxbridge, Scott 
Township, Aurora District (76 ha). Damage was noted in several other locations in 
Midhurst and Aurora districts. Nearly two dozen pockets of defoliation occurred in the 
central part of the Peterborough district as well as a couple of pockets in Bancroft 
District and throughout Pembroke and Kemptville district. Defoliation was also noted 
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near the city of Sault Ste. Marie, Sault Ste. Marie District as well as scattered damage 
along the major highways in the district. 
 
Table 4: Gross area of moderate-to-severe defoliation caused by the large aspen tortrix in Ontario, 1998 - 
2001. 

Region Area (ha) 
District 1998 1999 2000 2001 

Northwest     
Nipigon 80 968 208618 623 0 
Sioux Lookout 0 72 0 0 
Thunder Bay 114 130 309 118 11 442 0 

 195 098 517 808 12 065 0 
Northeast     

Kirkland Lake 0 2 612    0 0 
North Bay 0 7 228 0 0 
Sault Ste. Marie 2 638 0 0 0 
Sudbury 0 3 162 543 1 053 
Timmins 0 951 0 0 

 2 638 13 953 543 1 053 
Southcentral     
 Bancroft 0 0 0 4 520 
 Midhurst 0 0 0 2 203 
 Pembroke 0 0 0 1 541 
 0 0 0 8 264 
TOTAL 197 736 531 761 12 608 9 317 
 
 
Pine Shoot Beetle, Tomicus piniperda (L.) 
 
The Forest Health Monitoring Unit provided support for the Canadian Food Inspection 
Agency in 2001 by conducting the northern portion of surveys for pine shoot beetle 
along the highway 17 corridor from Batchewana, north of Sault Ste. Marie to North Bay.  
Fifty of the highest risk sites identified in a 1999 survey along Highway 17 by 
CFS/OMNR/CFIA were selected for Lindgren trap placement starting 20 March, 2001 
with checks every two weeks (6 checks) until mid-June followed by visual checks in late 
August. The Lindgren traps were negative except for two pine shoot beetles caught in 
mid-May in a trap located just east of the town of Sturgeon Falls, about 40 km west of 
North Bay. Visual checks in late August of all 50 sites, plus a double check of the 
Sturgeon Falls site, did not find any beetles or evidence of beetles. 
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An additional 118 locations were visually checked in the following districts or counties in 
late August or early September: Parry Sound District - 24 locations - no beetles found 
(or evidence thereof), Muskoka District - 60 locations - beetles were at 10 locations 
including Foots Bay at Highways 69 and 169; near Bracebridge at Highway 11 and Kirk 
Line and west of Bracebridge; Prince Edward County - 4 locations - beetles found at 
one location in Sandbanks Provincial Park; Haliburton County - 5 locations - beetles 
found at one location at Carnavon; Victoria County - 4 locations - beetle found south of 
Moore Falls; Durham county - 1 location - no beetles; Northumberland County - 7 
locations - beetles found in one location; Peterborough County - 4 locations - beetles 
found in two locations; Leeds and Grenville County - 4 locations - no beetles; Frontenac 
County - 2 locations - no beetles; Stormont, Dundas and Glengarry County - 1 location - 
no beetles. 
 
Aerial surveys in early September, 2001 confirmed that damage was continuing in 
locations where damage was reported in 2000, such as in Mulmur Township, the 
Durham-Priceville area, Midhurst District and in the Uxbridge area of the Aurora District. 
Damage was also occurring from Gosfield South Township in Essex County, Aylmer 
District in the southwest to east of the city of Guelph in Guelph District. 

 
 

TREE DISEASES 
 
Oak Wilt, Ceratocystis fagacearum (Bretz) Hunt 
 
A special detection survey was conducted for oak wilt disease in late June and early 
July. 2001, in cooperation with the Canadian Food Inspection Agency in southwestern 
Ontario from Sarnia/Windsor to the Niagara Peninsula. Oak wilt is considered to be the 
most serious disease of oak in North America. A total of 60 locations (wood lots, natural 
stands) were checked for the presence of any signs or symptoms of the disease. A 
number of pest problems were noted including anthracnose, armillaria root rot, gypsy 
moth, twolined chestnut borer, ants, oak borer, oak leaf shredder and lightning damage 
but no signs of oak wilt disease. The CFIA has had a specific regulation (D-99-03) in 
place since 1999 entitled “Phytosanitary Measures to Prevent the Entry of Oak Wilt 
Disease from the Continental United States”. 
 
 

ABIOTIC 
 
Aspen Decline/Mortality 
 
In 2000, 174 898 ha of aspen decline/mortality was aerially mapped, primarily in the 
Northeast Region. In 2001, the area of decline/mortality increased to 319 462 ha (Table 
5, Fig.6). 
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Tree mortality estimates collected this summer indicate that about 60% of the aspen are 
dead. Forest tent caterpillar defoliation, drought, a thaw-freeze event in late February-
early March, 2000 and soil type are believed to be responsible. 
 
Table 5.  Gross area of aspen decline/mortality in 2000 - 2001. 
 

Region Area (ha) 
Distr 2000 2001 

Northwest   
Nipi 832 217 

 832 217 
Northeast   

Coch
rane 

87 619 128 572 
Hear
st 

83 612 177 234 
Kirkl
and 

0 2 692 
Tim
mins 

2 835 10 395 
Waw
a 

0 359 
 174 066 319 252 
TOTAL 174 898 319 462 

 
 
Blowdown 
 
Small, scattered pockets of blowdown damage, with an estimated area of 2 433 ha 
(mainly mature black spruce) were mapped near Valhalla and Baisley lakes, Red Lake 
District. Approximately 488 ha of blowdown was mapped in the Whiskey Jack Forest 
west of Ball Lake and near Berry Lake near Sioux Narrows, Kenora District. 
 
Drought Damage 
 
Less than normal amounts of precipitation accompanied by higher than normal 
temperatures in June, July and August, 2001 resulted in drought damage becoming 
evident by the end of July or early August. Aerial mapping was done in late August 
before deciduous trees would normally turn colour. In drought affected areas, virtually 
all tree species (deciduous and coniferous) and ground vegetation were affected. A total 
of 5 142 534 ha were aerially mapped (Table 6 and Fig. 7). Almost two thirds of the total 
area of damage was in southern Ontario, one third in northeastern Ontario. 
 
Hardwood Decline 
 
 A condition, called hardwood decline, that affected trembling aspen was mapped 
in the northeast part of Wawa District in 2001 (Fig. 8). The area of decline totalled 5 429 
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ha; 5 166 ha in Wawa District and 263 ha in Hearst District. This condition is not the 
same as the aspen decline/mortality in Hearst and Cochrane districts initially reported in 
2000. There has not been any recent (i.e. within the last five years) occurrences of 
insect defoliation or drought in this area. Symptoms observed include dwarf foliage, 
general reduction in tree vigour and crown dieback ranging from 30-50%. This situation 
in the Wawa District appears to be similar to what occurred in Thunder Bay and Nipigon 
districts in 1999 when 106 514 ha of aspen decline were mapped. Tree crowns 
appeared very thin in stands of all ages. Ground checks, including felling trees, found 
stunted foliage and up to 50% growth reduction for the past two years. Normal 
appearing foliage was produced in this decline area in 2000. 
 
Table 6.  Area within which drought damage occurred in Ontario in 2001. 

Region  
2000 Area (ha) 

Northwest  
16 894 

 16 894 
Northeast  

32 312 
45 825 
69 619 

182 884 
 Sault Ste. Marie 165 467 
 Sudbury 1 085 803 
 Timmins 110 306 
 Wawa 107 879 
  1 800 095 
Southcentral  
 Aylmer 378 456 
 Bancroft 641 943 
 Guelph 374 985 
 Kemptville 495 409 
 Midhurst 54 821 
 Parry Sound 668 293 
 Pembroke 210 910 

500 728 
 3 325 545 
TOTAL 5 142 534 
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Red Juniper Mortality 
 
A total of 2 239 ha of scattered pockets of top kill and whole tree mortality were mapped 
throughout Prince Edward County, south of Napanee in Fredericksburgh Township and 
on Amherst Island in the southeast part of Peterborough District. This damage is 
believed to be the result of many years of drought, leaf miners, needle blight and cedar-
apple rust. 
 
 

OTHER FOREST PESTS 
 
In 2001, no defoliation caused by oak leaf shredder, Acleris semipurpurana (Kft.) was 
mapped compared to 7 124 ha of defoliation mapped in Aylmer, Guelph and Midhurst 
districts in 2000. A small infestation was detected on White Lake, Olden Township, 
Peterborough District. Light defoliation was found in the Main Tract, Mulmur Township 
and Tosorontio Township, Simcoe County, Midhurst District. 
 
Similar to gypsy moth and oak leaf shredder, populations of fall cankerworm, Alsophila 
pometaria (Harr.) collapsed in 2001 in southwestern Ontario and no defoliation by this 
insect was mapped compared to 4 378 ha of defoliation in southwestern Ontario in 
2000. However, high populations appeared this year in some of the towns of the 
Northwest Region. Manitoba maple were defoliated in the towns of Sioux Lookout, 
Dryden and Kenora in the Sioux Lookout, Dryden and Kenora districts, respectively. 
 
Cedar leafminers, Argyresthia aureoargentella Brower; A. canadensis, Free.; 
Cleotechnites thujaella (Kft.). High populations of this complex of species resulted in the 
browning of eastern white -cedar throughout the districts of Aylmer, Guelph, Aurora, 
southern half of Midhurst, Peterborough Bancroft, Pembroke, Kemptville and St. Joseph 
Island, Sault Ste. Marie District. 
 
Dutch elm disease, Ophiostoma ulmi (Buisman) Nahnf. continues to cause widespread 
infection and mortality to remaining populations of elm trees in Kemptville, Pembroke, 
Peterborough, Bancroft, Aurora and Midhurst districts. It appears that trees, regardless 
of size, are dying within the year that the first signs of infection appear. 
 
High populations of the twolined chestnut borer, Agrilus bilineatus (Weber) contributed 
to whole tree oak mortality throughout the Aylmer and Guelph districts in 2001. Dead 
and dying trees were noted from Sarnia in the west to Cayuga in the east. Trees 
stressed by defoliation (gypsy moth, oak leaf shredder and fall cankerworm ) and 
drought are being infested by the borer. 
 
Dogwood anthracnose, Discula destructiva Redlin, infects and damages eastern 
flowering dogwood. Damage is occurring throughout the St. Williams Crown Forest, 
Bachus Woods and other forested areas of Norfolk County, Aylmer District.  
For further information contact: 
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Quebec Forest Pest Survey, 2001 
 

Clément Bordeleau  
Chief, Surveys and Diagnostics Division 

Forest Conservation Branch 
Quebec Department of Natural Resources, Ste-Foy, Quebec  

 
 
In 2001, the principal insects defoliating evergreen forests were the spruce budworm 
and the hemlock looper. In deciduous forests the main problem was the forest tent 
caterpillar, while at plantations the pine shoot beetle remained the major concern.  
 
Here are the year's highlights: 
• an increase in the area defoliated by spruce budworm as compared to last year;  
• significant regression of the hemlock looper epidemic on the Lower and Middle North 

Shore; 
• spectacular progression of the forest tent caterpillar infestation in western Quebec;  
• progression of the large aspen tortrix in the Laurentians; regression in the Outaouais 

region; 
• severe damage caused by de-icing salt, frost and drought in many regions of 

Quebec;  
• detection of pine shoot beetle at plantations in eight more regional county 

municipalities in southern and western Quebec; 
 
The geographical areas used for pinpointing phenomena in this survey are the Quebec 
Government’s administrative regions as well as the Department of natural resources’ 

management units. The borders of these areas are shown on Map 1. The place names 
mentioned in the report are taken from the Répertoire toponymique du Québec (1987). 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



 196

Sommaire du relevé des insectes et des maladies des arbres au 
Québec, en 2001 

 
Clément Bordeleau 

Chef de la division des relevés et des diagnostics,  
Direction de la conservation des forêts, 

  Ministère des Ressources naturelles, Sainte -Foy, QC 
 
 

Résumé 
 
La tordeuse des bourgeons de l’épinette et l’arpenteuse de la pruche ont été les 
principaux insectes défoliateurs des résineux en 2001.  Dans les forês feuillues, c’est la 
livrée des forês qui a posé le problème entomologique le plus important, tandis que dans 
les plantations, le grand hylésine des pins est demeuré une préoccupation majeure. 
 
Les principaux faits marquants de l’année ont été : 
 
• l’augmentation des superficies défoliées par la tordeuse des bourgeons de l’épinette 

comparativement à l’année dernière ; 
• la régression marquée de l’épidémie d’arpenteuses de la pruche sur la Basse et la 

Moyenne-Côte-Nord ; 
• la progression spectaculaire de l’infestation de livrées des forêts dans l’ouest de la 

province ; 
• la progression des populations de tordeuses du tremble dans les Laurentides et leur 

diminution dans l’Outaouais ;  
• les graves dégâts causés par le sel de déglaçage, le gel et la sécheresse dans 

plusieurs régions du Québec ; 
• la détection du grand hylésine des pins dans huit municipalités régionales de comté 

(MRC) additionnelles du sud et de l’ouest du Québec ; 
 
Les unités territoriales retenues pour situer les phénomènes sont les régions 
administratives du Québec ainsi que les unités de gestion du ministère des Ressources 
naturelles (MRN).  Les limites de ces entités administratives sont indiquées à la carte 1.  
Les noms des localités citées dans le rapport sont conformes au Répertoire 
toponymique du Québec (1987) 
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PROGRAMME DE SURVEILLANCE DES FORÊTS NATURELLES 
 
TORDEUSE DES BOURGEONS DE L'ÉPINETTE  
 
Choristoneura fumiferana (Clem.) 
Les superficies défoliées par la tordeuse des bourgeons de l’épinette ont augmenté en 
2001.  Elles totalisent quelque 18 900 ha, comparativement à 10 700 ha l’année dernière 
(Tableau 1, Carte 2).  Cette augmentation des aires affectées ne signifie toutefois pas 
que la progression de l’épidémie soit très marquée.  L’infestation demeure, en effet, 
largement confinée dans le sud de l’Outaouais, à l’intérieur du périmètre où des 
défoliations sont rapportées depuis quelques années.  Les dégâts avaient accusé un net 
recul dans cette région, l’année dernière, en raison de la baisse des populations dans 
certains secteurs et des conditions climatiques printanières, qui avaient été très 
favorables à la croissance des pousses des sapins.  En fait, les aires défoliées, qui  
 
Tableau 1 - Superficies (ha) affectées par la tordeuse des bourgeons de l'épinette au Québec, en l’an 
2001 

Niveaux de défoliation  Régions  
administratives 

Unités 
de 

gestion 
Léger  Modéré  Grave  

Total  

Saguenay–Lac-Saint-Jean 21 59 
(40)1 

 26 
 (67) 

 228 
 (136) 

 313 
 (243) 

Centre-du-Québec 41  32 
 (0) 

 67 
 (0) 

 7 
 (0) 

 106 
 (0) 

Mauricie 41  0 

 (0) 
 31 
 (0) 

 497 
 (263) 

 528 
 (263) 

Estrie 51  0 
 (0) 

 0 
 (27) 

 19 
 (0) 

 19 
 (27) 

Laurentides 64  0 
 (0) 

 8 
 (17) 

 45 
 (0) 

 53 
 (17) 

71  160 
 (530) 

 1 071 
 (206) 

 3 845 
 (1 324) 

 5 076 
 (2 060) 

72  295 
 (1 656) 

 1 073 
 (1 243) 

 8 694 
 (4 734) 

 10 062 
 (7 273) 

73  131 
 (455) 

 215 
 (268) 

 2 399 
 (114) 

 2 745 
 (837) 

Outaouais 

Total  586 
 (2 641) 

 2 359 
 (1 717) 

 14 938 
 (5 812) 

 17 883 
 (10 170) 

Total général    677 
 (2 681) 

 2 491 
 (1 828) 

 15 734 
 (6 211) 

 18 902 
 (10 720) 

( )1 = Superficies affectées en 2000 
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totalisaient quelque 22 200 ha en 1999, avaient diminué de plus de 50 % en 2000. 
 
Cette année encore, les défoliations sont particulièrement importantes le long de la 
rivière Gatineau (entre Burnet et Maniwaki), au nord-ouest du Parc de la Gatineau ainsi 
que dans le sud-est de l’Unité de gestion de la Coulonge.  Elles sont donc toujours 
concentrées dans la zone délimitée par Fort-Coulonge, Maniwaki et Buckingham.  
L’infestation a légèrement progressé au nord du territoire infesté en 2000.  Les dégâts se 
sont étendus entre les municipalités de Lac-Sainte-Marie, Gracefield et Bouchette, et 
quelques petits foyers ont été détectés pour la première fois entre Maniwaki et 
Bouchette.  Les superficies infestées se sont également accrues sur l’Île-du-Grand-
Calumet et aux environs de Bristol Ridge.  Les défoliations rapportées dans le reste du 
territoire affectaient sensiblement les m? mes secteurs que ceux touchés au cours des 
dernières années. 
 
Les infestations rapportées dans les autres régions du Québec sont demeurées locales, 
même si les superficies défoliées ont augmenté comparativement à 2000.  Dans les 
Laurentides, on a repéré un nouveau petit foyer au sud de Notre-Dame-du-Laus.  En 
Estrie et dans le Centre-du-Québec, l’infestation demeure circonscrite aux plantations 
d’épinettes blanches de Compton et du Sanctuaire de Drummondville.  En Mauricie, les 
dégâts sont confinés dans le  secteur du lac Bouchard (Parc national de la Mauricie) ainsi 
qu’en bordure de la route 155, au sud de Saint-Roch-de-Mékinac.  Ils  sont cependant 
plus étendus que l’an passé.  L’inventaire aérien a également permis d’observer des 
défoliations dans une plantation d’épinettes blanches de Saint-Georges-de-Champlain.  
Dans le Saguenay–Lac-Saint-Jean, on a à nouveau relevé des dégâts sur le territoire de 
la ville de Jonquière et on a détecté un nouveau petit foyer d’infestation à Chicoutimi. 
 
 
PRÉVISIONS POUR 2002  
 
L’inventaire des larves en hibernation (L2) a été réalisé dans quelque 500 sites répartis 
dans toute la province.  Plusieurs données ne sont pas encore disponibles.  Les 
résultats partiels indiquent que l’épidémie demeurera majoritairement confinée à 
l’intérieur de la zone infestée en 2001 dans la région de l’Outaouais, soit à l’intérieur du 
périmètre délimité par les municipalités de Fort-Coulonge, Maniwaki et Buckingham 
(Cartes 3 et 4).  Une baisse du niveau des populations a même été observée dans 
plusieurs secteurs, particulièrement dans le bassin de la rivière Gatineau.  Les foyers 
localisés dans le Saguenay–Lac-Saint-Jean, dans le Centre-du-Québec, en Mauricie, 
en Estrie et dans les Laurentides seront encore infestés gravement l’an prochain.  
Aucune expansion majeure de ces infestations locales n’est cependant prévue pour 
2002.  Dans toutes les autres régions du Québec, les populations de tordeuses 
demeurent à l’état endémique. 
 
 
 
 



 200

ARPENTEUSE DE LA PRUCHE 
Lambdina fiscellaria fiscellaria (Guen) 
 
L’infestation d’arpenteuses de la pruche qui sévissait depuis 1998, dans la Moyenne et 
la Basse-Côte-Nord, a connu une régression importante en 2001.  Les superficies 
affectées par l’insecte sont en effet passées de quelque 925 000 ha en 2000 à 
63 529 ha cette année (Tableau 2, Carte  5).  La chute des populations d’arpenteuses a 
amené la Société de protection contre les insectes et les maladies à annuler le 
programme de pulvérisations qu’elle devait appliquer sur quelque 50 000 ha.  Elle 
résulte de l’action combinée de divers facteurs naturels de contrôle qui ont empêché 
l’éclosion d’un fort pourcentage des oeufs pondus à l’automne 2000.  Telenomus sp., 
un parasite des oeufs, a joué un rôle important à ce chapitre.  Aucune défoliation n’a été 
détectée à l’ouest de Sept-Îles, sur l’Île d’Anticosti, dans la péninsule gaspésienne et 
dans le Bas-Saint-Laurent, où les captures de papillons avaient pourtant connu une 
hausse marquée l’an dernier. 
 
Tableau 2 - Superficies (ha) affectées par l'arpenteuse de la pruche au Québec, en l’an 2001 

Niveaux de défoliation Région 
administrative 

Unités de  
gestion Léger Modéré  Grave 

Total 

94  0 
 (7)1 

0 
(94) 

 0 
 (4 828) 

0 
(4 929) 

Côte-Nord 

95  0 
 (45 441) 

866 
(103 659) 

 62 663 
 (770 942) 

63 529 
(920 042) 

Total    0 
 (45 448) 

866 
(103 753) 

 62 663 
 (775 770) 

63 529 
(924 971) 

( )1 = Superficies affectées en 2000 
 
Sur la Côte-Nord, l’épidémie s’est surtout poursuivie dans la partie nord et l’extrémité 
est de la zone infestée en 2000.  Elle s’est presque complètement résorbée dans les 
aires où l’on alloue du bois aux entreprises forestières ainsi que dans les réserves 
forestières.  À l’ouest de la rivière Natashquan, on a encore relevé quelques îlots de 
défoliation près de Rivière-Saint-Jean et de Baie-Johan-Beetz.  Des foyers plus 
importants ont persisté au nord-est de Havre-Saint-Pierre, entre les réserves forestières 
095-93 et 095-94 (à proximité des lacs Pérugia et Métivier, à la hauteur du 50o45’ de 
latitude).  On a aussi relevé des dégâts dans quelques secteurs localisés au nord du lac 
de la Robe Noire, à la limite ouest de la réserve 095-94.  À l’est de la rivière 
Natashquan, certains territoires situés au nord de La Romaine (nord du lac Goyelle, à la 
hauteur du 51o de latitude) et dans le bassin de la rivière Saint-Augustin (jusqu’au 
51o45’) sont toujours infestés.  On a repéré d’autres foyers au nord de Natashquan (lac 
Le Doré) et de Chevery (lac Verton), à la hauteur du 51o25’ de latitude. 
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PRÉVISIONS POUR 2002  
 
Le relevé des oeufs n’a été effectué que dans une cinquantaine de sites de l’est de la 
province, en raison de la baisse marquée des captures de papillons dans le réseau 
permanent d’échantillonnage.  Les résultats de cet inventaire ne sont pas encore 
disponibles. 
 
TORDEUSE DU PIN GRIS 
Choristoneura pinus pinus Free. 
 
Les populations de tordeuses du pin gris sont demeurées à l’état endémique en 2001.  
Aucun foyer d’infestation n’a été signalé. 
 
PORTE-CASE DU MÉLÈZE  
Coleophora laricella (Hbn.) 
 
Les défoliations causées par le porte-case du mélèze ont généralement été peu 
importantes en 2001.  Dans les régions de la Capitale-Nationale et de Chaudière-
Appalaches, on a observé une régression des populations comparativement aux 
dernières années.  Ce sont des mélèzes qui croissent isolément ou en bordure des 
routes qui ont été affectés.  Quelques foyers de dégâts dont la gravité va de modérés à 
graves ont par contre été relevés dans les régions de l’Outaouais, du Bas-Saint-
Laurent, de la Gaspésie–Îles-de-la-Madeleine ainsi qu’en Montérégie. 
 

LIVRÉE DES FORÊTS 
Malacosoma disstria Hbn 
 
L’épidémie de livrées des forêts a connu, cette année encore, une progression 
spectaculaire dans l’ouest de la province.  Les superficies défoliées en 2001 totalisent 
un peu plus de 1 250 000 ha, soit plus du double de l’année dernière (Tableau 3, Carte 
6).  Les défoliations ont été de modérées à graves sur près de 80 % de l’aire touchée.  
Bien que l’infestation soit surtout circonscrite à l’Abitibi-Témiscamingue, on a noté une 
augmentation marquée des aires infestées dans l’Outaouais.  Les populations n’ont 
cependant pas augmenté de façon significative dans le Saguenay–Lac-Saint-Jean.  En 
2001, c’est le peuplier faux-tremble qui a été le plus touché, mais d’autres feuillus, dont 
le bouleau à papier et le peuplier baumier, ont également été atteints. 
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Tableau 3 – Superficies (ha) affectées par la livrée des forêts au Québec, en l’an 2001 
Niveaux de défoliation Régions 

administratives 
Unités de 
gestion 

Léger Modéré Grave  
Total 

73  408 
 (0)1 

29 
(0) 

 0 
 (0) 

437 
(0) 

74  12 014 
 (1 305) 

11 538 
(1 040) 

 475 
 (219) 

24 027 
(2 564) 

Outaouais 

Total  12 422 
 (1 305) 

11 567 
(1 040) 

 475 
 (219) 

24 464 
(2 564) 

Abitibi-Témiscamingue 81  44 303 
 (2 717) 

53 200 
(2 669) 

 1 636 
 (1 280) 

99 139 
(6 666) 

 82  89 862 
 (6 963) 

183 394 
(10 736) 

 12 648 
 (110 753) 

285 904 
(128 452) 

 83  27 972 
 (5 652) 

96 482 
(5 778) 

 17 227 
 (33 644) 

141 681 
(45 074) 

 84  5 447 
 (1 792) 

57 027 
(6 590) 

 12 803 
 (12 826) 

75 277 
(21 208) 

 85  42 677 
 (2 532) 

144 634 
(5 795) 

 18 283 
 (124 871) 

205 594 
(133 198) 

 86  16 651 
 (3 571) 

153 003 
(11 303) 

 148 251 
 (114 330) 

317 905 
(129 204) 

 87  16 470 
 (2 262) 

65 796 
(5 550) 

 17 968 
 (24 711) 

100 234 
(32 523) 

 Total  243 382 
 (25 489) 

753 536 
(48 421) 

 228 816 
 (422 415) 

1 225 734 
(496 325) 

Total général    255 804 
 (26 794) 

765 103 
(49 461) 

 229 291 
 (422 634) 

1 250 198 
(498 889) 

( )1 = Superficies affectées en 2000 
 
Les observations faites sur le terrain indiquent qu’on a sous-estimé l’intensité de la 
défoliation annuelle dans certains secteurs lors des relevés aériens, particulièrement 
dans le sud de l’aire infestée.  Cette sous-évaluation est attribuable au fait que de 
graves défoliations sont survenues très tôt au printemps dans certains territoires, ce qui 
a provoqué la formation de nouvelles feuilles dès la mi-juin.  Lors des relevés aériens 
effectués en juillet, le couvert végétal était redevenu dense et il en est résulté une sous-
estimation des dégâts.  Ce biais a été particulièrement marqué dans les unités de 
gestion de Rouyn et du Témiscamingue ainsi que dans la Réserve faunique de La 
Vérendrye. 
 
De vastes superficies sont affectées dans toutes les unités de gestion de l’Abitibi-
Témiscamingue.  En fait, l’épidémie a progressé sur tous les fronts : elle s’est propagée 
vers Matagami, au nord, vers le lac Waswanipi (Desmaraisville), au nord-est, vers le 
Grand Lac Victoria, au sud-est, et vers le lac Kipawa, au sud.  La livrée des forêts a 
envahi presque toutes les municipalités de la région.   
 
Toutefois, dans certains secteurs où l’épidémie sévit depuis quelques années, les 
défoliations ont été moins graves que l’an dernier, particulièrement dans l’Unité de 
gestion du Lac-Abitibi. 
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L’infestation a également pris de l’expansion dans la réserve faunique de la Vérendrye 
(Outaouais), surtout entre les réservoirs Dozois et Cabonga.  Dans les autres régions, 
les relevés sur le terrain n’ont permis de détecter des dégâts que dans deux secteurs, 
au nord du réservoir Berkatong (U.G. La Lièvre, région des Laurentides) et près de la 
municipalité de Saint-Stanislas (U.G. Mistassini, région du Saguenay–Lac-Saint-Jean), 
où les défoliations ont été respectivement modérées et légères. 
 
TORDEUSE DU TREMBLE 
Choristoneura conflictana (Wlk.) 
 
Les aires affectées par la tordeuse du tremble ont augmenté en 2001.  Cet insecte a 
surtout pris de l’expansion dans la région des Laurentides où les superficies défoliées 
sont passées de 559 ha à 3 179 ha.  Des dégâts ont également été relevés sur 
quelques centaines d’hectares dans la région de l’Outaouais ainsi que sur une vingtaine 
d’hectares en Estrie. 
 
SPONGIEUSE 
Lymantria dispar (L.) 
 
Cette année encore, les populations de spongieuses sont généralement demeurées à 
un niveau endémique dans l’ensemble de l’aire de distribution de cet insecte au 
Québec.  Quelques foyers de défoliation ont été relevés dans la région de la Montérégie 
alors que dans l’Outaouais, on a constaté une baisse généralisée des populations. 
 
MALADIES DES FEUILLES 
 
Au cours de l’été 2001, on a détecté Cronartium quercuum  (Berk) Miyabe ex Shirai pour 
la première fois au Québec.  Des chênes rouges qui poussaient naturellement dans une 
plantation de pins gris de Kazabazua (U.G. de la Basse-Lièvre) ont été affectés par une 
rouille des feuilles.  Soulignons que le pin gris est l’hôte alternant de cette maladie 
fongique qui provoque l’apparition de renflements globuleux sur les branches et la tige 
des sujets infectés.  Les feuilles des chênes contaminés ont montré les premiers 
symptômes de la maladie au début du mois de juillet.  Le mois suivant, l’infection avait 
beaucoup progressé et, sur certains chênes, les fructifications du champignon 
recouvraient presque tout le limbe des feuilles. 
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DÉGÂTS CLIMATIQUES ET ANTHROPIQUES 
 
Brulùre causée par le sel de déglaçage des routes 
 
Cette année, de nombreux arbres qui croissent le long des autoroutes québécoises ont 
été endommagés par le sel utilisé pour déglacer les routes.  Les poussières de sel qui 
se déposent sur les végétaux provoquent le « désendurcissement » des bourgeons et 
des petites ramilles, qui sont ensuite tuées par le gel. 
 
Dessiccation hivernale et gel 
 
On a également noté de nombreux cas de dessiccation hivernale des résineux et de gel 
des feuillus un peu partout dans la province.  Le gel a affecté des arbres affaiblis par la 
sécheresse qui a sévi à l’automne 2000. 
 
Sécheresse 
 
Le mois d’août a été très chaud et sec partout au Québec.  Les feuillus affichent donc 
de nombreux symptômes liés à la sécheresse : roussissement des feuilles, 
flétrissement des pousses et chute prématurée des feuilles. 

 
 
 
 

PROGRAMME DE SURVEILLANCE DES PLANTATIONS 
 
 
Ce bilan fait état des principaux organismes et phénomènes observés dans les différents 
réseaux d’échantillonnage au 17 septembre 2001.  Environ 80 % des plantations incluses 
dans les réseaux d’échantillonnage avaient alors été visitées. 
 
GRAND HYLÉSINE DES PINS  
Tomicus piniperda (L.) 
 
En 2001, la Direction de la conservation des forêts (DCF) du MRN et l’Agence 
canadienne d’inspection des aliments (ACIA) ont poursuivi les travaux amorcés en 
2000, afin de délimiter l’aire de distribution du grand hylésine des pins plus 
précisément.  Les deux organismes ont organisé une « opération piégeage » dans 
plusieurs régions du sud du Québec.  On a alors installé plus de 200 pièges de type 
Lindgren dans des sites jugés stratégiques.  Le territoire ainsi inventorié couvrait, du 
moins partiellement, les régions de l’Outaouais, des Laurentides, de la Montérégie, de 
l’Estrie, du Centre-du-Québec, de la Capitale-Nationale, de Chaudière-Appalaches et 
de Lanaudière.  Les résultats préliminaires de l’opération indiquent que l’aire de 
distribution de l’insecte s’est encore accrue cette année (Carte 7).  On l’a en effet 
détecté dans 18 municipalités réparties dans 10 MRC, dont huit où on ne l’avait jamais 
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repéré antérieurement.  Depuis 1998, 21 MRC ont été touchées et l’insecte est 
désormais répandu dans les Laurentides, la Montérégie, l’Estrie, le Centre-du-Québec 
et Chaudière-Appalaches. 
 
 
CHARANÇON DU PIN BLANC  
Pissodes strobi (Peck) 
 
Le pourcentage de plantations de pins et d’épinettes affectées par le charançon du pin 
blanc ne dépassera guère 25 % dans l’ensemble du réseau.  Il faut toutefois s’attendre  
à une augmentation du nombre de plantations d’épinettes infestées.  À l’échelle 
régionale, on observe une aggravation des dommages dans les plantations d’épinettes 
de Chaudière-Appalaches, de l’Estrie, des Laurentides, de Lanaudière et de la 
Montérégie. 
 
DIPRION DE LECONTE  
Neodiprion lecontei (Fitch) 
 
Cette année, on a signalé la présence du diprion de LeConte plus fréquemment dans 
les régions des Laurentides, de l’Outaouais et du Centre-du-Québec.  On a repéré 
quelques secteurs où les défoliations étaient graves, près de Kiamika, dans les 
Laurentides, et à proximité de Sainte -Eulalie, dans le Centre-du-Québec.  Dans ce 
dernier endroit, on a traité, pour la deuxi?me année consécutive, deux plantations de 
pins rouges à l’aide du virus de la polyédrose nucléaire (Lecontvirus MD). 
 
TENTHRÈDE À TKTE JAUNE DE L’ÉPINETTE 
Pikonema alaskensis (Roch.) 
 
La tenthrède à tête jaune de l’épinette aura, cette année encore, un impact négligeable 
dans presque toutes les régions visitées.  Il faut cependant noter que le nombre de 
plantations touchées par l’insecte est en nette progression en Abitibi-Témiscamingue et 
sur la Côte-Nord, quoique les dommages demeurent légers. 
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ROUILLE VÉSICULEUSE DU PIN BLANC  
Cronartium ribicola J.C. Fisch. 
 
Le pourcentage de plantations de pins blancs atteintes par la rouille vésiculeuse du pin 
blanc se chiffre désormais de 85 %, ce qui représente une progression de 3 % par 
rapport à l’année dernière.  La propagation de la maladie s’accompagne d’une 
aggravation des dommages qui sont modérés ou graves dans plus de 45 % des 
plantations visitées.  Les régions de l’Estrie, de l’Outaouais, du Bas-Saint-Laurent et de 
la Gaspésie–Îles-de-la-Madeleine sont les plus touchées.  Il sera intéressant de suivre 
l’évolution du taux de mortalité au cours des prochaines années. 
 
 
GELURE PRINTANIÈRE 
 
Près de 25 % des plantations d’épinettes ont été affectées par la gelure printanière, 
dans l’ensemble du Québec.  Les régions les plus affectées ont été l’Outaouais et 
l’Abitibi-Témiscamingue, où le taux de plantations touchées oscille entre 55 % et 70 %.  
En Abitibi-Témiscamingue et sur la Côte-Nord, on a observé des dommages modérés 
dans quelques plantations d’épinettes noires et d’épinettes blanches 
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Carte 1.   Limities des régions administratives du Québec et des unités de gestion du ministère des 
Ressources naturelles. 
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UNITED STATES REPORT  
 

Tom Hofacker,  
USDA Forest Service, Forest Health Protection 

Washington, DC 
 
 

Abstract 
 
This presentation will cover the main insects and diseases that have affected the United 
States in 2001, as well as the forecasts for insect behaviour in 2002. Treatments for 
controlling the spread of these insects and diseases, and the specific areas that are 
under attack are constantly under review. Control methods being used include public 
education, increased treatments, removing infested trees removal and replacement, a 
resistance breeding program and more. 
 
 
 
 

Rapport des États-Unis 
 

Tom Hofacker  
USDA Forest Service, Forest Health Protection 

Washington, DC 
 
 

Résumé 
 
Exposé portant sur les insectes et pathogènes ayant causé le plus de dommages aux 
États-Unis en 2001 et sur le comportement prévu des insectes en 2002. Les traitements 
pour empêcher la propagation des insectes nuisibles et des pathogènes sont 
constamment examinés, et les zones affectées sont surveillées. Les méthodes 
employées comprennent la sensibilisation du public, les traitements intensifs, la 
destruction et le remplacement d'arbres infestés et l'amélioration génétique pour 
accroître la résistance. 
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Forest Insect and Disease Outbreaks in the U.S. 
Update 2001 
Tom Hofacker 

USDA Forest Service 
Forest Health Protection 

Washington, DC 
 
 
 
Gypsy Moth 
(Lymantria dispar) 
 
• Since introduction in 1869 has spread to 17 States and 

DC. 
• Area infested is 25% of total susceptible area.  
• Effect of biocontrol fungus  Entomophaga maimaiga is 

variable . 
• Defoliation increasing annually for last 5 years 
• Defoliated area increased from 1.4 million acres in 2000 

to 1.6 million acres in 2001. 
• Population collapses spotty.  No area-wide collapse as usually occurs. 
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Gypsy Moth Treatments 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Slow The Spread of Gypsy Moth Highlights – 2001 
 
• STS working despite increasing gypsy moth populations. 
• Fully funded at $8 million. 
• Increased treatments, mostly with pheromone flakes, will be needed in 2002. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0
100,000
200,000
300,000
400,000
500,000
600,000
700,000

A
cr

es

1997 1998 1999 2000 2001

Other
Gypcheck
Dimilin
BT

Southern STS
Change over Time

1999

2000

2001



 218

Gypsy Moth – Prognosis for 2002 
• Large increases in visible defoliation indicate that gypsy moth suppression needs will 

be higher in FY2002. 
• Increased security for spray aircraft and insecticides will be needed because of 

terrorism concerns. 
 
Asian Longhorned Beetle 
(Anoplophora glabripennis) 
• Broad host range.  More than 100 species of hardwoods. 
• Infestations in Chicago, Long Island, and New York City. 
• About 7,900 infested trees removed since 1996 as part of 

eradication program. 
• About 59,230 trees have been treated with imidicloprid. 
• About 6,720 replacement trees have been planted. 
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Asian Longhorned Beetle 
Number of Infested Trees 

(found and removed) 

 
 
 
 
 
 
 
 
 
 
 
 
 
Hemlock Woolly Adelgid 
(Adelges tsugae) 
• HWA management initiative under consideration. 
• Continues to expand its range north and south by about 

20 miles per year.  Infested ornamental out plantings 
found in Maine.  Six northern counties in North Carolina 
are infested. 

• Continued releases of predatory Japanese concisely 
Pseudoscymnus tsugae. 

• Beetle has become established in many areas, but 
effectiveness in preventing damage still uncertain 
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Hemlock Woolly Adelgid 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hemlock Woolly Adelgid 
(Adelges tsugae) 
• Innoculative releases of    Japanese coccinellid 

predator(Pseudoscymnus tsugae) continue. 
• Effort to commercialize rearing of P. tsugae. 
• Virginia Tech to start mass rearing Laricobius 

nigrans. 
• Small scale rearing of Scymnus sp. 
 
 
 
Douglas-fir Beetle 
(Dendroctonus pseudotsugae) 
• DFB populations on the increase in localized areas within 

the Intermountain West. 
• State of Washington also affected with about 131,000 acres 

of activity mapped in 2001.  
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Douglas-fir Tussock Moth 
(Orgyia pseudotsugata) 
• About 57,000 acres in Washington treated with 

DFTM nucleopolyhedrosis virus in 2001. 
• Populations collapsed in Washington.  
• Infestations in Colorado, Nevada, Oregon and 

Washington appear to be collapsing.lIn Idaho, DFTM 
populations are static or collapsing, but a small 
suppression program may be carried out on private 
lands in 2002.  

 
Mountain Pine Beetle 
(Dendroctonus ponderosae) 
• MPB populations have been increasing in many areas of the 

intermountain west for about the last 4 years. 
• Many areas reached epidemic proportions in 1999, and beetle 

populations have continued to increase. 
• Greatest MPB activity was in the states of Colorado, Idaho, 

Montana, Oregon, and Washington.  
 
 
 
 
Spruce Beetle 
(Dendroctonus rufipennis) 
• Spruce beetle populations on increase in several areas of the 

intermountain west, especially in Colorado.  Populations remain 
high in Wyoming. 

• Hazard and risk assessments for spruce beetle indicate that 
large acreages of mature spruce are at risk to mortality.   

 
 
 
 
Southern Pine Beetle 
(Dendroctonus frontalis) 
• SPB populations continued at high levels in 2002.  
• The most heavily impacted area is in the southern 

Appalachian Mountains of east Tennessee, 
western North Carolina, southern Kentucky, and 
north Georgia.  SPB commonly killed even white 
pine and red spruce in these areas.   

• The outbreak now covers parts of AL, FL, GA, KY, 
MS, NC, SC, TN, and VA.   

• The outbreak has killed more than 500,000 acres 
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of trees in the South.   
• 2001 Forest Service expenditures were $4 million for federal lands and $9 million for 

state & private lands. 
• The 2000-2001 SPB outbreak will go down as one of the worst  in history.  
 
 
Port-Orford-Cedar Root Disease 
 (Phytophthora lateralis) 
• Disease is caused by fungus that is spread in moving 

water. 
• Spores can be carried in soil to new locations. 
• Development of resistant stock proceeding more rapidly 

than anticipated. 
 
 
 
 
Butternut Canker 
(Sirococcus clavigignenti-juglandacearum) 
• Disease is now found throughout most of the range of 

butternut in the U.S. 
• Dramatic decrease in number of butternut in last 15 years 

(e.g. 58% decrease in WI and 84% in MI). 
• Disease is a serious threat to survival of species (currently 

listed as vulnerable). 
• Butternut is an important source of wildlife mast. 
 
 
 

Eastern Counties Where Butternut Canker was Reported in 1998. 
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Butternut Canker Responses 
• Management guidelines have been developed to create stand conditions that will 

result in the regeneration of this species.  
• Resistance breeding program is attempting to identify resistant seed sources for 

restoration and conservation of the species. 
 
Red Oak Borer 
• ROB populations at unprecedented levels in Arkansas and 

Missouri. 
• An estimated 500,000 acres of mortality, mostly in Arkansas. 
• ROB active in areas affected with oak decline.  
 
 
 
 
 
 
Oak Wilt - Texas 
• Live oaks continue to sustain serious losses due to oak 

wilt disease in central Texas. 
• Oak wilt has been identified in 55 counties in central 

Texas and 6 counties in west Texas.  
• State of Texas in cooperation with USDA FS has 

implemented the Cooperative Oak Wilt Project. 
• To stop the spread of individual infection centers, the 

cooperators have installed more than 400 miles of 
barrier trenches. On average, 70 percent of the trenches 
have successfully halted expansion of the oak wilt centers.  

• Project also involves public awareness and education on how to manage and control 
the disease on privately owned lands. 

 
 
Sudden Oak Death  
(Phytophthora ramorum) 
• Causal agent of SOD described as new species: 

Phytophthora ramorum. 
• P. ramorum isolated from black oak, Shreve’s oak, 

Rhododendron spp., bay laurel, California buckeye, 
California huckleberry, Virburnum bodnatense, & 
madrone.  

• Laboratory tests indicate northern red oak and pin oak 
are as susceptible as tanoak and coast live oak. 

• Ten counties in California currently infected. 
• New infection centers found in southwestern Oregon.  Eradication is being 

attempted. 
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• Mortality of tanoaks and coast live oaks in California lessened in 2001. 
• lOnly trees in forested situations appear to be affected. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Citrus Longhorned Beetle 
(Anaplophora chinensis) 
• Similar to Asian longhorned beetle, but with 

broader host range and larger size. 
• Five adult beetles escaped into green belt next 

to Interstate 5 in Tukwilla, Washington. 
• Emerged from bonsai maple trees imported from 

Korea. 
• One mated female captured at introduction site.  
• Eradication program being planned. 
 
 
Hylurgus ligniperda 
• Infestation found in Christmas tree plantation near Erie, Pennsylvania. 
• Austrian, Scotch, and white pines were being attacked. 
• Considered to be secondary bark beetle. 
 
 
Hylurgops palliates 
• Infestation found near Erie, Pennsylvania. 
• Considered to be a secondary bark beetle of spruce, fir, and pines. 
• Concern that this may be a more efficient vector of black stain root disease than 

native beetles. 
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• Leptographium guttulatum, L. lundbergi, L. procerum, L. wingfieldii, Ophiostoma 
penicillatum, and O. piceaperdum found to be associated with these beetles. 

 
 
Indian Stick Insect 
(Carausius morsus) 
• Exotic tropical walkingstick. 
• lOften seen in insect zoos. 
• lInfestation found in San Diego County, California. 
• lDefoliating a wide variety of ornamental trees and shrubs. 
 
 
Above Ground Termite 
(Nasutitermes costalis) 
• Exotic tropical termite. 
• Infested area found in Dania Beach, near Miami, Florida. 
• First discovery of established Nasutitermes population in continental United States. 
• Makes above ground “carton” nests. 
 
 
Exotic Pest Detection Pilot 
• Rapid detection of Scolytids and Lymantriids. 
• Pheromone trapping around ports, wood handling facilities and urban forests. 
• Cooperative program with APHIS, FS, and states. 
• First year of pilot. 
• Scolytid trapping sites in California, Oregon, and Washington. 
• California – exotics made up 60% of the species and 97% of the individuals. 
• Oregon – exotics made up 13% of the species and 68% of the individuals. 
• Washington – exotics made up 20% of the species and 96% of the individuals. 
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Session lV - Cross-Country Checkup - Atlantic Canada 
 

Chair : Geoff Munro 
Director General, Great Lakes Forestry Centre, Canadian Forest Service 

 
 
 

Séance lV - Bilan national - Canada Atlantique 
 

Président - Geoff Munro 
directeur général, Centre de foresterie des Grands Lacs, service canadien des 

forêts 
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New Brunswick Report 
 

Nelson Carter 
New Brunswick Department of Natural Resources and Energy, Fredericton, New 

Brunswick 
 
 

Abstract 
 
The majority of New Brunswick’s forests continue to experience a period of relative 
freedom from major insect or disease attack. Operational protection programs have not 
been required since 1995 - the end of the spruce budworm outbreak that caused great 
concern and aerial control programs for four decades.   In 2001, an aerial survey 
detected defoliation caused by hemlock looper over a gross area of about 760 ha in a 
few small areas close to the Maine border in the southwest part of the Province.  The 
possibility of detectable defoliation had been forecast.   Nevertheless, overall 
populations declined in 2001 as evidenced by reduced male moth catches in the 
pheromone survey, supported by follow-up egg survey. 
 
Likewise, an aerial survey detected defoliation caused by gypsy moth to a gross area of 
about 1164 ha (containing about 374 ha of hardwood) near the shorelines of several 
large lakes in the south-central part of the Province.   Populations had increased for the 
past few years and local defoliation was anticipated in 2001.  Based on fall egg mass 
counts in these areas, damage could increase again in 2002, depending on overwinter 
survival and natural bio-controls next summer.   During the fall egg mass/life-stage 
survey, five positive sites were located in three Parishes not currently regulated by CFIA 
within the Province (though these Parishes have been reported before). 
 
By comparison, other pests were virtually insignificant.  During aerial surveys, no other 
significant areas of softwood or hardwood defoliation were detected.  
 
Limited surveys of plantations did not detect any major problems though there were 
reports of damage by white pine weevil; and balsam woolly adelgid occurred in some 
thinnings.  Some ground spray was needed to protect second-generation black spruce 
trees from yellowheaded spruce sawfly at two of DNRE’s Forest Tree Seed Orchards.  
 
No changes were reported for European Larch Canker, European Scleroderris Canker 
of Pines, and Butternut Canker.  Also, Brown Spruce Longhorn Beetle and Pine Shoot 
Beetle were not detected. 
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Rapport du Nouveau-Brunswick 
 

Nelson Carter 
Ministère des Ressources naturelles et de l'Énergie du Nouveau-Brunswick, 

Fredericton, Nouveau-Brunswick 
 

Résumé 
 
La majeure partie des forêts du Nouveau-Brunswick continuent d'être relativement peu 
touchées par les insectes et les maladies. Aucun programme de protection opérationnel 
n'a été nécessaire depuis 1995, soit depuis la fin de la pullulation de la tordeuse des 
bourgeons de l'épinette qui avait causé de fortes préoccupations et avait nécessité des 
programmes d'arrosages aériens de grande ampleur pendant quatre décennies. En 
2001, un relevé aérien a mis en évidence quelques petits foyers dispersés de 
défoliation par l'arpenteuse de la pruche sur environ 760 ha dans le Sud-Ouest de la 
province, près de la frontière avec le Maine. La possibilité qu'il y ait une défoliation 
décelable avait été prévue. Néanmoins, les populations ont globalement diminué en 
2001, comme en témoignent les captures moins nombreuses de papillons mâles dans 
les pièges à phéromone, de même que le relevé des œufs effectué ensuite. 

 
Un relevé aérien a mis en évidence une zone de défoliation par la spongieuse d'environ 
1 164 ha (comprenant environ 374 ha de feuillus) près du rivage de plusieurs grands 
lacs dans le Centre-Sud. Les populations étant en hausse ces dernières années, des 
foyers de défoliation avaient été prévus. D'après les dénombrements des masses 
d'œufs effectués à ces endroits à l'auto mne, les dommages pourraient de nouveau 
augmenter en 2002, tout dépendant de la survie hivernale et des processus naturels de 
biorégulation l'été prochain. Le relevé automnal des masses d'œufs a trouvé cinq sites 
« positifs » dans trois paroisses non actuellement réglementées par l'ACIA (quoique la 
présence de la spongieuse dans ces paroisses ait déjà été signalée). 
 
Comparativement, les dégâts causés par d'autres organismes nuisibles étaient pour 
ainsi dire négligeables. Lors des relevés aériens, aucune autre étendue importante de 
forêt de résineux ou de feuillus défoliée n'a été décelée.  
 
Les inspections limitées de plantations n'ont fait ressortir aucun problème majeur, 
quoique des dommages causés par le charançon du pin blanc aient été signalés et que 
le puceron lanigère du sapin ait été observé dans certains peuplements éclaircis. Des 
arrosages au sol ont été nécessaires pour protéger des épinettes noires de deuxième 
génération contre la tenthrède à tête jaune de l'épinette dans deux vergers à graines 
d'arbres forestiers du MRNE. 
 
Aucun changement n'a été signalé pour ce qui a trait au chancre européen du mélèze, 
au chancre scléroderrien des pins (race européenne) et au chancre du noyer cendré. 
Enfin, le longicorne brun de l'épinette et le grand hylésine des pins n'ont pas été 
décelés. 



 231

Forest Pest Conditions in New Brunswick in 2001 
(Prepared for the Annual Forest Pest Management Forum held in Ottawa, Nov.27 - 29, 2001) 

 
N. Carter, L. Hartling and D. Lavigne  

Department of Natural Resources and Energy 
Forest Pest Management Section 

P.O. Box 6000 
Fredericton, N.B.  E3B 5H1 

 
 

PESTS OF SOFTWOODS 
 

Spruce Budworm: The last area of defoliation (4000 ha) by spruce budworm in New 
Brunswick was detected in 1995. The last operational control programs were conducted in 
1993 on Crown land, and in 1995 by J.D. Irving, Limited on their freehold lands.  No 
defoliation was forecast for 2001 and none was detected.  
 
Populations of spruce budworm remain at endemic levels around the Province.  No 
defoliation is forecast for 2002 and no control is needed. 
 
Pheromone Survey: In 2001, an operational pheromone monitoring survey was 
conducted (by DNRE) consisting of the uniform distribution of 201 Multipher pheromone 
traps around the Province. Trapping intensity was increased because of the increases in 
proportion of traps that were positive in the past three years.  This year, 58% of the 
retrieved traps were positive.  This represents the fourth consecutive year of such increase 
(Table 1).  Nevertheless, the maximum trap catch was still only 32 moths, well below 
numbers expected to cause defoliation.  Relative to the values obtained, the ‘largest’ 
increases were in the northwestern part of the Province.  The largest trap catch increase 
was only by 17 moths.  Once again, the magnitudes of the differences are much too 
minor to be interpreted as a meaningful biological increase in populations at this 
time.  
 
Table 1.  Number of spruce budworm male moths caught in DNRE’s operational pheromone trap survey in 
New Brunswick from 1996 to 2001. 

Number of moths/trap  
Year 

Number of 
traps  Nil 1-10 >10 

Maximum 
trap catch 

1996 99 53% 41% 6% 54 
1997 148 73% 27% 0% 6 
1998 148 67% 33% 0% 10 
1999 155 59% 41% <1% 12 
2000 154 55% 42% 3% 25 
 2001 197 42% 50% 8% 32 

 
J.D. Irving, Limited placed out a total of 84 traps on their Black Brook, Deersdale and 
Sussex freehold limits, as well as their Parkindale Seed Orchard and Sussex Tree 
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Nursery Breeding Garden.  Overall, their trap catches were similar to the Provincial 
survey.  Respective mean trap catches were: 4.3, 1.5, 1.0, 46.5, and 22.0 moths/trap 
(also very similar to catches last year).  Note that annually the trap catches are higher at 
Parkindale, but these have yet to indicate detectable larval populations capable of 
causing defoliation. 
 
L2 Survey:  An overwintering L2 survey was also conducted around the Province.  
From 1986 to 1998, the number of operational survey plots was gradually reduced from 
over 1500 to 78 in 2001.  At 49 regularly monitored plots, the usual method of sampling 
3 trees/plot was maintained. At 25 other regularly monitored plots, 30 trees/plot were 
sampled to increase the chances of detecting rising populations earlier than might be 
detected in the regular survey and to analyze along with moth counts  
 
Table 2.  Number of overwintering spruce budworm larvae detected in DNRE’s operational L2 survey from 
1996 to 2001. 

Year   
1996 1997 1998 1999 2000 2001 

Number of plots 503 317 75 75 75 78 
Number of branches 1509 951 900 900 900 909 

Number of L2 8 2 4 0 5* 1* 
* found on branches from a 30-tree plot. 
 
 
from pheromone traps.  This year, 3 trees were sampled at each of 4 additional plots 
where pheromone traps captured the ‘highest’ moth counts (i.e. 23, 30, 30, and 32 moths).  
Over all, only one larva was found and this came from one of the 30-tree plots (Table 2). 
 
This winter, DNRE will process supplementary samples routinely collected by J.D. Irving, 
Limited from their freehold limits at various locations in the Province, as well as samples 
submitted by any other Licensee.   
 
Jack Pine Budworm: Defoliation by this insect has not been detected since 1983. 
Nonetheless, annual monitoring has been conducted because of the importance of jack 
pine, in natural stands and plantations, to the Provincial wood supply.  No defoliation was 
expected in 2001, and none was detected. 
 
Populations of jack pine budworm remain at endemic levels around the Province.  No 
defoliation is forecast for 2002, and no control is needed. 
 
Pheromone Survey:  Various levels of pheromone trapping have been done (previously 
most was done courtesy of the former Forest Insect and Disease Survey of the Canadian 
Forestry Service).  In each of the past five years, DNRE has placed out Delta traps at 
selected areas representing plantations and natural stands.  No moths were caught in 
1997.  In each year since then, moths have been caught, but numbers continue to be low 
(Table 3).  Thus, populations of jack pine budworm persist at barely detectable levels, and 
no defoliation is expected in 2002. 
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Table 3.  Number of jack pine budworm male moths caught in DNRE’s operational pheromone traps in New 
Brunswick from 1997 to 2001. 

Number of moths/trap  
    Year 

     Number  
      of traps        0     1 – 10     11 – 20      21 –  40     >40 

     
Maximum 
trap catch 

    1997    46     46    0    0     0     0    0 
    1998    52     30   22    0     0     0    8 
    1999    51     23   23    4     0     1  41 
    2000    51     37   13    1     0     0  17 
    2001    51    22   24    1     4     0  30 

 
Hemlock Looper:  The only reported outbreak of hemlock looper in New Brunswick 
occurred from 1989 - 1993.  Controls were applied in 1990, 1991 and 1993.  Based on the 
2000 pheromone trap survey and subsequent egg survey, it was forecast that small, 
isolated patches of low to moderate defoliation might occur in southwestern New 
Brunswick in 2001.  Indeed, an aerial survey detected 760 ha in several areas near the 
Maine border in the southwest.  In 2001, however, the pheromone trap survey and 
associated egg survey indicated that populations declined, hence no defoliation is  
anticipated in 2002 and control is not necessary. 

In 2001, DNRE conducted a research project (funded by SERG and Fundy Model 
Forest) that will be used to further refine our techniques for forecasting hemlock looper 
populations and defoliation.  
 
Pheromone Survey:  A pheromone trapping survey (using 1 Multipher trap/site), was 
conducted (by DNRE) around the Province.  Note, in 2001 DNRE switched to a 10-µg 
strength lure instead of the 200-µg strength lure after a three-year paired comparison 
trial demonstrated strong correlations between catches.  This resulted in the following 
equation: Y = 0.565X + 1.47, [r2 = 0.718] where Y = moth catch with 10-µg strength lure 
and X = moth catch with 200-µg strength lure.  (It should be noted that the equation 
describes the relationship over a specific limited range of moth counts, and it is not 
assumed to necessarily hold true at higher population levels).  Because of the 
population increase last year and perceived possibility for control in 2002, the number of 
traps placed out was increased to 200, approximately double the number used since 
1997.  The overall Provincial mean trap catch was 89 moths/trap, which was a 62% 
decrease from last year (numbers converted per equation above) and more closely 
resembled the situation from 1997 to 1999 (Table 4). 
 
To examine the annual Provincial changes in populations, trap catch data were 
subjected to ‘Kriging’ analyses.  Kriging is a statistical method to interpret or estimate 
relative changes in related numbers between different samples (such as number of 
moths/trap) over varying distances between them.  The visual changes between years 
are apparent (Figure 1). 
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Table 4.  Summary of catch results in FPMS pheromone trap survey for hemlock looper from 1997 to 
2001. 

Year Number of  traps  Range of moths/trap* Average number of 
moths/trap* 

1997 102 0 – 448 92  
1998 94 0 – 524 71  
1999 98 3 – 411 69  
2000 102 3 – 863 230  
2001 198 0 – 837  89 

*   Note: For 1997 to 2000, the numbers of moths/trap (using 200-µg lure) were converted to estimates of 
moth catches using 10-µg strength lure using the equation: Y = 0.565 X + 1.47 (see text). 
 
Relative to the numbers of moths detected, the ‘highest’ trap catches occurred in the 
northwest area close to the Québec border, and in the southwest towards the Maine 
border.  J.D. Irving, Limited also placed out pheromone traps in the northwestern, 
western, and southeastern parts of the Province on their freehold limits. Results were 
comparable to DNRE’s operational survey. 
 
Egg Survey: As a precaution, an egg survey was conducted at 160 plots, located 
primarily in southwestern New Brunswick where pockets of defoliation occurred in 2001 
as well as in several areas having the highest pheromone traps catches elsewhere in 
the Province.  Data are not fully analyzed at the time of writing.  However, egg counts 
were found to be very low to undetectable, with approximately 96% of the plots 
averaging ?4 sound eggs/100-cm branch.  Furthermore, throughout the entire area 
sampled in the southwest, background levels of detectable but very low egg densities 
were found.  Based on this year’s and previous years’ experience, there appears to be 
little expectation of defoliation in 2002.  Nevertheless, hemlock looper populations can 
be very localized, so there is a possibility that something undetected by our surveys 
could occur.  Large-scale protection does not appear necessary. 
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Changes in hemlock looper populations as revealed by Kriging analyses of annual male moth 
catches in pheromone traps distributed around New Brunswick from 1997 – 2001. 
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Whitemarked Tussock Moth:  The last outbreak of whitemarked tussock moth 
occurred in the 1970s in both New Brunswick and Nova Scotia.  In 1975, the area 
defoliated in New Brunswick was 25 000 ha, and in 1976 it was 202 400 ha.  Thus, the 
population explosion of this insect in Nova Scotia in 1997 coupled with their forecast for 
1998 caused great interest in New Brunswick.  
 
Although no egg masses were detected in New Brunswick in the fall/winter of 1997/98, 
it was decided that survey efforts would be made to look for whitemarked tussock moth 
in 1998.  Also, due to concerns expressed by the Province’s forest industry, information 
sessions were held with them, private woodlot owners and Regional department staff.  
No defoliation was forecast for 2001, and none was detected. 
 
Based on observations in 2001, there again appears to be no threat of whitemarked 
tussock moth damage in 2002. 
 
Pheromone Survey:  A pheromone trapping survey was conducted (by DNRE), 
consisting of placing out 49 Multipher traps in the southeast (mostly) and some 
southwestern locations in the Province.  All traps were retrieved, but no moths were 
caught (Table 5).  This is the fourth consecutive year of whitemarked tussock moth 
pheromone trap survey, and very few moths have ever been caught. 
 
Egg-mass Survey:   No survey for whitemarked tussock moth egg masses was done in 
2001. 
 
Table 5.  Summary of whitemarked tussock moth pheromone trap catches from 1998 – 2001. 

 
Year 

 
Number of traps  

Number of  
traps positive 

Range of 
 moths/trap 

1998 59 5 1 –  4 
1999 57 2 1 – 2 
2000 54 2 1  
2001 49 0 0  

 
Rusty Tussock Moth: For the fourth consecutive year, pheromone traps used for 
detecting whitemarked tussock moth caught moths of the closely related rusty tussock 
moth (Table 6).  This insect, of European origin, is now transcontinental in distribution.  
It is highly polyphagous and can attack most conifers and hardwoods.  Outbreaks, 
usually small and short duration, are not common in New Brunswick, but have been 
reported several times in Newfoundland. 
 
Table 6.  Summary of rusty tussock moth pheromone trap catches from 1998 – 2001. 

 
Year 

 
Number of traps  

Number of  
traps positive 

Range of  
moths/trap 

1998 59 19 1 –  9 
1999 57 20 1 – 11 
2000 54 14 1 – 10 
2001 49 19 0 – 20 
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Brown Spruce Longhorn Beetle:  In 2000, DNRE collaborated with the CFIA and CFS 
by conducting a detection survey (funded by CFIA) for Brown Spruce Longhorn Beetle 
(BSLB).  This consisted of placing out ‘baited sticky stove pipe traps’ at 31 locations 
around the Province, specifically near mills that had imported softwood from Nova 
Scotia since 1985.  No BSLB adults were detected, and only 7 specimens of the native 
eastern larch borer were collected. 
 
Based on research done by the CFS in 2000, it was decided that the ‘sticky stove pipe 
traps’ were not that effective to survey for BSLB.  In July of 2001, the CFS reported 
better results with another trap arrangement, the so-called ‘Peter Pan’ trap baited with 
‘spruce blend’ lure (“…a mixture of the main monoterpenes found in … analysis of red 
spruce host volatiles”. Sweeny, Jon., Pers. Comm., 2001).  BSLB adult emergence was 
well under way by then, and there were limited number or traps available.  Nonetheless, 
DNRE obtained (from the CFS) and placed out 6 traps, for subsequent collection and 
maintenance by CFIA and CFS who placed out another 4 traps, for a total of 10 in New 
Brunswick.  No BSLB were found.  
 
European Larch Canker:  No specific survey was done for this disease in 2001.  This 
disease was first found by the CFS in New Brunswick in 1980, and ultimately resulted in 
a quarantine zone being implemented by the Canadian Food Inspection Agency (CFIA) 
under the federal Plant Protection Act.  In 1997, the CFS found one new site positive for 
European larch canker just outside the quarantine zone (but no change was made to 
the regulated area).  In 1998, 1999, and 2000, surveys done by the CFS did not detect 
any new sites positive for European larch canker outside the regulated area.   
 
Scleroderris Canker – European Race:  No specific survey was done for this disease 
in 2001.  In 1998, the CFS had confirmed that only one site was positive for the 
European Race of Scleroderris canker of pine in the Province (northwestern New 
Brunswick).  That conclusion was based on re-analyses of cultures that had been taken 
some years ago.  In 1999, they again took samples from that site and two other 
plantations within a few kilometres.  The ‘original’ site was again confirmed positive for 
the presence of the European race.  And, samples from Scots pine at the second site 
were also confirmed to be European Race.  Likewise, the third site also proved to be 
positive, but there it was found on red pine.  This was the first significant change for this 
disease within the Province, since the improved method of distinguishing between the 
North American race and the European race has been used. 
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PESTS OF HARDWOODS 
 
 
Satin Moth:  No significant areas of defoliation were mapped during the aerial survey.  
 
 
Forest Tent Caterpillar: No significant areas of defoliation were mapped during the aerial 
survey. 
 
 
Gypsy Moth: Over the past two decades, Gypsy moth has been gradually extending its 
range within southwestern and south-central New Brunswick.  In 2001, populations finally 
increased in several local areas to levels that cause severe defoliation large enough to be 
mapped from the air.  Fall surveys indicate the potential for similar or even more damage 
in 2002 unless weather and natural bio-controls cause levels to decline.  Activities 
conducted in 2001 consisted of: aerial survey, pheromone trapping, life-stage/egg-mass 
surveys, and the fifth year of a parasitoid study. 
 
Aerial survey:  No specific area of defoliation by gypsy moth was forecast for 2001 
though individual tree and stand defoliation was anticipated in some areas.  In the spring, 
a number of telephone calls were received from the public inquiring about ‘large numbers 
of caterpillars stripping the trees’ in several areas.  Site visits confirmed the culprit was 
gypsy moth and individual trees and groups of trees were indeed being severely 
defoliated.  A follow-up ground reconnaissance was done and confirmed many similar 
occurrences.  Ultimately, an aerial survey was conducted and resulted in mapping a gross 
area of 1162 ha.  This was subsequently overlaid with GIS stand information indicating a 
net area of 374 ha of hardwood stands.  Trees mostly affected were oak, poplar, and 
birch, though in several cases on private property white spruce and white pine were also 
heavily attacked. Except for its extension in geographic range, this marks the most 
significant increase by this pest in New Brunswick since its presence was re-discovered in 
1981 (after an absence of some 40 years).  The only other aerially detected defoliation 
was 4 ha of second-growth poplar in 1987. 
 
Pheromone Survey:  In total, 151 traps were deployed by DNRE (110) and CFS/Parks 
Canada (41).  The CFIA set out additional traps but their data were not available for this 
summary.  Traps placed by DNRE and CFS were generally very far removed from 
known infested areas, whereas the CFIA traps tended to be closer to known infested 
areas. Overall, 145 traps were retrieved (Table 7), of which 52.5% were positive.  This 
compares to 39.1%, 23.2%, and 16.1% for the preceding three years, respectfully, 
suggesting a general population increase. 
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Table 7.  Results of gypsy moth monitoring survey using pheromone traps in New Brunswick in 2001. 
 

Number 
of Traps  

 
Number of male moths/trap*  

 
 

Agency 
Placed Missin

g 
0 1-5 6-10 11-

20 
>20 

 
Total 
male 
moth

s 

 
Male 
moth

s/ 
trap 

CFIA  not available 
(n/a) 

(n/a) (n/a) (n/a) (n/a) (n/a) (n/a) (n/a) (n/a) 

CFS-
Atlantic/ 

Parks 
Canada 

25 (Fundy National 
Park) 

16 (Kouchibouguac 
National Park) 

 

41 

 

1 

 
0 
 

1 

1 

4.2 
13 

81.3 

14 
35.0 

22 

91.7 
3 

18.7 

25 
62.5 

1 

4.2 
0 

0.0 

1 
2.5 

0 

0.0 
0 

0.0 

0 
0.0 

0 

0.0 
0 

0.0 

0 
0.0 

62 
 
3 
 

65 
 

2.58 
 
 

0.19 
 
 

1.62 
 
 

NBDNRE  110 5 
 

55 
52.4 

36 
34.3 

5 
4.8 

7 
6.7 

2 
1.9 

296 2.82 

All agencies 
combined  

151 
 

6 
 

69 
47.6 

61 
42.1 

6 
4.1 

7 
4.8 

2 
1.4 

361 2.49 

* Percentages in Italics. 
 
 
Life-stage/Egg-mass Survey:  During the life-stage/egg-mass survey, 240 sites were 
examined using a ‘timed-search’ method.  Of these, 170 were negative, 66 were positive 
with new egg masses, and 4 had other life stages (other than male moths).  Five positive 
sites were located in three Parishes not currently regulated by CFIA within the Province. 
Two locations - Hardings Point and Carters Point were in Westfield Parish, Kings County.  
The latter location was also positive in 1999.  Another two locations – Grays Mills 
(Kingston Parish, Kings County) and Delong Road (Hampstead Parish, Queens County) 
were positive for the third consecutive year. The other site was located at Elm Hill were 
positive for the third consecutive year. The other site was located at Elm Hill (Hampstead 
Parish, Queens County). 
 
Population changes have been monitored at 75 sites (included above) annually since 
1995, but in 2001 one was no longer accessible.  The overall number of new egg 
masses/person hour searching had decreased from 1995 until 1998, but increased in 
1999 and 2000, back to approximately the average level seen in 1995 (Table 8).  In 
2001, the average count increased dramatically to levels never before encountered.  
This, of course, was mostly attributable to large increases at locations in the general 
vicinity of Grand Lake and Washademoak Lake (changes were less noticeable 
elsewhere).  Considering that defoliation was evident in 2001, it is highly likely that it will 
occur again in 2002, unless there is significant overwinter egg mortality, or next summer 
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natural biological controls (e.g. virus, fungi, parasitoids and predators) become very 
prominent.  In some areas, larvae exhibited symptoms characteristic of infection with 
virus (NPV) but no collections were made for diagnosis. 
 
Table 8. Number of new egg masses/person-hour (NEM/PH) searching at sites visited each year from 
1995 to 2001. 

Year  1995 1996 1997 1998 1999 2000 2001 
NEM/PH 40.1 9.7 3.5 2.9 8.6 39.0 225.5 

 
 
Parasitoid Release Trial: Aphantorhaphopsis samarensis (Villeneuve), formerly 
Ceranthia samarensis  (Villeneuve), is a parasitoid that attacks low-level populations of 
gypsy moth in Europe.  It was introduced by the CFS into Ontario in the mid-1990s.  In 
1997, we initiated work to see whether this insect might be developed for introduction 
into New Brunswick (a summary of results since then was presented in the 2000 Forum 
report).  
 
In the spring of 2001, considering: (a) we were dealing with such low numbers of 
parasitoids (ca.165 puparia) from rearings the year before, (b) the uncertainty of 
overwintering survival, and (c) the shortage of funds and manpower, we opted not to 
pursue an "open release" with its logistical and other associated concerns.  Rather, we 
opted to: i) verify overwinter survival (to build on the limited data from 1999), and ii) 
monitor daily emergence to determine its relationship with local degree-days and 
synchrony with gypsy moth phenology.  To our pleasant surprise, we recorded 105 
adults successfully emerged (i.e. 63.6%).  The first adult was detected on May 18th and 
last adult to emerge was seen on June 8th.  The relationship between daily adult 
emergence and accumulated degree days has not yet been examined for synchrony 
with existing relationships with gypsy moth egg eclosion and larval development. 
 
Future:  Based on our limited work and experience with this parasitoid in New 
Brunswick and our knowledge of work done elsewhere we believe A. samarensis has 
the potential to become an added biological tool for the control of gypsy moth.  For this 
to happen, a substantial source of this parasitoid needs to be established, or at least 
become available for large-scale release, perhaps over a several year period. 
 
Butternut Canker:  No change in status since 1997.  This disease was first confirmed 
present in the Province by the CFS in 1997 at 5 locations, viz. 1 located about 12-km 
north of Woodstock, and 4 sites located close together about 12-km beyond that near 
Stickney (Carleton County), in the western part of the Province about 20-km north of 
Woodstock.  These sites are about 25-35 km east of Houlton, Me. where the disease 
has previously been found by Maine authorities. 
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NOVA SCOTIA REPORT  
 

Eric Georgeson 
Nova Scotia Department of Natural Resources, Halifax, Nova Scotia 

 
Abstract 

 
This presentation will cover information about how Nova Scotia is dealing with its 
present forest pest problems. It will compare data collected in 2001 and forecast 
information for 2002. There have been no major forest pest outbreaks this year in Nova 
Scotia. The population of Balsam Fir Sawfly, a native insect found throughout Nova 
Scotia, is increasing.  
 
The spruce beetle is the number one cause of mortality in white spruce. In the western 
region of Nova Scotia the trees are dying at a much faster rate than can be harvested. 
This summer (2001) a major outbreak was occurring in Cumberland County.  The beetle 
had been building up for years in coastal white spruce stands but unfortunately it had 
started to spread to red spruce stands.  The most affected area has been surveyed 
aerially and this report will soon be completed. 
 
The effect of alien pests introduced from other countries on Nova Scotia’s forests has 
been tragic. Dutch Elm Disease destroyed elms, and the beech scale scarred the beech 
trees.  IPM is working with both CFIA (Canadian Food Inspection Agency) and CFS 
(Canadian Forestry Service) to monitor accidental introduction of exotic forest pests into 
the province. Work is also being done to monitor areas outside of the quarantine zones 
of established exotic pests. 
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RAPPORT DE LA NOUVELLE-ÉCOSSE 
 

Eric Georgeson 
Ministère des Richesses naturelles de la Nouvelle -Écosse, Halifax, Nouvelle-Écosse 

 
Cet exposé traite des moyens pris par la Nouvelle-Écosse pour lutter contre les 
organismes forestiers nuisibles. Les données obtenues en 2001 et les prévisions pour 
2002 sont comparées. Les forêts de la Nouvelle-Écosse n'ont été touchées par aucun 
problème phytosanitaire majeur cette année. La population du diprion du sapin, insecte 
indigène présent dans toute la province, est en hausse.  
 
Le dendroctone de l'épinette représente la première cause de mortalité des épinettes 
blanches. Dans l'Ouest de la province, les arbres meurent à un rythme beaucoup trop 
rapide pour qu'on puisse tous les récolter. Cet été (2001), une pullulation majeure 
sévissait dans la circonscription de Cumberland. La population du dendroctone, en 
hausse depuis plusieurs années dans des peuplements côtiers d'épinette blanche, a 
malheureusement commencé à s'étendre dans des peuplements d'épinette rouge. La 
zone la plus touchée a fait l'objet d'un relevé aérien dont les résultats seront disponibles 
prochainement. 

 
Des espèces introduites d'autres pays ont eu un impact tragique sur les forêts de la 
province. La maladie hollandaise de l'orme a détruit des ormes, et la cochenille du hêtre 
a laissé ses traces sur les hêtres. La section IPM (lutte intégrée) collabore avec l'ACIA 
(Agence canadienne d'inspection des aliments) et le SCF (Service canadien des forêts) 
pour la surveillance de l'introduction d'espèces exotiques nuisibles pour les forêts de la 
province. Des efforts sont également consacrés à la surveillance de secteurs hors des 
zones visées par des mesures de quarantaine, zones où des organismes nuisibles 
exotiques ont réussi à s'établir. 
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1.  INTRODUCTION: 
 
This report is based on what was presented at the Forest Pest Forum, November 2001.  
The only change is that the survey information for year 2001 has been completed and is 
now included. 
 
The Integrated Pest Management Group has undergone some changes.  However, at 
this time, the IPM group still remains within the Forest Protection Section of the Nova 
Scotia Department of Natural Resources. 
 
If everything we do was compressed into one statement, it would be as follows: 
 
“Our mission is to provide accurate information on the health of the forest of Nova 
Scotia and give good information and management options to forest stakeholders.” 
 
How we achieve this to our stakeholders in a timely and effective manner is through a 
number of priorities. 
  
1. Monitoring forest pests and developing better detection methods. 
 
2. Analyse forest health conditions using field and survey data. 
 
3. Provide accurate information and education to all stakeholders in a timely 

manner. 
 
4. Develop and maintain good management options and systems. 
 
We work cooperatively on a number of projects and surveys within the provincial 
government, the Federal government, and with private industry. 
 
Integrated Pest Management has offices and labs in Shubenacadie.  Eight (8) 
permanent staff members carry out the duties of the section with the assistance of 
twenty-two (22) Regional Pest Detection Officers. 
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4.  GENERAL OVERVIEW: 
 
The winter of 2000 - 2001 was a break from the patterns of the last six winters.  
Temperatures were cooler and there was, but, as in 1999-2000, heavy snow.  There 
was little frost in the ground.  The spring of 2001 (April and May) was very wet with near 
continuous rain.  After May through until the end of October there was no rainfall and 
the province in general suffered the worst drought conditions since the early 1960's. 
 
Although there were no major forest pest outbreaks this year, IPM continued to monitor 
the status of major forest pests.  In the following write-ups, please refer to Fig. 1 for the 
placement of counties in N.S. 
 
 
 
5.   NATIVE FOREST PESTS 
 
Balsam Fir Sawfly, Neodiprion abietis (Harr.) 
 
The balsam fir sawfly is a native insect that is found throughout Nova Scotia. Most of 
the damage caused by this insect is on balsam fir, but it also has been found 
occasionally on white spruce. Damage is caused by the larvae feeding on mature 
needles. Normally, populations collapse after two to three years due to virus. However, 
this has not happened during the last few years in Nova Scotia. 
 
There are two reasons why the damage caused by the feeding of the balsam fir sawfly 
larvae is so severe. 
 

1. The larvae feed on balsam fir and prefer open-growing trees. Thinning balsam fir 
to increase the growth in a susceptible area may make the stand more 
acceptable to the balsam fir sawfly larvae. 

 
2. The Canadian Forest Service in Fredericton has researched the long term effects 

of BFS feeding damage. The area of concern is when a tree experiences 
significant defoliation but not mortality. They have found that since the larvae 
feed on the past years’ foliage, they do not destroy the terminal bud. With the 
terminal bud intact, the lateral shoots do not develop. In comparison, the spruce 
budworm feeds on the new shoots. Once the terminal bud is destroyed the lateral 
shoots begin to grow. This growth will sustain the tree and it has the ability to 
overcome the damage and not suffer as much growth loss. Since the lateral 
shoots do not develop after balsam fir sawfly feeding, the tree experiences more 
growth loss. 
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Figure 1. Map of Nova Scotia Counties. 
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Since the early 1990's, IPM has been monitoring the feeding damage caused by the 
balsam fir sawfly. In 1998, IPM implemented a new survey to monitor population levels 
of this insect. The assessment of population level is based on a count of the total egg 
niches found on three branches per sample location. 
 
The 2000/01 survey had positive finds in 16.6% of the 640 sample points.  The rate of 
positive finds for 2001/02 was 39.6%.  The rate of both the moderate and high 
population categories fell but the low population category increased from 11.9% in 
2000/01 to 38.8% in 2001/02.  This indicates that there still is a building population of 
this pest especially in the Crowdis Mountain highlands in Cape Breton. (Fig. 2) 
 
 
Balsam Gall Midge, Paradiplosis tumifex Gagné 
 
This is a native insect where the larvae causes needle swelling called a gall.  The gall 
results from a chemical irritation caused by the larva as it develops on the needle.  
Moderate and higher infestations will cause unacceptable needle losses, especially in 
Christmas trees.  The survey is based on the average percent of shoots affected on 3 
branches. 
 
The map (Fig. 3) shows the locations of positive finds within the province.  In general 
the data indicates that the population is down.  There was a drop from 16.6% in 2000/01 
to 4.5% positive finds in 2001/02. 

 
 
Balsam Twig Aphid, Mindarus abietinus Koch. 
  
This is a pest more of Christmas trees than of the forest in general.  New fir shoots are 
attacked and punctured causing the needles to curl inward.  The population wi ll quickly 
build and then decline rapidly. 
 
This survey is really a look at the damage that occurred during the previous summer.  It 
is not really a predictive survey but a look at how much damage was done last year.  As 
indicated by the data, there was a significant build up of the aphid population in the 
summer of 2001 (Fig. 4).  Chances are it would have been greater except for a late 
spring frost which reduced the populations. 
 
The feeding damage causes a symptom that is characteristic to the balsam woolly 
adelgid. Their feeding habits reduce water conductance in the xylem tissues and their 
saliva causes abnormal swelling of branches causing “gout”. This causes premature 
needle drop, twisted and absent shoots, and top kill which makes the tree unsuitable for 
sale. Their value as pulpwood and sawlogs is also reduced because of the brittle 
structure of the wood and the redwood that develops. 
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Figure 2. Balsam Fir Sawfly 2001. 
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Figure 3.  Balsam Gall Midge 2001. 
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Figure 4. Balsam Twig Aphid 2001. 
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Presently, mild winters have caused another resurgence of the balsam woolly adelgid in 
Nova Scotia. Surveys in 1999 have shown that nearly all areas of the province where 
balsam fir occurs have low to severe damage symptoms and mortality. Many of these 
locations are within Christmas tree producing areas. Changes in global weather have 
reduced the primary population control method, cold temperatures of ?30oC. Without 
these temperatures, its overwintering population level remains high. 
 
 
Balsam Woolly Adelgid, Adelges piceae (Ratz.) 
 
The balsam woolly adelgid, previously known as the balsam woolly aphid, is a forest 
pest that was introduced to Nova Scotia from Europe around 1910. The balsam woolly 
adelgid is a sucking insect that feeds solely on true firs, such as our balsam fir, which 
makes it of particular concern to the Christmas tree industry in Nova Scotia. 
 
An unexpected crash occurred with the BWA populations this spring and summer.  The 
cause was traced back to a warm spell of weather starting on 2 May 2001.  For a week 
the average daytime temperature was 18.9ºC while the nighttime average temperature 
was just above freezing at 0.5ºC.  This was enough to bring the BWA out of its dormant 
state.  Eleven days later on 21 May 2001, a wide spread frost occurred.  The average 
temperature drop was -4.5ºC; enough to kill the BWA overwintering population before 
they started laying eggs. 
 
The drop in percentage of sample points in the low category was from 54.6% in 2000 to 
49.1% in 2001, most likely linked to the May frost which affected a large area of Nova 
Scotia.  This is also reflected in the survey by the slight increase of the percentage of 
sample points with zero, from 43.4% in 2000 to 49.1% in 2001.  The BWA population is 
still in a strong position to cause serious trouble unless there is another late spring frost 
in 2002. 
 
The amount of gouting was also looked at as the branch material came into the lab.  
According to the data the amount of gouting dropped in all categories. (Table 1) This 
could also be a side effect of the late spring frost. 
 
Table 1: Percent of Woolly Adelgid Gout/Three branch sample point by population categories.  
Comparing survey 2000 to 2001. 

Category 2000 2001 

Zero 
Low 

Moderate 
High 

44.6 % 
41.8 % 
9.1 % 
4.5 % 

62.2 % 
26.3 % 
8.7 % 
2.7 % 

Total # of points 624 699 
 
The distribution of the various categories in Nova Scotia is shown in figure 6. 



 255

 

 
Figure 5.  Balsam Woolly Adelgid 2001. 
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Figure 6. Balsam Woolley Adelgid degree of gouting. 
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Hemlock Looper, Lambdina f. fiscellaria (Guen.) 
 
The hemlock looper population was not monitored in 2000. There were a number of 
reports from the field that indicated that there was a build up occurring the mainland of 
Nova Scotia. 
 
In 2001, pheromone traps (127) and a hemlock looper egg survey (81 points) were 
done on a province wide basis.Low catches were reported in 84.3% of the pheromone 
traps (Fig. 7). This indicates that the hemlock looper population at this time is remaining 
stable although the percentage of total traps with a positive find is higher than normal 
background levels.  The hemlock looper egg survey results indicate all positive finds 
were at low population levels, with Cape Breton Island having the most. 
 
 
Spruce Beetle, Dendroctonus rufipennis (Kirby) 
 
This insect is the number one cause of mortality in white spruce in Nova Scotia.  It is 
estimated that over 17,000 hectares of mainly white spruce are affected and suffering 
mortality.  In the western region of Nova Scotia the trees are dying at a much faster rate 
than can be harvested. 
 
This summer (2001) it came to our attention that a major outbreak was occurring in 
Cumberland County.  The beetle has been building up for years in coastal white spruce 
stands but unfortunately it has started to spread to red spruce stands.  The most 
affected area has been surveyed aerially and this report will soon be completed. 

 
 
Spruce Budworm: Choristoneura fumiferana (Clem.) 
 
No spruce budworm larvae were sent in by field staff during the summer (2001).  The 
province wide pheromone trap system was not operational in 2001 due to lack of 
resources. 
 
The L-2 survey was increased from 69 points examined in 2000 to 89 points in 2001.  
The L-2 survey results were negative for the province.  Figure 9 shows where these L-2 
points were located across the province. 

 
 

Whitemarked Tussock Moth, Orgyia leucostigma (J.E. Smith) 
 
During the summer of 2000 a survey was done to determine the health of the 
population.  The following are the final results for the whitemarked tussock moth health 
survey.  The percent affected by disease indicates the health and therefore defoliation 
potential of the population. 
A percentage of less than 40% is a healthy population that can be expected to cause 
defoliation in the following year.  41% - 60% will cause pockets of defoliation but there  
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Fig. 7.  Hemlock looper pheromone trap survey 2001. 
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Fig. 8.  Hemlock looper egg survey, 2001. 
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Fig. 9.  Spruce Budworm L-2 Densities, 2001. 
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will also be pockets where the population will decline.  Above 61% is a declining 
population, and the amount of defoliation can be expected to be much less than the 
previous year. 
 
 
Table 2: FINAL RESULTS FROM THE WHITEMARKED TUSSOCK MOTH POPULATION HEALTH 
SURVEY IN 2000 

Location County Infected with 
Virus  

Infected with 
Fungus  

Sample Population 
Affected by Disease 

East 
Dalhousie 

Kings 13% 13% 25% 

West 
Dalhousie 

Annapolis 50% 46% 79% 

Bellisle Annapolis 28% 0% 28% 

Granville 
Centre 

Annapolis 67% 0% 67% 

Medicraft lake Annapolis 60% 0% 60% 

Port Royal Annapolis 50% 0% 50% 

Spectacle 
Lake 

Annapolis 90% 10% 90% 

Harriston Lunenburg 55% 36% 82% 
 
It was expected that the population on the eastern side of Annapolis County and Bellisle 
would produce some defoliation.  There were, as predicted, large numbers of larvae 
found in these two areas.  But within 48 hours over 95% of them died and there was no 
notable defoliation. 
 
The whitemarked tussock population is now considered to be back to normal 
background levels. (Fig. 10) 
 
 
6.  EXOTIC PESTS 
 
The effect of alien pests introduced from other countries on Nova Scotia’s forests has 
been tragic. Our history is filled with examples; from the Dutch Elm Disease that 
destroyed our elms to the beech scale that scarred the beech trees. 
 
IPM is working with both CFIA (Canadian Food Inspection Agency) and CFS (Canadian 
Forestry Service) to monitor for the accidental introduction of exotic forest pests into the  
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Figure 10.  Whitemarked tussock moth egg mass survey, 2001. 
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province. We are also working together to monitor areas outside of the quarantine 
zones of established exotic pests. 
 
 
Asian Gypsy Moth, Lymantria dispar (L.) 
 
There were no reports from the CFIA of any finds of this insect in Nova Scotia. 
 
Asian Longhorned Beetle, Anaplophora glabripennis 
 
All provincial Pest Detection Officers were sent information packages on this insect.  All 
specimens captured in the field that could not be easily identified were sent to the IPM 
Insectary in Shubenacadie for identification.  So far all material sent to us has been 
native species and not the Asian Longhorned Beetle. 
 
 
Brown Spruce Longhorn Beetle (BSLB) Tetropium fuscum 
 
This is the latest introduced insect from Europe that has the potential to be a serious 
pest to our forest.  The Canadian Food Inspection Agency (CFIA) is the lead agency 
having the federal authority for dealing with exotic or introduced pests.  Nova Scotia 
Department of Natural Resources is a member of the BSLB task force working toward 
eradication of this insect.  DNR is also a member on most BSLB subcommittees. 
 
In accordance with the BSLB task force, NSDNR and CFIA search teams have 
surveyed intensively around designated water ports and wood mills outside the 
containment area.  Total area surveyed was 135.7 sq. km; 80.9 sq. km by NSDNR staff. 
(Fig. 11) 
 
NSDNR completed 85% of the “Ring Survey”.  The ring is 2 km wide, encompassing 
approx. 84 km2 and was intensively searched to establish the farthest limit of the 
infestation.  There have been no infested trees found inside the 2 km wide ring.  The 
ring will be completed next year.  The priority for 2001 was to redirect the survey to 
ports and mill sites. 
 
Areas around 7 ports were searched as well as 7 mills.  There were no BSLB finds at 
this time. 
 
NSDNR is continuing to assist CFIA and CFS with other trap methods and field 
identification of infested trees, also field testing the new beetle pan traps in cooperation 
with CFS. 
 
NSDNR has been extensively involved in the Task Force from the beginning and 
planning has already begun for 2002. 
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Figure 11.  Brown Spruce Longhorn beetle survey 2001. 
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Gypsy Moth (Lymantria dispar (L.) 
 
The gypsy moth populations continue to build in Kings and Lunenburg Counties.  An 
egg mas collection was done in the spring of 2001 to determine emergence rates.  The 
normal success rate is around 40%, but in 2001 it was 92%. 
 
The catch results from the delta pheromone traps in the non quarantine zone showed 
low levels of adult captures in Cumberland and Colchester Counties (Fig. 12). Extensive 
ground searches in these areas failed to find any other gypsy moth lifeforms.  It was 
determined that these moth captures were due to blow-in from the Annapolis Valley.  
The results from the province wide permanent pheromone trap system this summer 
indicated that the gypsy population is intensifying in the quarantine zone (Fig. 13). 
There has been a steady overall increase in population since 1995 when the trap 
system was started.  (Table 3) 
 
Table 3:  THE GENERAL INCREASE OF GYPSY MOTH CAPTURES IN THREE REGIONS OF NOVA 
SCOTIA 

Year Western Central Eastern Total 

2001 
2000 
1999 
1998 
1997 
1996 
1995 

2070 
1402 
962 
1218 
899 
979 
547 

10 
3 
1 
0 
2 
8 
4 

0 
0 
0 
0 
0 
0 
0 

2080 
1405 
963 
1218 
901 
987 
551 

Please see Figure 1 for the locations of the Counties of N.S. 
 
Pine Shoot Beetle, Tomicus piniperda (L.) 
Since 1995, visual surveys have been carried out in 33 pine plantations province-wide.  
The survey in the summer of 2001 was different in that we placed 22 Lindgren funnel 
traps and lures in pine plantations. (Fig. 14) Special thanks to the CFIA who provided 
the traps and lures.  There were no finds. 
 
 
7.  ABIOTIC CONDITION 
On 31 March 2001 an ice storm developed over the coast of Halifax County.  IPM did an 
aerial survey over the areas affected and mapped the damage. (Fig. 15) Heavy damage 
occurred on 76,000 ha., and lighter damage on an additional 40,000 ha.  These storms 
are not uncommon on the east coast but they seem to be increasing in frequency and 
the amount of damage done.  The number of trees affected in the heavy damage zone 
has been estimated at over 800,000. 
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Figure 12.  Gypsy moth Delta Trap Survey 2001. 
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Figure 13.  Gypsy moth permanent trap survey 2001. 
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Figure. 14.  Pine Shoot Beetle survey 2001. 
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Figure 15.  Ice Storm Damage, Halifax County, March 31, 2001 
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NEWFOUNDLAND REPORT 
 

Hubert Crummey 
Newfoundland Department of Forest Resources and Agri-foods, St. Johns, 

Newfoundland 
 
 

Abstract 
 

On-going infestations of two insect pests (hemlock looper and balsam fir sawfly) 
continued in 2001, and the yellowheaded spruce sawfly infestation that was continuing 
in central NF declined in 2001.  The Department carried out an operational control 
program against the hemlock looper on the Northern Peninsula as well as in western, 
central and southern NF.  Both Mimic and B.t.k. were used.  A small operational control 
program using Neemix 4.5 was also carried out in Bay d’Espoir.  The annual aerial 
defoliation survey documenting the 2001 forest insect activity showed most of the 
hemlock looper defoliation was confined to the Northern Peninsula, with scattered 
pockets elsewhere.  The balsam fir sawfly continued to defoliate significant areas in 
western NF and in Bay d’Espoir. No control program was conducted against the 
yellowheaded spruce sawfly and only a few scattered pockets of defoliation were 
detected. 
 
 
 

RAPPORT DE TERRE-NEUVE 
 

Hubert Crummey 
Ministère des Richesses forestières et de l'Agro-alimentaire de Terre-Neuve, St. John's, Terre-

Neuve 
 

Résumé 
 

En 2001, les infestations persistantes de l'arpenteuse de la pruche et du diprion du 
sapin se sont poursuivies, tandis que la pullulation de la tenthrède à tête jaune de 
l'épinette dans le centre de la province a diminué. Le ministère a mené un programme 
de lutte opérationnel contre l'arpenteuse dans la péninsule Northern ainsi que dans 
l'Ouest, le Centre et le Sud. Les insecticides Mimic et B.t.k. ont été utilisés. Dans un 
programme opérationnel à plus petite échelle, le Neemix 4.5 a aussi été employé dans 
la région de Bay d’Espoir. D'après le relevé aérien annuel de la défoliation pour 
connaître l'activité des insectes dans les forêts, la défoliation par l'arpenteuse de la 
pruche en 2001 a surtout été concentrée dans la péninsule Northern, se limitant à de 
petits îlots dispersés ailleurs. Le diprion du sapin a continué de défolier de grandes 
superficies dans l'Ouest de Terre-Neuve et la région de Bay d’Espoir. La tenthrède à 
tête jaune de l'épinette n'a fait l'objet d'aucune mesure de lutte, la défoliation se limitant 
à quelques îlots dispersés. 



 272

NEWFOUNDLAND: Status of Forest Insect Activity in 2001 and Preliminary 
Outlook for 2002 - Forest Pest Management Forum, Nov. 2001, Ottawa 

 
By 

 
H.Crummey, Dept. of Forest Resources & Agrifoods - Corner Brook 

 
 
HEMLOCK LOOPER 
 
Control 2001: 
The Department carried out an operational control program for hemlock looper in 2001 
with forty-five (45) blocks totaling approximately 59,800 hectares being treated.  Blocks 
were located mainly on the Northern Peninsula, but also smaller areas in western, 
central and southern Newfoundland (NF) in 2001. [see attachment] 
 
Spray aircraft consisted of twelve (12) Dromader M18s from Supermarine in Ontario.  
Stephenville Airport was used for western NF, Buchans airstrip for central NF, Bay 
d’Espoir airstrip for southern NF, and Sandy Cove (Northern Peninsula – west side) and 
Main Brook (Northern Peninsula – east side) airstrips were used for the Northern 
Peninsula treatments.  Three helicopters were used for supervision and support.  
Operations were carried out from late June to late July.   
 
Two products were used for hemlock looper control: an early application of Mimic 
(tebufenozide) on a limited area to test its efficacy under NF conditions, and Foray 76B 
(B.t.k.), as the major treatment.  Mimic treatment consisted of six (6) blocks (approx. 
3,000 hectares (ha)) in one (1) application at 70 grams a.i. per ha.  Treatment was 
slightly later (larval index L1-L2) than proposed (at egg hatch).  Four of these Mimic 
blocks received a late application of B.t.k. to offset untreated buffer zones and to hit 
high population levels.  
 
The Foray 76B (B.t.k.) part of the looper program consisted of the following treatments: 
 

One (1) block in western NF (4,300 ha approx.), four (4) blocks in central NF 
(6,100ha approx.) and two (2) blocks in southern NF (5,100 ha approx.) all at one 
(1) application at 40 BIU (Billion International Units) per ha.  In addition, on the 
Northern Peninsula, thirty-two (32) blocks were treated (41,300 ha approx.)  Of 
this figure, 29,800 ha approx. received one application at either 30 or 40 BIUs 
and 11,500 ha approx. received two applications of 30 BIUs, or one of 30 BIUs 
and one of 40 BIUs per ha per application.  The different combinations resulted 
from block priority, larval population levels, and treatment timing. 

 
Poor spray weather throughout the program caused significant delays.  Of a possible 64 
spray periods (32 days), spray operations were carried out on only 20.  The only factor 
that contributed to the amount treated, was the number of spray aircraft available.  
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Because of the “fire power”, significant treatment was achieved on the few spray 
missions that occurred. 
 
It appeared that both the Mimic and the B.t.k. treatments worked well, even though 
significant defoliation of the current year’s growth occurred prior to spray treatment, 
especially in the very high population areas on the Northern Peninsula.  In Bay d’Espoir, 
a complicating factor in the control program was the presence of balsam fir sawfly and 
blackheaded budworm feeding in the looper blocks.  In western and central NF, no 
defoliation was observed in treated areas. 
 
Overall, general observations during the treatment program and later during the 
defoliation survey indicated that treated areas had less defoliation than untreated areas. 
 
 

 Defoliation 2001: 
The hemlock looper caused moderate and severe defoliation on approximately 29,000 
ha in 2001.  Most within the forecast boundaries (projected at approximately 81,000 
hectares of productive forest) [see attachment].  On the Northern Peninsula, defoliation 
occurred from River of Ponds, north to Anchor Point and eastward across the Peninsula 
to near Salmon River.  A few pockets of moderate and severe defoliation were observed 
in the Roddickton-Main Brook area.  Elsewhere, defoliation occurred in the Main River-
Whites River and in the Hampden -Taylors Brook areas.  A small pocket was detected 
northeast of Bonne Bay Big Pond [see attachment].  
 
In Bay d’Espoir areas were defoliated in combination with the balsam fir sawfly.  In 
addition, blackheaded budworm was also present and likely added to the damage 
observed.  In eastern NF, defoliation was mapped on the Bonavista Peninsula from 
Trinity-Port Rexton northeast to Port Union.  There were areas of defoliation also noted 
on the Avalon Peninsula. 
 

 Outlook for 2002: 
An increase in moth activity was observed in a number of locations particularly in 
western, central and eastern NF.  As a result, the number of sample points was 
increased for the fall forecast survey.  The outlook is troubling in that, along with the 
infestation progressing eastward on the Northern Peninsula, many other pockets of 
infestation will likely occur in western, central, southern and eastern NF.  
 
 

 BALSAM FIR SAWFLY 
 

 Control 2001: 
The Department carried out a small operational control program for balsam fir sawfly 
control on about 1,500 ha in Bay d’Espoir in 2001 using the botanical insecticide 
Neemix 4.5.  Some problems were encountered with the formulation which need to be 
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resolved by the manufacturer prior to any use in 2002.  No treatment was carried out in 
western NF. 
 
The Canadian Forest Service, with cooperation from the Department, carried out a 
limited experimental trial on approximately 1,500 hectares using the naturally occurring 
balsam fir sawfly virus (NeabNPV).   
 

 Defoliation 2001:  
The 2001 moderate and severe defoliation forecast was for approx. 42,000 hectares in 
western NF and approx. 23,000 hectares in Bay d’Espoir [see attachment].  In 2001, the 
balsam fir sawfly caused moderate and severe defoliation in expected areas on over 
47,700 ha with over 38,000 ha in western NF and an additional 9,000 ha in Bay d’Espoir 
[see attachment].    In western NF defoliation extended from south of Little Grand Lake 
northeast to the Corner Brook area, including the north side of the Humber Arm.  In Bay 
d’Espoir, moderate and severe defoliation occurred from Conne River Pond south to 
Bernard Brook and near the Head of Bay d’Espoir.  It appeared that the infestation in 
southern NF was declining somewhat. 
 

 Outlook for 2002 
There is a significant increase expected in the infestation in western NF; to the 
northeast and east of the 2001 infestation.  These are mainly second growth balsam fir 
stands, much of which has been thinned at considerable expense.  In Bay d’Espoir, the 
infestation appears to be breaking up and will likely decline. 
   
  

 YELLOWHEADED SPRUCE SAWFLY 
 
No control activity was carried out against this insect in 2001.  Only a few pockets of 
infestation were detected in central NF in 2001 with localized damage to natural and 
planted young Black Spruce stands in central NF, off the Bay d’Espoir highway in the  
general vicinity of the Northwest Gander River.  It is not expected that this insect will 
cause significant damage in 2002, although some small pockets may occur. 
 

 
 OTHER INSECTS 

 
A number of other insects are of concern in that either separately or in combination with 
other insects, they are capable of causing impacts on the forest.  The blackheaded 
budworm and the tussock moth are being detected over more areas on the Island.  The 
blackheaded budworm has also been detected in Labrador in the Cartwright area.  
These insects will be further monitored. 
  
As part of the defoliation survey, Department personnel mapped defoliation by the rusty 
tussock moth on the eastern side of the Northern Peninsula in 2000.  The area affected 
was approximately 1,000 ha.  In 2001, the infestation did not expand, although tussock 
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moth larvae were observed in some of the hemlock looper treatment blocks.  There was 
no control program for this insect. 
 
There was a report of bark beetle activity in Labrador near the Kenamu River, south of 
Goose Bay.  This infestation is being investigated.  
 
Activity and pockets of defoliation were identified by Inventory survey crews in the 
Sandwich Bay - White Bear River area of Labrador.  This has been attributed to black-
headed budworm.  
 
Reports have been numerous about dead and dying larch in eastern NF and particularly 
on the Avalon, caused by the larch beetle, which infests weakened trees defoliated by 
the larch sawfly or larch casebearer.  Infestations of this beetle have been recorded in 
the past and last a number of years.  There is also activity from the spruce beetle 
affecting large mature white spruce trees in eastern NF as well.  These are individual 
trees or several trees in close proximity to  one another. 
 
In 2001, as in 2000, pheromone traps were put out in thirty-nine (39) locations to 
monitor activity by the spruce budworm.  Although at low levels, male moths were 
captured at 32 of these sites.  The maximum average number recorded per trap was 
48.5.  This was an increase over levels in 2000, although not of biological concern at 
this point in time.  Monitoring will continue. 
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Session V - In Our Backyard - The Urban Municipal Perspective on IPM 
 

Chair : Geoff Munro 
Director General, Great Lakes Forestry Centre, Canadian Forest Service 

 
 
 

Séance V - Dans notre cour - Point de vue urbain et municipal sur la lutte intégrée 
 

Président - Geoff Munro 
directeur général, Centre de foresterie des Grands Lacs, service canadien des 

forêts 
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A MOLECULAR MARKER FOR ASIAN LONGHORN BEETLE 
 

Kethidi, 1,2, Damodar, Roden1, David B., Ladd1, Tim, Feng1, Qili, Krell2, Peter J., 
and Retnakaren1, Arthur 

 
1Great Lakes Forestry Centre, Canadian Forest Service, Natural Resources Canada, 

Sault Ste. Marie, Ontario 
2Department of Microbiology, University of Guelph, Guelph, Ontario 

 
 

Abstract 
 
 

The establishment of Asian long-horned beetle (ALB), Anoplophora glabripennis (Mot.) 
(Coleoptera: Cerambycidae) in North America seriously threatens many hardwood 
forests.  Morphological similarities and nuances between native and non-native 
immature larval taxonomy make identification difficult.  An important step in limiting the 
import and spread of this non-native beetle will be the development of a sensitive and 
reliable detection system such as the use of unique molecular markers.  DNA markers 
were identified for ALB detection based on sequence characterized amplified regions 
(SCARS) derived from a randomly amplified polymorphic DNA (RAPD) band.  A 2500-
bp DNA fragment that was present only in ALB and not in other Cerambycids was 
identified after screening 230 random primers.  This fragment was cloned and 
sequenced.  Three pairs of extended 22-mer oligonucleotide primers were designed 
and used to perform diagnostic PCR and generate SCARS markers.  The first pair of 
primers amplified a single 500-bp fragment of ALB DNA, but this did not differentiate 
ALB from other species.  The other two pairs of SCAR primers amplified bands of 1300- 
and 2500-bp, respectively, that were capable of differentiating ALB from other closely 
related non-native and native Cerambycids, such as Anoplophora chinensis (Forster), 
Monochamus scutellatus (Say), Plectrodera scalator (Fab), Saperda tridentate (Olivier) 
and Graphisurus fasciatus (Degeer).  These two markers can be amplified using DNA 
from body parts such as wing, leg, and antenna as well as all developmental stages 
including egg, larva, pupa, and adult.  They were also capable of identifying ALB from 
the DNA extracted from frass.  These results demonstrate that DNA markers can be 
successfully used for unambiguously identifying ALB from other closely related 
Cerambycids.  This study was supported in part by the Canadian Biotechnology 
Strategy Fund.  
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Un marquer moléculaire pour le longicorne d�Asie 
 

Kethidi, 1,2, Damodar, Roden1, David B., Ladd1, Tim, Feng1, Qili, Krell2, Peter J., et 
Retnakaren1, Arthur 

 
1Ressources naturelles Canada, Centre de foresterie des Grand Lacs, Service 

canadien des forêts, Sault Ste. Marie, Ontario 
2Département de microbiologie de l�Université de Guelph, Guelph, Ontario 

 
 

Résumé 
 

L�arrivée du longicorne d�Asie Anoplophora glabripennis (Mot.) (Coleoptera: 
Cerambycidae) en Amérique du Nord constitue une grave menace pour de nombreuses 
forêts de feuillus.  Les similarities et les nuances morphologiques entre la taxonomie 
des larves immatures indigènes et exotiques compliquent l�identification.  Un bon 
moyen de limiter l�importation et la propagation de ce coléoptère exotique consiste à 
mettre au point un mécanisme de détection sensible et fiable tel que l�utilisation de 
marqueurs moléculaires.  On a identifié des marqueurs d�ADN utiles à la detection du 
longicorne d�Asie grâce à l�application de régions amplifiées charactérisées de la 
séquence (SCAR) et à l�analyse des régions polymorphes amplifiées de l�ADN à l�aide 
de séquences aléatoires (RAPD).  Après avoir fait des essais de sélection à l�aide de 
230 amorces prises au hasard, on a identifié, chez le longicorne d�Asie seulement et 
non chez d�autres cérambycidés, un fragment d�ADN de 2500 paires de bases.  On a 
cloné ce fragment et on en a déterminé la séquence.  On a ensuite conçu et utilisé trois 
grandes (22 mer) paires d�amorces oligonucléotides afin de réaliser un diagnostic à 
l�aide d�une PCR et de produire des marqueurs SCAR.  La première paire d�amorces a 
permis d�amplifier un fragment de 500 paires de base du longicorne d�Asie, ce qui n�a 
toutefois pas permis de différencier ce longicorne des autres espèces.  Les deux autres 
paires d�amorces SCAR ont permis l�amplification de bandes de 1300 et de 2500 paires 
de base respectivement, lesquelles ont réussi à différencier le longicorne d�Asie des 
autres cérambycidés étroitement apparentés, indigènes et exotiques, notamment de 
Anoplophora chinensis (Forster), de Monchamus scutellatus (Say), de Plectrodera 
scalator (Fab), de Saperda tridentata (Olivier) et de Graphisurus fasciatus (Degeer).  
Ces deux marqueurs peuvent être amplifiés à l�aide d�ADN provenant de certaines 
parties du corps, par example de l�aile, de la patte et de l�antenne, ou de l�insecte à 
différentes étapes de développement, notamment de l�oeuf, de la larve, de la nymphe et 
de l�insecte adulte.  Ils ont également permis l�identification du longicorne d�Asie à partir 
d�ADN extrait de sciures.  Ces résultats prouvent que les marqueurs d�ADN peuvent 
servir à distinguer sans equivoque le longicorne d�Asie d�autres cérambycidés 
apparentés.  Cette étude a été rendue possible en partie par le Fonds de la Stratégie 
canadienne en matière de biotechnologie.   
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BROWN SPRUCE LONGHORN BEETLE: UPDATE ON SURVEY, 
ERADICATION AND RESEARCH 

 
Jon Sweeney, Peter deGroot Linda MacDonald,  

Natural Resources Canada, Canadian Forest Service, Atlantic Forestry Centre, 
Fredericton, New Brunswick 

and 
Gregg Cunningham,  

Canadian Food Inspection Agency, Dartmouth, Nova Scotia 
 

Abstract 
 
A summary of two experiments is presented.  The first experiment tested the attraction 
of spruce blends (monoterpenes) and trap efficacy on the brown spruce longhorned 
beetle (BSLB).  Traps tested included the Lindgren funnel trap, the IPM Intercept trap, 
and the Cross-vane pan trap (�Peter Pan�).  Spruce blend was significantly attractive to 
BSLB.  Mean catch was highest in the cross-vane pan traps and lowest in the funnel 
traps, although not significantly.  The second experiment examined the effect of ethanol 
on the attraction of spruce blend and racemic α-pinene.  This experiment was 
inconclusive and should be repeated.      
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Le point sur le longicorne brun de l'épinette : surveillance, recherche 
et éradication 

 
Jon Sweeney, Peter deGroot et Linda MacDonald  

Ressources naturelles Canada, Service canadien des forêts, Centre de foresterie de 
l�Atlantique, Fredericton, Nouveau-Brunswick 

et 
Gregg Cunningham  

Agence canadienne d'inspection des aliments, Dartmouth, Nouvelle-Écosse 
 
 

Résumé 
 
Deux expériences sont résumées. La première porte sur le pouvoir d'attraction de 
mélanges de substances produites par l'épinette (monoterpènes) et sur leur efficacité 
comme appât pour la capture du longicorne brun de l'épinette (LBE). Les pièges 
suivants ont notamment été testés : le piège à entonnoirs Lindgren, le piège Intercept 
d'IPM et le piège « Peter Pan ». Le mélange de monoterpènes de l'épinette a nettement 
montré un effet attractif sur le LBE. Les captures les plus nombreuses ont été obtenues 
dans les pièges « Peter Pan »; les plus faibles, dans les pièges à entonnoirs, quoique la 
différence ne soit pas significative. La deuxième expérience visait à examiner l'effet de 
l'éthanol sur les pouvoirs d'attraction du mélange étudié dans la première expérience et 
de l'α-pinène racémique. Cette expérience n'a pas été concluante et devrait être 
répétée. 
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Capture of brown spruce longhorn beetles in host-volatile-baited 
traps  

 
J. Sweeney, P. de Groot, & L. MacDonald 

Natural Resources Canada - Canadian Forest Service 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Summary 2000 Trapping Experiment 
• Funnel traps 
• α-pinene (95/5 -/+), ethanol, Ips pheromone 
• total of only 8 T. fuscum captured 
• no lure was more attractive than the unbaited control: 
 
 lure       T. fuscum capture 
dalpha-pinene (high) + ethanol (high)    3 
alpha-pinene  (high) + ethanol (high) + Ips pheromone  1 
unbaited control       4 

 
 

Cortical volatiles were collected in situ from BSLB-infested red spruce in PP Park 
in May 2001 
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Spruce Blend :   
(+/-) a  - pinene    44.3 % 
(-)    B  - pinene     18.8 % 
(+)    3 - carene    10.2 % 
(+)          limonene    17.8 % 
        a  - terpinolene     8.9 %    
 
 
 
2001 � Two field experiments 
 

1. Attraction of spruce blend and trap efficacy 
• 2 lures: spruce blend vs. unbaited 
• 3 trap designs 
• replicated 10X in randomized blocks on McNabb Island, NS, 14 June-16 

August 
• traps checked weekly 
• lures replaced fresh on 12 July 
• total T. fuscum catch per trap transformed by square root and subject to 

ANOVA 
 
 
             IPM Intercept    Cross-vane pan trap  

(�Peter-Pan�) Degroot and Nott 2001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lindgren funnel 
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Expt. 2 Effect of ethanol on attraction of spruce blend and racemic α-pinene 
• 6 lures 
 - spruce blend 
 - spruce blend + ethanol 
 - α-pinene  
 - α-pinene + ethanol 
 - ethanol 
 - unbaited  
• funnel traps 
• replicated 10X in randomized blocks in Point  Pleasant Park, 20 June to 15 

August, 2001 
 
 
 
 
 
 
 
 
 
 

Trap Lure T. fuscum Tetropium 

Cross vane pan SB 2.9 (1.3) a 3.4 (1.4) a

Intercept SB 2.0 (0.6) a 2.3 (0.6) a

Funnel SB 1.1 (0.3) a 1.4 (0.3) a

Cross vane pan C 0.0 (0.0) b 0.0 (0.0) b

Intercept C 0.0 (0.0) b 0.0 (0.0) b

Funnel C 0.0 (0.0) b 0.0 (0.0) b

Trap Lure T. fuscum Tetropium 

Cross vane pan SB 2.9 (1.3) a 3.4 (1.4) a

Intercept SB 2.0 (0.6) a 2.3 (0.6) a

Funnel SB 1.1 (0.3) a 1.4 (0.3) a

Cross vane pan C 0.0 (0.0) b 0.0 (0.0) b

Intercept C 0.0 (0.0) b 0.0 (0.0) b

Funnel C 0.0 (0.0) b 0.0 (0.0) b

Expt. 1 Mean (± SE) catch per trap, n = 10.Expt. 1 Mean (± SE) catch per trap, n = 10.

SB = spruce blend; C = unbaited controlSB = spruce blend; C = unbaited control



 

 291

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Summary 
 

1. Spruce blend, a synthetic lure composed of the main monoterpenes emitted from 
red spruce cortical tissue, was significantly attractive to the BSLB. 

2. Mean catch was highest in the cross vane pan  traps and least in the funnel traps 
but differences were not significant. 

3. Experiment (2), testing for the effects of combining ethanol with spruce blend or 
α-pinene was inconclusive due to low total catch, and should be repeated.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Lure T. fuscum Tetropium 

SB + ethanol 0.5 (0.3) 0.5 (1.4) 

SB 0.2 (0.2) 0.2 (0.2) 

(-/+) α-pinene + ethanol 0.0 (0.0)  0.0 (0.0) 

(-/+) α-pinene 0.1 (0.1) 0.1 (0.1)

ethanol 0.0 (0.0) 0.0 (0.0)

unbaited 0.0 (0.0) 0.1 (0.1)

Lure T. fuscum Tetropium 

SB + ethanol 0.5 (0.3) 0.5 (1.4) 

SB 0.2 (0.2) 0.2 (0.2) 

(-/+) α-pinene + ethanol 0.0 (0.0)  0.0 (0.0) 

(-/+) α-pinene 0.1 (0.1) 0.1 (0.1)

ethanol 0.0 (0.0) 0.0 (0.0)

unbaited 0.0 (0.0) 0.1 (0.1)

Expt. 2.  Mean (± SE) catch per trap in funnel 
traps, Point Pleasant Park, NS (n = 10.)
Expt. 2.  Mean (± SE) catch per trap in funnel 
traps, Point Pleasant Park, NS (n = 10.)

SB = spruce blendSB = spruce blend
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DUTCH ELM DISEASE - INTRODUCTION AND CONTEXT 
 

Dave Kennington,  
Natural Resources Canada, Great Lakes Forestry Centre, Canadian Forest Service, 

Sault Ste. Marie, Ontario 
 
 

Abstract 
 
A brief presentation on the resurgence of Dutch Elm Disease in North America and the 
importance of it�s management.  Incidence of elm infection is currently on the rise.  
Research and development and control methods are discussed as well as an Integrated 
Control Program that involved monitoring, sanitation, systemic fungicide injection, 
replanting and public education. 
 
 
 
 
 
 
 
 

La maladie hollandaise de l�orme � introduction et contexte 
 

Dave Kennington,  
Ressources naturelles Canada, Service canadien des forêts, Centre de foresterie des 

Grands Lacs, Sault Ste. Marie, Ontario 
 
 

Résumé 
 
Bref exposé sur la résurgence de la maladie hollandaise de l'orme en Amérique du 
Nord et l'importance de sa maîtrise. Une augmentation de l'incidence de l'infection est 
observée. Les activités de recherche�développement sont examinées ainsi que les 
méthodes de lutte, dont un programme de lutte intégrée comportant plusieurs volets : 
surveillance, coupes d'assainissement, injection de fongicide, plantation et 
sensibilisation du public. 
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Context for the Inclusion of Dutch Elm Disease in the 2001 Pest 
Management Forum. 

 
Dave Kennington 

Canadian Forest Service, Great Lakes Forestry Centre 
 
 
The inclusion of Dutch Elm Disease prevention and control in this year�s Pest Forum 
was prompted by the reported resurgence of the disease through much of the Elm�s 
range in north America. A great deal of concern is being expressed by the forestry 
departments of many municipalities in eastern Canada regarding the marked increase 
in the number of infections occurring in urban settings, and the costs of dealing with all 
aspects of the disease. After some twenty years of control programs, infection rates had 
fallen, in most areas, to below 2 percent, which is usually regarded as a manageable 
level. However, in the past two years, monitoring has shown that the incidence of 
infection is on the rise, and increases in the incidence of DED topping 3 percent in the 
high value elm population is occurring. In unmanaged areas, such as ravines, and river 
corridors within built up areas, infection rates may be even higher. What are the 
implications of this? 
 
In Winnipeg, for example, the approximately 62,000 boulevard elm trees are estimated 
to be worth approximately $307,144,860, and add approximately $160,000,000 to 
property values. Other estimates have placed the combined value of all elms in 
Winnipeg at between $651 million and $1.2 billion, not including their effect on property 
values. These figures indicate the magnitude of the potential problem. It is estimated 
that even a doubling of the annual Elm loss rate would, in Manitoba, cost as much as 
$25 million for removals, and a further $28 million for replacement trees spread over a 
decade.* Similar situations exist across the Elm�s range. 
 
The benefits of well-treed communities need no elaboration in urban forestry or town 
planning circles, and anyone familiar with prairie towns and cities, or who has strolled 
down such streets as Island Park Drive here in Ottawa, would need little convincing that 
the aesthetics of these areas would be damaged if the Elms had to be removed. The 
economic, environmental, and health benefits derived from air quality, cooling and storm 
water management, would also be lost in locations heavily dependant on the Elm. The 
economic, and social costs involved in any upswing in DED infection rates therefore, 
are of sufficient importance to merit the attention of people in the pest management 
business. 
 
Over at least the past three decades, research and development of control methods and 
strategies have been devised and used with varying degrees of success. In many 
smaller centers, the management practice of choice has been sanitation, which can be 
very effective if done properly, with timely pruning, removal and careful disposal when 
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necessary. Often, however, sanitation has meant �cut �em all down and plant something 
else.� 
 
A more progressive and effective system was adopted in other areas where an 
integrated control program, such as the one devised by Dr. Ed Kondo�s DED research 
group at the Canadian Forest Service�s Great Lakes Forestry Centre in Sault Ste. Marie 
was used. Monitoring, sanitation, systemic fungicide injection, replanting, and public 
education formed the basis of this IPM approach to battling DED. For many years, this 
proved to be an effective strategy, and in municipalities where this kind of commitment 
was made, large Elm populations still exist. However, as DED incidence was lowered to 
less than 1 percent, the danger seemed to have passed, and other budget 
considerations often took precedence. Many Municipalities that once had clearly 
defined, well-funded control programs, have allowed them to slip away as other 
priorities emerged vying for scarce financial resources. The recent noticeable 
resurgence of DED has, however, triggered a renewed interest in controlling the 
disease.  Some promising new treatments, using more effective chemicals, elicitors, 
and non-chemical pesticides, are being developed, or are already on the market. These 
innovations provide hope for the continued presence of the elm as a major component 
of at least the urban landscape. 
  
To bring everyone up to date on the current state of research into DED control methods, 
and treatment strategies, we have with us today two of the leaders in these fields. Mike 
Allen is the City Forester with The City Winnipeg, and Dr. Martin Hubbes Emeritus 
Professor at the University of Toronto.  
 
Mike will give us an overview of the management of DED in Winnipeg, and Dr. Hubbes 
will discuss the impact of the results of his University of Toronto team�s induced 
resistance work using non aggressive strains of Ophiostoma ulmi in the control of Dutch 
Elm Disease. 
                
*Sources: 
 
A.R. Westwood, "A Cost Benefit Analysis of Manitoba�s Integrated Dutch Elm Disease 
Management Program, 1975-1990" Entomology Society, Manitoba, Vol. 47, 1991, pp. 
44-59. 
 
Dutch Elm Disease Assessment - 2000 for the City of Winnipeg Public Works 
Department, Parks and Open Space Division - Forestry Branch 
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Urban Forest Management of Dutch Elm Disease  
 

Mike Allen, City Forester,  
City of Winnipeg, Parks and Open Spaces Division, Forestry Branch 

Winnipeg, Manitoba 
 

 
 

Abstract 
 

Until 1995, annual DED losses were kept to a rate of less than 2%.  Over the past two 
years, the elm loss rate has been almost 3%.  Almost 90% of the elm losses occur in 
linear forest blocks within the city�s major river corridors.  Much of this land is owned by 
the private sector.  Elm is virtually eliminated in some parts of these corridors. 
 
The City of Winnipeg employs the most up-to-date control techniques in its integrated 
pest management (IPM) to control DED.  However, even with an annual budget of $2.4 
million, we find it impossible to keep the elm loss rate to less than 2%.  Our programs 
need new directions.  As of 2001, the city and the province of Manitoba forestry 
branches have entered into a whole new strategy to curtail DED losses not only in 
Winnipeg, but also in 32 other Manitoban communities � which also have active DED 
control programs. 
 
Current IPM strategies include: 
• sanitation (removal of dead, diseased elms) 
• regular pruning of elms; seasonal pruning restrictions 
• native elm bark beetle control 
• enforcement of Manitoba tree pruner�s license regulations 
• prohibition of stored elm wood with bark intact e.g. fire wood 
• systemic fungicidal injections 
• city perimeter buffer zone management 
• public awareness and education program 
 
New Strategies include: 
• research into alternate bark beetle control using non-chemical pesticides 
• research into the timing of DED elm removals 
• supporting research at the University of Toronto into induced resistance strategies 

using elicitation 
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Lutte contre la maladie hollandaise de l�orme dans les forêts urbaines 
 

Mike Allen, aménagiste forestier municipal,  
City of Winnipeg, Parks and Open Spaces Division, Forestry Branch, Winnipeg, 

Manitoba 
 
 

Résumé 
 
Jusqu�en 1995, les pertes annuelles d�arbres attribuables à la maladie hollandaise de 
l�orme se sont maintenues à moins de 2%, mais au cours des deux dernières années, 
ce pourcentage est grimpé à presque 3%.  Près de 90% de ces pertes sont survenues 
dans les parcelles forestières linéaires comprises à l�intérieur des principaux corridors 
riverains de la ville.  La majeure partie de ce territoire appartient au secteur privé.  
L�orme est pratiquement disparu dans certaines parties de ces corridors. 
 
La ville de Winnipeg emploie les méthodes de lutte les plus évoluées dans le cadre de 
son programme de lutte intégrée contre la maladie hollandaise de l�orme.  Toutefois, 
même si nous disposons d�un budget annuel de 2.4 millions de dollars, nous sommes 
incapables de maintenir les pertes d�ormes sous le seuil des 2%.  Il nous faut donc 
réorienter nos programmes.  En 2001, les services de foresterie de la ville et de la 
province du Manitoba ont fait appel à une toute nouvelle stratégie pour réduire les 
pertes dues à la maladie hollandaise de l�orme, non seulement à Winnipeg, mais aussi 
dans les 32 autres communautés de la province qui s�emploient activement à combattre 
la maladie. 
 
La présente stratégie de lutte intégrée repose sur: 
• la mise en place de mesures d�assainissement (élimination des ormes morts ou 

maladies); 
• l�émondage régulier des ormes et l�imposition de restrictions saisonnières; 
• la mise en place de mesures de lutte contre les éspèces de scolytes indigènes 

associées à l�orme; 
• l�application du règlement du Manitoba régissant la délivrance des licences 

d�emondeurs; 
• l�imposition de restrictions interdisant l�entreposage de bois d�orme non écorcé (p. 

ex. bois de foyer); 
• l�administration par injection de fongicides systémiques; 
• la mise en oeuvre d�un programme de sensibilisation et d�education de la  

population. 
 
La nouvelle stratégie prévoie: 
• la tenue de recherches visant à mettre au point de nouvelles options de lutte contre 

les scolytes de l�orme utilisant des pesticides non chimiques; 
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• la tenue de recherches visant à determiner le moment idéal pour éliminer les arbres 
atteints de la maladie hollandaise de l�orme; 

• l�octroi d�un soutien financier à l�Université de Toronto en vue de favoriser la 
poursuite des travaux sur les stratégies d�induction d�une résistance par élicitation. 
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URBAN FOREST MANAGEMENT OF DUTCH ELM DISEASE 
IN WINNIPEG 

 
BY 

MICHAEL ALLEN, M.Sc.F., R.P.F. 
 
 
 
THE URBAN FOREST  
 
• Planted trees, shrubs and grass 
• Remnant natural trees 
• Aesthetic, functional, recreational 
• Deciduous tree cover dominates 
 
 
 
 
THE RURAL FOREST 
 
• Deciduous tree cover dominates 
• Fibre production, firewood, syrup 
• Wildlife, water shed protection 
• Recreation 
 
 

 
 
 

American Elm Trees 
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ELM CANOPIES ON WINNIPEG�S  STREETS 
• 215,000 elms in total 
• 62,500 elms on street boulevards 
• Nearly 450 km of elm lined streets with arching cathedral-like branches 
• Oldest elms: 300 � 500 years 
• Appraised value ~$650 million (Westwood, 1991) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
DUTCH ELM DISEASE 
(Ophiostoma ulmi) 
 
• Winnipeg Elm Park Place 
• Nova Scotia elm Highway 201 Annapolis Valley 
• Winnipeg DED Losses:  100,000 trees over 26 year period 
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D.E.D. Killed Trees 
 

Dead elms in open rural landscapes 
 

 
 

Signs of D.E.D. 
 
• Flagging, curled, green leaves � early phase 
• Flagging, curled, dead leaves � final phase 

 
 
 
 
 
 
 
 
 
 
 

 
• Red brown striations under twig bark 
• Red brown striations under trunk bark 
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Dutch Elm Disease and Elm Bark Beetles 
 
• native elm bark beetle feeding on twig 
• beetle gallery showing adult and larvae 
 
 
 
 
 
 
 
 
 
 
 
 
• Beetle galleries in bark 
• D.E.D. fruiting bodies in gallery 
 
 
 
 
 
 
 
 
 
 
 
Dutch Elm Disease 
Graphium Stage (asexual spores) 
 
• DED spore-bearing structures (coremia or synnemata) 
• Head of synnema consisting of conidia spores 
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• Perithecia (sexual phase of DED bearing ascospores) 
• D.E.D. hyphae in elm vessels and pores 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Integrated Pest Management of Dutch Elm Disease 
  

Strategies 
 

• Sanitation (timely removal of dead & diseased elms) 
• Regular pruning of elms (seasonal pruning restrictions by provincial regulation) 
• Native elm bark beetle control 
• Prohibition of stored elm wood with bark intact (eg. firewood) 
• Systemic fungicidal injections 
• Winnipeg perimeter (10 �20 km) buffer zone management by provincial forestry 

branch 
• Enforcement of Manitoba arborist licensing regulations 
• Public awareness and education program with community partner  
 

Management of D.E.D. 
 
Sanitation 
• diseased elm removal in forests 
• regular elm tree pruning (removing dead limbs especially) 
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Pre-Removal Girdling 
• diseased elm not girdled waiting to be 

removed (past practice) 
• girdled diseased elm  (present 

practice) 
 
 
 
 
 
 
 
 
 
Basal Spraying 
• spraying lower 30 cm of trunk on residential elms 
• spraying lower 30 cm of trunk on park and forest elms 
 
 
 
 
 
 
 
 
 
 
 
Preventative Injections 

 
 
 
 
 
 
 
 
 
 
 
 
 

Arbotech    Elicitor    Alamo 
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WINNIPEG DED LOSS CHART
1975-2000

WINNIPEG DED LOSS RATE AT 2% COMPARED 
WITH ANNUAL LOSSES



 

 308

IMPACT TO WINNIPEG�S STREETS OF LOSS OF ELMS 
 
• Before D.E.D. 
• After D.E.D. 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
FUTURE  STRATEGIES  TO  CONTROL  DUTCH   ELM DISEASE 

 
• research into alternate elm bark beetle control using non-  chemical pesticides 
• research into the timing of DED elm removals 
• research into the origin of late season infections of DED 
• supporting the research at U. of T. (Dr. M. Hubbes) into induced resistance 

strategies using elicitation 
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Search for a Cure - Dutch Elm Disease Research and Development 
 
 

M. Hubbes 
Faculty of Forestry, University of Toronto 

Toronto, Ontario  
 
 

Abstract 
 
In 1933, Chester suggested that plants can acquire immunity comparable to that in 
animals. Gäumann (1950) distinguishes between acquired immunity and induced 
immunity. In acquired immunity, recovery from infection protects against re-infection 
whereas in induced immunity an existing infection protects against super-infection. 
Today this latter phenomenon is known as induced resistance which can be expressed 
locally in tissues surrounding the point of treatment or expressed in tissue distantly 
located from the point of treatment as in systemically acquired resistance (SAR). 
Induced resistance provides a technology that has the potential to reduce the 
dependence on chemical pesticides. It is a technology that is safe for human health and 
the environment. Experience shows that induced resistance is a concerted but variable 
interplay between the triggering agent, the genetics of the host, its physiological health 
status, and the environment. 
 
In 1981, our research group at the Faculty of Forestry, University of Toronto, discovered 
that young elm seedlings (4 years old) acquired resistance against aggressive strains of 
the Dutch elm disease pathogen (Ophiostoma novo ulmi) when first inoculated with a 
non-aggressive strains (O. ulmi) of the elm pathogen. We repeated this work with older 
elm trees whereas 12 elm trees between 15 and 20 years old were inoculated at breast 
height with 16,000 spores and 3 trees with 32,000 spores of O. ulmi on June 1, 2000. 
Five trees were challenged on June 12, 2000 with 1,000 spores of O. novo ulmi at a 
side branch, imitating the infection process by the European bark beetle. Out of the 15 
conditioned trees only 1 tree was lost by September 2001. As an example slides are 
shown that document the dramatic sequence of symptom development and recovery of 
one tree (#4) during the period of July 2000 to September 2001. The impact of these 
results on the control of Dutch elm disease is discussed. 
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À la recherche d�un rèmede � Recherche et développement sur la 
maladie hollandaise de l�orme 

 
 

M. Hubbes, Ph. D. 
faculté de foresterie de l�Université de Toronto,  

Toronto, Ontario 
 
 

Résumé 
 
En 1933, Chester émet l�hypothèse que les plantes peuvent acquérir une immunité 
comparable à celle observée chez les animaux.  Gaumann (1950) établit une distinction 
entre l�immunité induite.  Dans le cas de l�immunité acquise, une infection naturelle 
confère une protection contre une réinfection par le même agent.  En comparaison, 
l�immunité induite chez un sujet infecté assure une protection contre la surinfection.  
Aujourd�hui, ce dernier est phénomène est connu sous le nom de résistance induite, qui 
peut s�exprimer localement dans les tissus distants de ce point, comme dans le cas de 
la résistance systèmatique acquise.  La résistance induite fournit une technologie qui 
pourrait nous aider à réduire notre dépendance à l�égard des pesticides chimiques.  
Cette technologie est sans danger pour les humains et l�environnement.  L�expérience 
démontre que la résistance induite résulte d�une interaction concertée mais variable 
entre l�agent déclencheur, les caractéristiques génétiques de l�hôte, l�état de santé 
physiologique de ce dernier et l�environnement.   
 
En 1981, notre équipe de recherche à la faculté de foresterie de l�Université de Toronto 
a découvert qu�il est possible de rendre les jeunes semis d�orme (âgés de 4 ans) 
résistants à des souches agressives de l�agent de la maladie hollandaise de l�orme 
(Ophiostoma novo ulmi) en leur inoculant une souche non agressive (O. ulmi) de l�agent 
pathogène.  Nous avons répété l�expérience avec des ormes plus âgés.  Le 1er juin 
2000, nous avons injecté à hauteur de poitrine 16,000 spores d�O. ulmi à 12 ormes 
âgés de 15 à 20 ans et 32,000 spores du même agent à 3 arbres.  Le 12 juin, nous 
avons provoqué cinq arbres en leur inoculant 1,000 spores d�O. ulmi dans une branche 
latérale, reproduisant ainsi le processus d�infection par le scolyte européen de l�orme.  
Parmi les 15 arbres préalablement rapports à l�agent de la maladie, un seul était mort le 
1er septembre 2001.  Des diapositives illustrent la séquence spectaculaire d�apparition 
des symptômes de la maladie et du rétablissement d�une arbre (no 4) entre juillet 2000 
et septembre 2001.  L�impact de ces résultats sur la lutte contre la maladie hollandaise 
de l�orme est examiné.   
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Search for a Cure - Dutch Elm Disease Research and Development 
 

M. Hubbes 
Faculty of Forestry, University of Toronto 

 
 
In 1933 based on a literature review, Chester suggested that plants can acquire 
immunity comparable to that in animals. Gäumann (1950) distinguishes between 
acquired immunity and induced immunity. In acquired immunity, recovery from infection 
protects against re-infection whereas in induced immunity an existing infection protects 
against super-infection. Today this later phenomenon is known as induced resistance 
(Kuc 1995). This phenomenon can be expressed locally in tissues surrounding the point 
of treatment or expressed in tissue distantly located from the point of treatment as in 
systemically acquired resistance (SAR) (Ryals et al. 1994, Heath 1995, Dong 1998, 
Waterhouse et al. 2001). All plants possess the genetic information for disease defence, 
therefore susceptibility is the exception rather the rule. This genetic information is 
translated into specific defence compounds expressed by resistant as well as by plants 
in which resistance has been induced. The multitude of these compounds are generally 
species dependent ranging from organic secondary plant products to low molecular 
weight proteins, enzymes, and glycoproteins, just to name a few. Low molecular weight 
antimicrobial compounds produced in response to pathogen attack have been termed 
phytoalexins. Not all defence compounds have to be highly active against all pathogens 
to provide resistance, but when synthesized by plants in the proper sequential order 
these compounds constitute a very effective multi-barrier defence system  (Kuc 1995). 
The efficiency of induced resistance depends on the quality and duration of the inducing 
signal and on the capacity of the plant to switch quickly from its normal metabolism to 
biochemical processes producing effective defence barriers. These events are 
controlled by genetic and environmental influences. Therefore induced resistance is a 
concerted but also variable interplay between the triggering agent, the host's genetics, 
its physiological health status, and the environment. The right interplay of these factors 
makes it very difficult for a pathogen to adopt to or circumvent the biochemical or 
mechanical hurdles set by the host to prevent pathogen attack. It is therefore not 
surprising that induced resistance is a very attractive form of disease control. It is 
environmentally friendly, and possesses a low risk to human health. 
 
In 1981, our research group on Dutch elm disease (DED) at the Faculty of Forestry, 
University of Toronto, discovered that young elm seedlings (4 years old) acquired 
resistance against aggressive strains when first inoculated with a non-aggressive 
strains of the DED pathogen (Hubbes and Jeng 1981). These experiments were again 
confirmed by Jeng et al. in 1983, and led to the development of the hypothesis of 
biological control of DED through induced resistance.  Such a control would bring relief 
to the existing elm populations planted as shade trees until they could be replaced by 
disease tolerant American elms (Figs. 1-3). 
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Fig. 1.  Rearing of elm bark beetles under controlled conditions on elm logs infected 
with a non-aggressive strain (O. ulmi) of the DED fungus. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2.  Research hypothesis for Dutch Elm Disease control. 
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Fig. 3.  Research hypothesis outline for Dutch Elm Disease control. 

 
Fig. 1 proposes the rearing of elm bark beetles under controlled conditions on elm logs 
infected with a non-aggressive strain (O. ulmi) of the DED fungus. The beetles, 
contaminated with the fungal spores would disperse and introduce the non-aggressive 
strain into the elm host and trigger the host's defence system against aggressive strains 
(Ophiostoma novo ulmi). However, when we first proposed this hypothesis (Hubbes 
1981), there were also some risks involved because many facts in the biology and life 
cycle of the pathogen were not known. Therefore we proposed a sequence of 
experiments designed to clarify some facts in this host-pathogen interaction. Both 
figures (Figs. 2-3) indicate the factors we believed needed clarification and that would 
be important for the control of the disease. Without understanding the basic molecular 
events that govern host resistance and pathogen virulence no effective disease control 
can be achieved neither by induced resistance nor by a tree-breeding program. 
 
In this very limited presentation I will focus only on a rather small experiment that 
produced interesting results with important consequences for our concept of DED 
control. 
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Table 1 Dutch Elm Disease - Field 
Experiment 2000 

 

 
A. Conditioned with non aggressive strain (16,000 & 32,000 
spores) on June 1, 2000 

 

      Challenge with aggressive strain (1,000 
spores) on June 12, 2000 

 

# DBH CHALLENGE (SIDE BRANCH) 
2000    2001   

  5-Jul 25-Jul 15-Aug 26-Sep 13-Jun 1-Aug 19-Sep 
1* 9.9 0 0 0 4 4 4 4 
2 7.3 2 0 0 3 4 4 4 
3 9.1 3 1 1 1 4 4 4 
4 7.6 0 0 1 0 0 0 0 
5 10.4 1 1 1 4 4 4 4 

AVE 1.20 0.40 0.60 2.40 3.20 3.20 3.20 
*: 32,000 spores  
 
 
B. Conditioned with non aggressive strain (16,000 & 32,000 
spores) on June 1, 2000 

 

# DBH TREE 
2000    2001   

  5-Jul 25-Jul 15-Aug 19-Sep 13-Jun 1-Aug 19-Sep 
1* 9.9 2 2 1 1 0 0 0 
2 7.3 2 2 3 3 4 3 4 
3 9.1 2 3 2 3 0 0 2 
4 7.6 1 2 2 2 0 2 2 
5 10.4 1 2 2 3 0 0 0 

AVE 1.60 2.20 2.00 2.40 0.80 1.00 1.60 
       

6* 7.9 1 1 1 1 0 0 0 
7* 8.5 1 1 1 1 0 0 0 
8 5.7 0 0 0 0 0 0 0 
9 8.8 2 2 2 2 0 0 0 

10 4.8 0 0 0 0 0 0 0 
11 8.3 2 2 2 3 0 1 1 
12 6.0 3 2 2 2 0 2 3 
13 7.4 2 2 2 2 2 0 0 
14 8.7 2 2 1 1 0 0 0 
15 8.5 3 3 0 3 0 0 0 

AVE 1.60 1.50 1.10 1.50 0.20 0.30 0.40 
*: 32,000 spores   
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C. Control - Challenged with aggressive strain (1,000 
spores) on June 12, 2000 

 

# DBH TREE 
2000    2001   

  5-Jul 25-Jul 15-Aug 19-Sep 13-Jun 1-Aug 19-Sep 
1 5.9 0 0 0 0 4 4 4 
2 5.9 0 0 2 2 3 4 4 
3 5.6 0 3 4 4 3 4 4 
4 8.7 0 0 0 2 0 0 0 
5 4.7 0 2 3 2 4 4 4 

AVE 0.00 1.00 1.80 2.00 2.80 3.20 3.20 
 
As indicated in Table 1, twelve 15-20 years old elm trees were inoculated at breast 
height with 16,000 spores and 3 trees with 32,000 spores of O. ulmi on June 1, 2000. 
Five trees were challenged with 1,000 spores of O. novo ulmi at a side branch on June 
12, 2000, imitating the infection process by the European bark beetle. An additional 5 
trees were also inoculated with O. novo ulmi in a side branch as controls. All 20 trees 
did not show any disease symptoms at the time of treatment. 
 
Evaluation of wilting symptoms was made at 4 time periods during 2000 and 3 during 
2001 at a scale between 0 and 4. The scale 0 indicates no symptoms whereas scale 4 
indicates complete wilting. Distinction has been made between the treated branch and 
the whole tree (Table 1). As seen from Table 1 all branches except that of tree #4, were 
dead in September 2001. In comparison, only tree #2 showed complete wilting on 
September 19, 2001. I consider this tree as a loss. 
 
In general the challenged trees show somewhat higher disease symptoms than the 
conditioned trees, most of which were disease free in the second year after 
conditioning. There appears to be no difference between trees conditioned with 16,000 
or 32,000 spores of O. ulmi. 
 
In contrast to the conditioned and challenged trees, 4 out of 5 control trees that were 
only challenged were dead in September 2001. The symptom development and 
recovery of tree #4 during the period from July 2000 to September 2001 are shown in 
the following figures. 
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Fig. 4. Wilting symptoms of tree #4. One has the impression that the tree is well under 
its way to be overcome by DED (July 5, 2000). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5.  The tree has shed its wilted leaves, the disease did not progress further. There 
are no new yellow leaves. The red ribbon on the side branch marks the point of 
challenge inoculation. The branch appears healthy (July 25, 2000). 
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Fig. 6.  Some branch tips have lost their leaves. Otherwise the tree does not show any 
DED symptoms (August 15, 2000). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7.  No changes in symptom development were noticeable. We wondered how the 
tree would look in the following year (September 19, 2000). 
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Fig. 8.  This figure provided the answer on the status of the tree. To our surprise it 
developed normally. There were no signs of any external disease symptoms. The tree 
developed normally through the growing season until end of July (May 10, 2001). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 9.  One branch suffered severe wilting symptoms. We pruned this branch to see 
whether this measure would prevent the progress of the disease from this branch  
(August 1, 2001). 
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Fig. 10.  The disease did not progress throughout the tree after pruning (August 21, 
2001). 
 
In conclusion, this experiment indicates that the non-aggressive strain at 16,000 and 
32,000 spores, when injected into the stem of 15-20 year old trees does not kill the 
treated tree. Disease symptoms may occur but the trees are able to control the disease. 
Furthermore, the pretreated trees also withstand the attack of a very aggressive strain. 
This small experiment further supports the hypothesis that DED can be controlled by 
induced resistance. More experiments at many more locations have to be carried out to 
provide the data on the influence of genetic variation and site variation. 
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Session VI - Regulatory Affairs and Exotic Pest Update 
 

Chair : Geoff Munro 
Director General, Great Lakes Forestry Centre, Canadian Forest Service 

 
 
 

Séance VI - Le point sur les affaires réglementaires et sur les ravageurs exotiques 
 

Président - Geoff Munro 
directeur général, Centre de foresterie des Grands Lacs, service canadien des 

forêts 
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An Update of the Pesticide Re-evaluation Program in Canada 
 

Terry Caunter 
Re-evaluation Coordination Section 

Pest Management Regulatory Agency (PMRA) Health Canada, Ottawa, Ontario 
 
 

Abstract 
 
A discussion of Pest Management Regulatory Agency legislation, dates and updates, 
re-evaluation of pest control products, policy of the Food Quality Protection Act, pest 
management policy in Canada and the United States, re-evaluation programs, 
processes and process issues, and current forestry issues with a focus on fenitrothion. 
 
 
 
 
Le point sur le programme de réévaluation des pesticides au Canada 

 
Terry Caunter 

Section de la coordination de la réévaluation 
Agence de réglementation de la lutte antiparasitaire (ARLA), Santé Canada, Ottawa, 

Ontario  
 
 

Résumé 
 
Le point sur la législation relevant de l'Agence de réglementation de la lutte 
antiparasitaire, les échéances, les progrès, la réévaluation des pesticides, la politique 
de la Food Quality Protection Act, la politique phytosanitaire du Canada et des États-
Unis, les programmes de réévaluation, les processus, les enjeux et les questions 
intéressant particulièrement les forêts, une attention spéciale étant accordée au cas du 
fénitrothion. 
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An Update of the Pesticide Re-evaluation Program in Canada 
 

Terry Caunter 
Re-evaluation Coordination Section 

Pest Management Regulatory Agency (PMRA) Health Canada 
 
 
Legislation Governing Re-evaluation 
 
• Cancellation/suspension 

- Section 19 to 25 of the Regulations pursuant to the Pest Control Products Act  
 
• Discontinuation of sale by registrant 

- Section 16 
 
 
Steps to Dates and Updates 
 
• PMRA Re-evaluation Program 
• Regulatory Directive DIR2001-03 

- Published March 30, 2001 
- http://www.hc-sc.gc.ca/pmra-arla/english/pdf/dir/dir2001-03-e.pdf  

• Updates 
- http://www.hc-sc.gc.ca/pmra-arla/Phttp://www.epa.gov/pesticides/reregistration/ 

 
 
Re-evaluation 
• Use of current scientific approaches to examine continued acceptability of older 

active ingredients and their end-use products. 
 
Target 
• 405 Active ingredients and their end-use products (1994 and earlier) with a target of 

2006 for completion 
 
Outcome 
• Acceptable uses, rates, timing, methods of application, pre-harvest intervals, re-

entry intervals, cautionary and first aid statements, limitations and risk reduction 
measures 

 
Policies Food Quality Protection Act (USA) 
• Aggregate non-occupational exposure from a single pesticide 
• Cumulative effects from pesticides with a common mechanism of toxicity 
• Increased Susceptibility of Infants and Children 
• Endocrine Effects 
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Policies Food Quality Protection Act (USA)  (26) 
• Establishing Common Mechanisms of Toxicity 
• Drinking Water Assessments e.g. 

- SOP for Drinking Water Assessments 
- Factoring  Drinking Water Treatment into Assessments 

• Dietary Exposure e.g. 
- Choosing a percentile of Acute Dietary Exposure 
- Non-detected/Non-quantified residues 

• Residential Exposure 
• SOP for Using FQPA factor  
• Aggregate Exposure 
• Cumulative Exposure 
 
Policies (cont'd) 
• PMRA input to FQPA Policies 

- Tolerance Reassessment Advisory Committee (TRAC) 
- Committee to Advise on Reassessment and Transition (CARAT) 
- Science Advisory Panels 
- Commenting on proposed FQPA science policies as they are published by EPA 
- Working directly with EPA in developing science policies e.g. SOP for Residential   
Exposure 

• Public Input into FQPA policies 
- PMRA notifies on its website when EPA publishes new policy proposal on their 
website 
- Canadians urged to send comments directly to EPA 
- Provide copies of comments to PMRA 
- PMRA will adapt final U.S. policy to Canadian regulatory framework and highlight 
areas of difference (if any) 

• Toxic Substances Management Policy (TSMP) 
- specific to Canada 

• Formulants  
- harmonized with U.S. policy 

 
Re-evaluation Programs 
• RED published, relevant to Canadian conditions 
• Full Re-evaluation 

- Personal Insect Repellents 
- Heavy Duty Wood Preservatives 

• FQPA Chemicals 
- Organophosphates 

• Special Reviews 
- Lindane 
- TBT antifouling paints 
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Process 
• Foreign reviews, especially from the U.S., to be used where available, supplemented 

by original data, published information, etc. 
• Use surveys, determination of important uses, actual rates and number of 

applications, provincial participation, stakeholder input 
• PMRA risk assessments and regulatory decisions 
• Impact of U.S. EPA decisions on Canadian conditions and registrations 
 
 
Process Issues, PMRA 
 
• Early communication registrants, provinces, other government departments, users 

and their organizations 
• Defining Uses important/critical uses, rates, application rates (max individual and 

seasonal), no of applications, timing of applications, type of application (aerial, 
ground, soil, foliar) 

• Gathering Information monitoring data, use data, incident data 
• Early Participation in EPA process 
• Other Issues: 

- Priorities and Scheduling 
- Reviews based on reviews from other countries 
- Data Ownership and Access Issues 
- Consultation and nature of consultation 
- Data Gaps unique to Canada 
- Different Outcomes, different MRLs/Tolerances and needs 

 
 
Current Forestry Issues 
 
Re-evaluation of pesticides used in forest protection 
• Organophosphates (OP) 
• Communication with users 

- Survey of  OP uses in forest / nurseries was conducted in 2000 through Ontario 
- Ministry of Natural Resources 
- Comments were received from most provinces 

 
Re-evaluation of fenitrothion 
• Special review conducted in the early 1990s 
• Decision Document, E95-01: Registration Status of Fenitrothion Insecticide was 

issued in April of 1995 
- Broad-scale (greater than 500 ha) aerial application for control of spruce 
budworm and hemlock looper phased out by December 31, 1998. 
- Other registered uses required buffer zones, rates were reduced and maximum 
number of applications reduced. 
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• In U.S., the registrant requested cancellation of forestry uses in 1992 after EPA 
issued a Data Call-In. 

• The only registered use in the U.S. is for containerized ant and roach baits in child 
resistant packaging. 

• In Canada, only one product now registered and for for forestry only. 
• Based on the information available to PMRA, there has been no recent fenitrothion 

use. 
• Prior to initializing an extensive re-evaluation, it will be necessary to confirm whether 

existing uses are of value. 
• A Re-evaluation Document will soon be released for consultation. 
• If the forestry community wishes to retain the fenitrothion registration, this will be the 

opportunity to officially respond. 
• Points to consider if a detailed review is conducted : 

- Acceptability with respect to human exposure and/or environmental exposure. 
- Adequacy of the database to assess health or environmental risks (to be 
determined). 
- If additional data are required, the company may not decide to pay for and 
conduct the requested studies. 

• Points to consider if a detailed review is conducted : 
- The company may decide not to support the fenitrothion registration anyway. 
- There may be further restrictions imposed on the use of fenitrothion. 
- The current use pattern may be maintained. 

 
Next Steps 
 
• Re-Evaluation will continue for carbamates, synthetic pyrethroids, and other 

pesticides. 
• The PMRA will strive to have a proactive approach to re-evaluation; stakeholders 

such as the user community and registrants will be asked  which uses are critical to 
the perspective sector. 
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Regulatory Challenges: Wood Packaging, Traditional Forest 
Commodities and Nursery Stock 

 
Greg Stubbings 

National Manager, Forestry Section 
Canadian Food Inspection Agency, Ottawa, Ontario  

 
 

Abstract 
 
A presentation of the risks associated with wood packaging materials, import and export 
programs and standards in Canada with regards to insect and disease pathways, and a 
discussion of high profile insects and diseases being monitored such as sudden oak 
death, brown spruce longhorn beetle, red haired bark beetle, pine pitch canker, 
Japanese cedar longhorn beetle, and the hemlock woolly adelgid. 
 
 
 
 

Défis en matière de réglementation : emballages de bois, produits 
forestiers traditionnels et matériel de pépinière 

 
Greg Stubbings 

Gestionnaire national, Section des forêts 
Agence canadienne d'inspection des aliments, Ottawa, Ontario 

 
 

Résumé 
 
Exposé sur les risques associés aux emballages de bois et les programmes et les 
normes visant les importations et exportations accidentelles d'insectes et de 
pathogènes, avec des précisions sur les principaux organismes surveillés, entre autres 
Phytophthora ramorum responsable de l'encre du chêne rouge (ou mort subite du 
chêne), le longicorne brun de l'épinette, le scolyte Hylurgus ligniperda, Fusarium 
subglutinans responsable d'un chancre du pin, le petit longicorne du thuya et le puceron 
lanigère de la pruche. 
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Regulatory Challenges: Wood Packaging, Traditional Forest 
Commodities and Nursery Stock 

 
Greg Stubbings 

National Manager, Forestry Section 
Canadian Food Inspection Agency 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Wood packaging pathways 
• auto/machine parts 
• electronics 
• glass products 
• slate/granite 
• tools 
• castings 
• bearings 
• pipes and fittings 
• etc. 
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Import Program 
 
• Early 90's: 

- Surveillance highlight problem 
• Early 90's initial control: 

- Bark/pest freedom 
- Non-mandatory treatment 

• Today: 
- Mandatory treatment for high risk areas 
- Routine port surveillance 

• Future: 
- Harmonization with IPPC standard 

 
 
IPPC Standard 
 
• Mandatory treatment of hard and softwood packaging 

- Heat treatment (56degrees Celsius/30 minutes) 
- Fumigation 
- Other (CPI) 

• Regulatory oversight of treatment mark. 
 
 
Export CWPCP 
 
• Canadian Wood Packaging Certification Program 
• Meets the proposed IPPC standard 
• Meets new EU standard (October 1, 2001) 

- PWN preclusion 
- 56 degrees Celsius/30 minutes/fumigation/chemical impregnation 
softwoods only 

 
 
CWPCP 
 
• Based on existing certification systems 
• Heat treated lumber export programs 
• Industry self-certification systems 
• CFIA-GA oversight 
• Developed with the wood packaging industry/Canadian Forest Service 
• Quality Management System 
• CFIA oversight (current) 
• Third party 
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Sudden Oak Death 
 
• Phytophthora ramorum 
• Kills oaks  within 1-5 years 
• throughout Central California & Southern Oregon 
• overstory/understory 
• in horticultural species in Europe 
• rhododendrons and viburnum 
 
 
The Disease 
 
• vectors: soil, water, air?, insects? 
• host range/Distribution: 
• oaks, rhododendron, huckleberry, Viburnum, Lithocarpus, madrone, buckeye, 

California laurel, maple, kinnikinnick , honeysuckle 
 
Symptoms on Oaks and Tan bark oaks 

 
 
 

 
Under the bark & Secondary organisms 
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Symptoms on other species 

 
 
 
 
 
Canadian Regulation 
 
• Interim policy 
• Movement prohibition 
• Regulated areas: 

- California/Oregon 
- Germany 
- The Netherlands 

• Regulated Commodities: 
- soil alone or with plants  
- non-manufactured commodities derived from hosts 

 
 
Sudden Oak Death - Emerging Issues 
 
• widening host range 
• increased virulence 
• broad pathways of dispersal 
• unknown pathway of introduction 
• Current Distribution ‡ Human Introduction? 
• Internal quarantines 
 
 
Brown Spruce Longhorn Beetle 
Tetropium fuscum 
 
• Introduced wood boring beetle 
• Found in Halifax port area 
• Attacking red, white, Norway and black spruce 
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• Survey and eradication efforts in progress 
• Quarantine Zone (Ministerial Order) 
• Symptoms 

- viscous resin flows on trunks 
- 4mm round/oval holes 

• Mortality caused by girdling of tree 
• Confounding factors make surveys difficult 
• Survey activities: 

- 700km2 
- 71,713 trees assessed on 64,588 properties  

• Bait log and trapping program being designed 
• “peter pan” trap showing promise       
• Continue to Monitor suspect trees   

- 18-20 km from Point pleasant park 
- Numerous confounding factors 
- Native dendroctonus infestations 
- Atypical symptoms 

• Eradication: incineration of infested trees 
• No chemical or biological measures available to date 
• Point Pleasant Park: 2,637 infested trees removed  
• Outside: 1246 infested trees removed  
• 521 positive trees to be removed 
 
 
Imported firewood 
 
• Often low quality wood products 

- producing insect attracting semio-chemicals 
- potential for moving numerous regulated pests (oak wilt, pine pitch canker, 

   sudden   oak death, Asian Long Horned beetle, red haired bark beetle, etc) 
 
 
Imported firewood D-01-12 
 
• Strategy: restricted movement 
 - potential for other options 

- treatment: kiln drying, other 
• Practical considerations 
 - Handling of volumes 
 - Domestic controls - communication/enforcement 
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Red haired bark beetle 
 
• Hylurgus ligniperda 
• Found in 2000 at Rochester, NY Christmas tree operation 
• In N.Y. since the early 90's 
• Good flier 
• Distribution: europe and parts of asia 
• Host: Pinus spp. 
• Associated with pine root decline diseases 
• Vector of new/ native black stain root disease 
 
 
Pine pitch canker 
 
• Fusarium circinatum 
• Distribution: U.S., Mexico, Haiti, S. Africa, Japan, Italy 
• Growth suppression, stem deformation, tree mortality reduced seed production. 
 
 
Japanese Cedar Longhorn Beetle 
 
• Distribution: Eastern U.S., Asia, Southern Europe 
• Hosts: most conifers 
• Serious impact to stressed cedars 
  - Larvae bore into sapwood 
  - Could have impact on forest stands if populations reach outbreak levels 
 
 
Hemlock Woolly Adelgid 
 
• Distribution: native to Asia, introduced to western Canada/U.S., recently introduced 

to eastern U.S. 
• large hemlock areas in eastern U.S. killed outright 
 
 
Regulatory Strategy 
 
• Prohibition of hosts/pathways of introduction 
• Surveillance with Canada 
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Managing an Invasive Forest Pest in Canada 
 

Leland Humble,  
Natural Resources Canada, Canadian Forest Service, Pacific Forestry Centre, Victoria, 

British Columbia 
 
 

Abstract 
 
Since it was first discovered in North America, the pine shoot beetle has been the 
subject of ongoing regulatory and research efforts in both Canada and the United 
States.  A review of the brief history of Tomicus piniperda in North America from the 
perspective of research needs for the management of invasive pine pests is presented. 
 
 
 
 
 
 
 
 
 
 
 
 
 

La lutte contre un ravageur qui envahit les forêts du Canada, soit 
Tomicus piniperda 

 
Leland Humble,  

Ressources naturelles Canada, Service canadien des forêts, Centre de foresterie du 
Pacifique, Victoria, Colombie-Britannique 

 
 

Résumé 
 
Depuis qu’il a été découvert en Amérique du Nord, le Grand Hylésine des pins continue 
à faire l’objet de travaux en matière de réglementation et de recherche au Canada 
comme aux États-Unis.  On donnera un aperçu du court historique de Tomicus 
piniperda en Amérique du Nord du point de vue des besoins sur le plan de la recherche 
relativement à la lutte contre ce ravageur qui envahit les forêts de pins. 
 
 
 



 

 338

Managing an invasive forest pest: Tomicus piniperda in Canada 
 

Leland M. Humble 
Pacific Forestry Centre 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pine Shoot Beetle, Tomicus piniperda 
 
• A widely distributed species native to the Palearctic 
• First discovered in a Christmas tree plantation in Ohio (July 1992) 
• By September of 1992 it had become obvious that Tomicus piniperda was well 

established in the northeastern US 
• First discovered in Canada in the Niagara region in May of 1993. 
 
 
 
 
 
 
 
 
 

Pine shoot beetle, Tomicus piniperdaPine shoot beetle, Tomicus piniperda

! A widely distributed species 
native to the Palearctic
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Pine shoot beetle, Tomicus piniperda 
Regulatory Response 
 
• D-92-5 (13 Oct. 1992) Regulated the importation of pine plants and pine wood 

products to prevent the importation of PSB into Canada 
• T-93-11 (20 Nov. 1993) Restricted the domestic movement of pine Christmas trees, 

nursery stock, non-debarked pine forest products 
• D-94-22 (11 Apr. 1995) Regulated domestic movement and importation from the US 

(current regulation is 4th revision dated 24 July 2000) 
 
 
Pine shoot beetle, Tomicus piniperda 
Research Activities 
 
• 145 papers referring to PSB published since 1992 
• Almost 20% of these publications involve research on the newly established North 

American populations of T. piniperda 
• New records, control (chemical and biological), DNA diagnostics, life history studies, 

semiochemical research (attractants and repellants), damage appraisal, fungal 
associates and quarantine 

 
 

Cumulative Infested Counties
State 1992 1993 1994 1995 1996 1997 1998 1999 2000
2001

OH 14 16 18 31 43 49 54 54 71 73
MI 4 29 36 36 51 64 69 69 69 71
IN 17 25 30 30 31 36 39 44 50 55
NY 2 10 12 14 16 19 22 29 32 32
IL 2 7 10 15 22 24 24 25 28 30
PA 2 3 10 18 19 23 25 29 30 30
WV 1 2 3 4 6 8 10
MD 1 1 3 3 3 4 4
WI 1 1 3 3 4
VT 2 3 3
NH 1 1 1
ME 1 1
Total 41 90 116 146 185 222 241 265 300 314

ON 7 10 13 17 18 24 26 - 30
PQ 2 8 - 13

Pine shoot beetle, Tomicus piniperdaPine shoot beetle, Tomicus piniperda
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Pine shoot beetle, Tomicus piniperda
- DNA diagnostics
Pine shoot beetle, Tomicus piniperda
- DNA diagnostics

Pine shoot beetle, Tomicus piniperdaPine shoot beetle, Tomicus piniperda
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Pine shoot beetle, Tomicus piniperdaPine shoot beetle, Tomicus piniperda

Scolytidae 142 26%
Orthotomicus erosus 51 9%
Pityogenes chalcographus 38 7%
Ips typographus 37 7%
Hylurgops palliatus 28 5%
Hypothenemus sp. 26 5%
Dryocoetes sp. 25 5%
Hylurgus ligniperda 23 4%
Ips sp. 19 4%
Tomicus piniperda 12 2%

Most frequently intercepted Scolytidae in solid wood 
packing (from USDA-APHIS interceptions from solid wood 
packaging, 1996-1998). (Total interceptions = 1,205; total 
Scolytidae = 538)

Pine shoot beetle, Tomicus piniperdaPine shoot beetle, Tomicus piniperda
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Pine shoot beetle, Tomicus piniperda - Fungal associates 
 
• At least 3 spp. of blue-stain fungi have been associated with Tomicus piniperda in 

Eurasia 
 
• Leptographium wingfieldii  
• Ophiostoma minus 
• Hormonema dematioides 
 
• No exotic blue-stain fungi have been found in North America 
• Leptographium terebrantis, L. procerum 
• Ophiostoma ips, O. nigrocarpa and O. piceae 
 
 
Pine shoot beetle, Tomicus piniperda - Research Updates 
 
• Semiochemical research in Jilin Province, P.R. China 
• Research on the development of improved lures in North America 
• Effect of stand composition and health on the detection of PSB with a-pine 
• Research on the use of water sprinklers for the protection of log decks 
• Operational control project to limit the spread of PSB 
 
 
Other Invasive Scolytidae 
 
Detection trapping for PSB revealed the widespread occurrence of Hylastes opacus 
Erichson in southern Ontario and Quebec 
• First discovered on Long Island, New York in 1992 
• Still arriving in North America with wood packaging (7 interceptions between 1996 

and 1998) 
 
Hylurgus ligniperda was confirmed to be established in a Christmas tree plantation in 
Rochester, NY in November, 2000 
• Still arriving in North America with wood packaging ( 28 interceptions between 1996 

and 1998) 
 
All three of these species pose many of the same problems encountered with Tomicus 
piniperda 
 
How many more species have already established? 
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Effect of log water spraying on emergence of the pine shoot beetle      
(Tomicus piniperda) 

 
Authors:R. Lavallée1, P. DesRochers1, C. Hébert1, M.-C. Lemieux2, J. Gagnon2, G. 

Laplante2 and J.-G. Champagne3 

 
1 – Natural Resources Canada, Canadian Forest Service, Laurentian Forestry Centre, 

Ste-Foy, Québec 
2 – Canadian Food Inspection Agency, Quebec, Quebec 
3 – Canadian Food Inspection Agency, Montreal, Québec 

 
 

Abstract 
 
The Canadian Forest Service and Canadian Food Inspection Agency in collaboration 
with three lumber companies conducted a study to document the effect of pine log water 
spraying on the emergence of the pine shoot beetle (PSB) (Tomicus piniperda). This 
study was funded by the Matching Investment Initiative (MII) program. Two tightly 
closed shelters containing potentially infested logs were installed in the lumber yard of 
each company. In one shelter, the pine log pile was sprayed with water as is usually 
done in lumber yards.  In the  other shelter, the pine log pile was kept dry and used as 
control.  Our results showed that the total number of adult PSBs captured with each 
treatment was similar.  However, the PSBs were captured during only 3 weeks after the 
beginning of watering in the sprayed shelters rather than during all the project period (5 
months) in the control treatment.  If water spraying reduced the capture period of the 
PSB, it did not prevent adult emergence from logs.  Consequently, spraying logs with 
water cannot be considered an efficient way to control the PSB. 
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Effet de l’arrosage à l’eau des billes de pin sur l’émergence du Grand 
Hylésine des pins (Tomicus piniperda) 

 
Auteurs : R. Lavallée, P. DesRochers, C. Hébert, M.-C. Lemieux, J. Gagnon, G. 

Laplante et J.-G. Champagne 
 

1 – Ressources naturelles Canada, Service canadien des forêts, Centre de foresterie 
des Laurentides, Ste-Foy, Québec 

2 – Agence canadienne d’inspection des aliments, Québec, Québec  
3 – Agence canadienne d’inspection des aliments, Montréal, Québec  

 
 

Résumé 
 
Dans le cadre du Programme de Partage des Frais d’Investissement (PPFI, MII), le 
Service canadien des forêts et l’Agence canadienne d’inspection des aliments, en 
collaboration avec trois industries de sciage de pins, ont effectué une expérience sur 
l’arrosage à l’eau des billes pour empêcher l’émergence du Grand Hylésine des pins 
(GHP, T. piniperda). Deux abris de confinement, installés dans la cour de chaque usine, 
contenaient un empilement de billes de pin.  La pile dans un des abris était arrosée à 
l’eau, comme dans la cour des usines.  Les billes dans l’autre abri servaient de témoin 
et n’étaient pas arrosées. Le nombre de GHP capturés dans les abris arrosés et les 
abris témoins était le même.  Cependant, le GHP n’a été capturé que pendant les trois 
premières semaines après le début de l’arrosage dans les abris arrosés, alors qu’il a 
été capturé pendant toute la durée du projet (cinq mois) dans les abris témoins.  Bien 
que l’arrosage à l’eau ait réduit la durée de la période de capture des GHP, il n’a pas 
empêché l’émergence de celui-ci.  L’arrosage à l’eau des billes de bois entreposées, 
pratiqué de façon conventionnelle dans les industries de sciage, n’est donc pas un 
moyen de lutte efficace pour empêcher l’émergence du GHP. 
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Effect of log water spraying on emergence of the pine shoot beetle      
(Tomicus piniperda L.) 

 
 

R. Lavallée1, P. DesRochers1, C. Hébert1, M.-C. Lemieux2, J. Gagnon2, G. 
Laplante2 and J.-G. Champagne2 

 
1 – Canadian Forest Service 

2 – Canadian Food Inspection Agency 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Problem addressed: 
 Insect introduction  

 (http://www.ceris.purdue.edu/napis/pests/psb/imap/psb2001.html) 
 
 
CFIA Directive D-94-22  
 
From infested areas to non-infested area: 
March 1st to June 30: 
All logs must be debarked and bark disposed of within 48 hours 
 
 

Problem addressed: 
Insect introduction from US!

(http://www.ceris.purdue.edu/napis/pests/psb/imap/psb1992.html)
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Insect Biology 
 
• Beetles begin swarming immediately after hibernation when temperature during 

daytime reaches +11 ºC. 
• Beetles will choose cut pines with fresh phloem for reproduction.  
 
In Finland 
• “To prevent the attacking beetle the pile has to be covered.” 
• “Irrigation during 8 weeks since 15 June.” 
 
http://www.metla.fi/metinfo/metsienterveys/lajit_kansi/topini-n.htm 
 
 

Research Objectives 
 
• Examine if pine log watering can prevent spring emergence of adult from bark. 
• Examine if pine log watering can prevent larval development.  
 

Materials and Methods 
 
 
 
 
 
 
 
 
 
 
 
 

 
• Two treatments per site (watering ~April 21) 
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• Five Lindgren funnel traps (0, 500 m, 1500 m) 
• Three temperature loggers (StowAway TidbiT) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
• Brood development  

– number of PSB galleries per log 
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Results: Insect captures

1.5 km 500 m 0 m Control Treated

Site 1 0 0 0 5 2
Site 2 0 0 0 5 8
Site 3 0 0 1 9 3

TOTAL 0 0 1 19 13

1.5 km 500 m 0 m Control Treated

Site 1 0 0 0 5 2
Site 2 0 0 0 5 8
Site 3 0 0 1 9 3

TOTAL 0 0 1 19 13

•Number of pine shoot beetle captured from April 20 to August 21

Results: Insect captures

111...555   kkkmmm 555000000   mmm 000   mmm CCCooonnntttrrrooolll TTTrrreeeaaattteeeddd

AAAppprrriiilll   222000   ---
MMMaaayyy   333000

      000       000    111          444       111333

JJJuuunnneee   000111   ---
AAAuuuggguuusssttt 222111

      000       000    000       111555          000

TTTOOOTTTAAALLL       000       000    111       111999       111333

111...555   kkkmmm 555000000   mmm 000   mmm CCCooonnntttrrrooolll TTTrrreeeaaattteeeddd

AAAppprrriiilll   222000   ---
MMMaaayyy   333000

      000       000    111          444       111333

JJJuuunnneee   000111   ---
AAAuuuggguuusssttt 222111

      000       000    000       111555          000

TTTOOOTTTAAALLL       000       000    111       111999       111333

•Number of pine shoot beetle captured from:
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Results: Daily external temperatures 
(Avg, Max, 12ºC)

• Site 1

Results: Daily internal temperatures 
DRY (Avg, Max, 12ºC)

• Site 1
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Results: Daily internal temperatures 
(WET) (Avg, Max, 12ºC)

• Site 1

Results: PSB captured

•St-Théophile

-0.5

0.5

1.5

2.5

03
.31

04
.05

04
.12

04
.20

04
.26

05
.03

05.
09

05.
15

05.
22

05.
30

06
.07

06.
19

06.
28

07.
06

07.
12

07.
18

07.
23

07
.31

08
.07

08
.14

08
.2 1

D ates

Nu
m

be
r o

f P
S

B

Watered Dry Wood yard 500 m 1-2 Km

Lu re  ch an g e

St ar t wat erin g 
F irs t visit o f  t rap s

T ra p pin g  start

Days where  T>12°C :
dry : 11
watered : 11
outdoor : 5



 

 351

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Conclusion 

 
• Under the containment shelters, watering does not prevent spring adult emergence. 
• Under the containment shelters, watering prevents brood development (and 

oviposition?). 
 
PSB emerges before watering is possible:  log watering is not a treatment against 
PBS emergence under natural conditions.   
 
 
 
 
 
 
 
 
 
 
 
 
 

Results: Brood development

CCCooonnntttrrrooolll TTTrrreeeaaattteeeddd
SSScccoootttsss   pppiiinnneee 555...777888 000

OOOttthhheeerrr pppiiinnneeesss 000...222333 000

MMMEEEAAANNN 111...666666 000

CCCooonnntttrrrooolll TTTrrreeeaaattteeeddd
SSScccoootttsss   pppiiinnneee 555...777888 000

OOOttthhheeerrr pppiiinnneeesss 000...222333 000

MMMEEEAAANNN 111...666666 000

•Mean number of pine shoot beetle brood in:
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Effect of pine plantation composition and health on the number of 
pine shoot beetles captured (Tomicus piniperda) 

 
Pierre DesRochers 

Natural Resources Canada, Canadian Forest Service, Laurentian Forestry Centre,  
Ste-Foy, Quebec 

 
 

Abstract 
 
Lindgren traps baited with a-pinene were placed in five Scots pine plantations and 
seven red pine plantations, in the area of Cookshire, in order to measure pine shoot 
beetle (PSB, T. piniperda) populations.  Half the plantations in each tree species were 
healthy, while the other half showed signs of decline. The number of PSB collected in 
Scots pine plantations was higher at the peak of emergence (158 ± 67.9/wk) and on 
total (441 ± 234.6) than those captured in red pine plantations (43 ± 61.7/wk; 81 ± 81.1). 
The number of shoot fallen to the ground was higher in Scots pine plantations (6.6 ± 
4.5/16 m2) than in red pine plantations (0.0 ± 0.0/16 m2). 
 
 
 
 
 
 
 

Effet de la composition et de l’état de santé des plantations de pins 
sur les captures du Grand Hylésine des Pins (Tomicus piniperda) 

 
Pierre DesRochers 

Ressources naturelles Canada, Service canadien des forêts, Centre de foresterie des 
Laurentides, Ste-Foy, Québec 

 
Résumé 

 
Des pièges Lindgren appâtés avec de l'a-pinène ont été placé dans cinq plantations de 
pin sylvestre et sept plantations de pin rouge, dans la région de Cookshire, en vue 
d'évaluer les populations de Grand Hylésine des Pins (GHP, T. piniperda). La moitié 
des plantations de chaque espèce était en bon état et l'autre moitié montrait des signes 
de dépérissement. Le nombre de GHP capturés dans les plantations de pin sylvestre 
était plus élevé au pic d'émergence (158 ± 67.9/sem.) et au total (441 ± 234.6) que les 
captures dans les plantations de pin rouge (43 ± 61.7/sem.; 81 ± 81.1).  Le nombre de 
pousses au sol était aussi plus élevé dans les plantations de pin sylvestre (6.6 ± 4.5/16 
m2) que dans les plantations de pin rouge (0.0 ± 0.0/16 m2). 
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Impact de la composition des plantations sur les captures de grands 
hylésines des pins (Tomicus piniperda L.) 

 
P. DesRochers 

 Service canadien des forêts, 
Centre de foresterie des Laurentides 

 
 

Quel danger le Grand Hylésine des Pins (GHP) représente-t-il pour les espèces 
indigènes des pins? 

 
 
 
 

 
 
 
 

 
Biologie de l’insecte 

 
• Les adultes préfèrent les troncs de pin sylvestre pour la reproduction1. 
• Les adultes ténéraux préfèrent le pousses de pins gris pour l’alimentation de 

maturation1.  
 
1Siegert and McCollogh, 2001 
 

Objectifs 
 
• Déterminer l’impact de la composition et de la santé  des plantations sur les 

captures de GHP  
• Déterminer l’impact de la composition des plantations sur les dommages causés par 

le GHP. 
 

Matériels et méthodes 
 
• Douze plantations 

- Pin rouge (7) : sain (4) altéré (3)  
- Pin sylvestre (5); sain (2) altéré (3) 

• Un piège Lindgren (12 ent.) / plantation 
• a-pinène 
• Dénombrement des pousses brisées par le GHP dans 4 quadrats de 4m2 par 

plantation 
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Résultats: Insectes capturés

SSaaiinn AA ffffeeccttéé MM ooyyeennnnee  MM CC
PPiinn  rroouuggee 114400..33 2299..00 4422..99

PPPiiinnn   sssyyylllvvveeessstttrrreee 111111444...000 777111...000 115577..88

SSaaiinn AA ffffeeccttéé MM ooyyeennnnee  MM CC
PPiinn   rroouuggee 114400..33 2299 ..00 4422..99

PPPiiinnn   sssyyylllvvveeessstttrrreee 111111444...000 777111...000 115577..88

• Nombre moyen de GHP capturés du 19 au 26 avril, 
au pic d’émergence du GHP.
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Résultats: Insectes capturés

SSaaiinn AAffffeeccttéé MMooyyeennnnee  MMCC
PPiinn  rroouuggee 110022..33 5533..33 8811..33

PPPiiinnn   sssyyylllvvveeessstttrrreee 333666000...555 444999555...333 444411..44

SSaaiinn AAffffeeccttéé MMooyyeennnnee  MMCC
PPiinn  rroouuggee 110022..33 5533..33 8811..33

PPPiiinnn   sssyyylllvvveeessstttrrreee 333666000...555 444999555...333 444411..44

• Nombre moyen de GHP capturés du 5 avril au 14 juin

Résultats: Insectes capturés

SSaaiinn AAffffeeccttéé MMooyyeennnnee  MMCC
PPiinn  rroouuggee 00..00 00..00 00..00

PPPiiinnn   sssyyylllvvveeessstttrrreee 666...777 666...555 666...666

SSaaiinn AAffffeeccttéé MMooyyeennnnee  MMCC
PPiinn  rroouuggee 00..00 00..00 00..00

PPPiiinnn   sssyyylllvvveeessstttrrreee 666...777 666...555 666...666

• Nombre moyen de pousses de pin brisées 
par le GHP par 16 m2



 

 357

Conclusion 
 
Les captures de GHP sont significativement plus élevées dans les plantations de pin 
sylvestre.  
 
Les dommages sont significativement plus élevés dans les plantations de pin sylvestre.   
Le GHP n ’a pas causé de dommages au pin rouge au cours de cette expérience.  
 
 
Remerciements à 
 
• Luc Côté (CFS, Ste-Foy) 
• Jean Thibault (CFS, Ste-Foy) 
• Jean-Pierre Bérubé (CFS, Ste-Foy) 
• Gilles Gagnon (MRNQ , Québec) 
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Pine Shoot Beetle (Tomicus piniperda) Repellant Semiochemical 
Trials 

 
Steve Burke, 

 Phero Tech Inc., Delta, British Columbia 
 
 

Abstract 
 
The threat Tomicus piniperda poses to Canada, the United States and Asia, especially 
China, has been the stimulus for international collaboration to: 
 

a) improve trapping capabilities for better detection, and 
b) to explore the potential of semiochemical repellants as controls. 

 
General approaches to accomplish this work are reviewed and the results of repellant 
trials are discussed.  The test site in Jilin Province (China) is described.   
 
 
 
 
 
Grand hylésine des pins – les résultats des evaluations des répulsifs 

sémiochimiques 
 

Steve Burke, 
Phero Tech Inc., Delta, Colombie-Britannique 

 
 

Résumé 
 
 
Conscients de la menace que pose le Tomicus piniperda pour leurs forêts, le Canada, 
les État-Unis et plusieurs pays de l’Asie, en particulier la Chine, ont décidé d’unir leurs 
efforts en vue: 
 

a) d’améliorer les techniques de piégeage utilisées à des fins de détection;  
b) d’explorer le potentiel des répulsifs sémiochimiques comme outils de lutte. 

 
Les approches générales sous-tendant ces travaux sont examinées, et les résultats des 
évaluations des répulsifs sont passés en revue.  Le site d’essai dans la province de Jilin 
(Chine) est décrit.   
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Pine Shoot Beetle (Tomicus piniperda) Repellant Semiochemical Trials 
Canada  China   U.S.A. 

 
Steve Burke 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Jilin Province 
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Jingyuetan Forest, Changchun

- Trap Locations

Near Log Yard Near Forest
Bath Yard

Near Fish Pool East of Office
Building

Stand Type Plantation Plantation Plantation Plantation

Soil Type Dark brown earth Dark brown earth Dark brown earth Dark brown earth

Site Type Shade, gentle slope Shade, gentle slope Shade, gentle slope Shade, gentle slope

Tree Species Mongolian pine Mongolian pine Mongolian pine Mongolian pine

Stand Age Young of 17 years Mature of 48 years Middle of 21 years Mature of 40 years

Crown Density 0.95 0.66 0.70 0.75

Location of
Trmt set (10
traps/set)

No. 1-4 No. 7-9 No. 5-6 No. 10

Site Indices for Trap Locations
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Typical Plantation       Damaged Tree Top 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Field Set-up      Release Devices 
 
 
 
 
 
 
 
 
 

Flight Periodicity
Total Number of T. piniperda trapped 

~ April 30 - June 3, 2001

0

1000

2000

3000

4000

5000

1 2 3 404/30/01 05/15/01 05/25/01 06/03/01



 

 363

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Semiochemical Repellants -
Antiaggregation Pheromones and 

Non-Host Volatiles

E-2-hexenol

cis-verbenol verbenone

Inhibitor Experiment in 
North America

United States 2001 Canada 2001
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Grid Patterns
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bait centers

No. baits per
hectare
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New and Improved Lures to Capture the Pine Shoot Beetle, Tomicus 
piniperda 

 
1P. de Groot, T. Poland, 1R. Nott and R. Haack 

1Natural Resources Canada, Canadian Forest Service, Great Lakes Forestry Centre, 
Sault Ste. Marie, Ontario 

 
 

Abstract 
 
The pine shoot beetle, Tomicus piniperda (L.) (Coleoptera: Scolytidae) does not 
produce a pheromone and therefore trapping systems have had to rely on the use of 
host volatiles.  The current lure in North America consists of two 15 ml low density 
polyethylene bottles of alpha-pinene to capture adults.  This lure has occasionally failed 
to detect the presence of beetles even though they are known to be present.  A more 
effective lure is needed.  In the last two years, we have tested several lures consisting 
of 1 to 5 components.  The results from trials with products produced by Phero Tech 
Inc. will be presented. 
 
 
 
 
 
Attractifs nouveaux et améliorés servant à capturer le grand hylésine 

des pins 
 

1P. de Groot, T. Poland, 1R. Nott and R. Haack 
1Ressources naturelles Canada, Service canadien des forêts, Centre de foresterie des 

Grands Lacs, Sault Ste. Marie, Ontario 
 
 

Résumé 
 
Comme le Grand Hylésine des pins, Tomicus piniperda (L.) (Coleoptera: Scolytidae), ne 
produit pas de phéromone, le piégeage de cet insecte a dû se limiter à l’utilisation 
d’hôtes volatiles.  L’attractif actuellement employé en Amérique du Nord pour capturer 
des adultes consiste en deux bouteilles de polyéthylène basse densité de 15 ml 
contenant de l’alpha-pinène.  Il est arrivé, à l’occasion, que cet attractif n’a pas détecté 
la présence du Grand Hylésine même si on savait que celui-ci s’y trouvait.  Il faut donc 
un attractif plus efficace.  Au cours des deux dernières années, nous avons mis à 
l’essai plusieurs attractifs comprenant de un à cinq éléments.  Les résultats d’essais 
mettant en jeu des produits de Phero Tech Inc. seront présentés.  
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New and Improved Lures to Capture the Pine Shoot Beetle, Tomicus 
piniperda 

 
P. de Groot, T. Poland, R. Nott and R. Haack 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TreatmentTreatment11 Mean total per trap (n=10)Mean total per trap (n=10)

IPM Intercept trapIPM Intercept trap 19.019.0 ±± 2.7a2.7a

12 Unit Lindgren 12 Unit Lindgren 32.232.2 ±± 5.5b5.5b

Comparison of Trap Type in the Capture of Comparison of Trap Type in the Capture of Tomicus Tomicus 
piniperdapiniperda (mean (mean ±±±±±±±± SE) during spring of 2000SE) during spring of 2000

Data were analyzed by a twoData were analyzed by a two--sample tsample t--test at alpha = 0.05test at alpha = 0.05

1 1 Traps were baited with 95% (Traps were baited with 95% (--))--αααααααα --pinene pinene (300 mg/day)(300 mg/day)



 

 367

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TreatmentTreatment OntarioOntario11 MichiganMichigan22

95% (95% (--))--αααααααα--pinenepinene (North American standard)(North American standard) 117.3 117.3 ±±±±±±±± 14.2bc14.2bc 25.5 25.5 ±±±±±±±± 3.5a  3.5a  

αααααααα--pinenepinene, , terpinoleneterpinolene, 3, 3--carenecarene (European)(European) 86.8 86.8 ±±±±±±±± 14.4c14.4c 2.9 2.9 ±±±±±±±± 0.8c0.8c

αααααααα--pinenepinene, , αααααααα--pinenepinene oxide,oxide, nonanalnonanal,, myrtenolmyrtenol (NY)(NY) 143.1 143.1 ±±±±±±±± 16.6ab16.6ab 6.6 6.6 ±±±±±±±± 0.9b0.9b

European plus NYEuropean plus NY 207.3 207.3 ±±±±±±±± 36.9a  36.9a  5.8 5.8 ±±±±±±±± 1.3b1.3b

Total number of Total number of Tomicus piniperdaTomicus piniperda (mean (mean ±±±±±±±± SE)SE)
captured in multiple funnel traps (spring 2000)captured in multiple funnel traps (spring 2000)

Means within a column followed by the same letter are not signifMeans within a column followed by the same letter are not significantly different, icantly different, 
RyanRyan--EinotEinot--GabrielGabriel--WelschWelsch test on data transformed by log(x+1), test on data transformed by log(x+1), PP≤≤.05.05

11 1 March 1 March -- 18 April 200018 April 2000 22 28 February 28 February -- 21 April 200021 April 2000
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TreatmentTreatment OntarioOntario11 MichiganMichigan22

unbaited unbaited controlcontrol 4.7 4.7 ±±±±±±±± 3.3c 3.3c 4.4 4.4 ±±±±±±±± 2.2c2.2c

95% (95% (--))--αααααααα--pinenepinene 30.0 30.0 ±±±±±±±± 3.7b  3.7b  ----------
76% (76% (--))--αααααααα--pinenepinene 37.0 37.0 ±±±±±±±± 4.4ab4.4ab 200.2 200.2 ±±±±±±±± 32.6b32.6b
75% (+)75% (+)--αααααααα--pinenepinene 37.1 37.1 ±±±±±±±± 4.4ab4.4ab ----------
αααααααα--pinenepinene, , terpinoleneterpinolene, 3, 3--carenecarene, , nonanalnonanal 39.9 39.9 ±±±±±±±± 4.6ab4.6ab 243.7 243.7 ±±±±±±±± 36.3b36.3b
αααααααα--pinenepinene, , terpinoleneterpinolene, , nonanalnonanal 64.2 64.2 ±±±±±±±± 8.1a  8.1a  509.9 509.9 ±±±±±±±± 88.6a88.6a

transtrans--verbenolverbenol, , myrtenolmyrtenol

Total number of Total number of Tomicus piniperdaTomicus piniperda (mean (mean ±±±±±±±± SE)SE)
captured in multiple funnel traps (spring 2001)captured in multiple funnel traps (spring 2001)

Means within a column followed by the same letter are not signifMeans within a column followed by the same letter are not significantly different, icantly different, 
RyanRyan--EinotEinot--GabrielGabriel--WelschWelsch test on data transformed by log(x+1), test on data transformed by log(x+1), PP≤≤.05.05

11 22 March 22 March -- 2 May 20012 May 2001 22 22 March 22 March -- 2 May 20012 May 2001
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Pine Shoot Beetle Control in Ontario 
 

Dan Rowlinson 
Ontario Ministry of Natural Resources, Sault Ste. Marie, Ontario 

 
 

Abstract 
 

Mr. Rowlinson will address the situation in Ontario, concerns, and what is being done 
operationally to deal with the spread of this insect. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Grand hylésine des pins en Ontario 
 

Dan Rowlinson 
Ministère des Richesses naturelles de l’Ontario, Sault Ste. Marie, Ontario 

 
 

Résumé 
 

M. Rowlinson parlera de la situation en Ontario, des préoccupations et des mesures qui 
sont prises actuellement pour lutter contre la propagation de l’insecte. 
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Pine Shoot Beetle Control Project 
Bracebridge Ontario, 2001 

 
Dan Rowlinson, Ontario Ministry of Natural Resources 

 
 
During the field season of 2000, pine shoot beetle was detected north of the town of 
Bracebridge in central Ontario. This infestation was the most northerly extent of damage 
detected in Ontario and was posing a threat to the valued pine resources in the northern 
part of the province. Through consultation with other government agencies and 
University organizations it was determined that an attempt would be made to try and 
control the spread of this pest into the contiguous pine forests. The following is a brief 
outline of the prescription that was developed. 
 
• Intensive survey of the area was carried out in the fall of 2000 to determine the 

extent of the infestation. 
 
• Experts from the Canadian Food Inspection Agency, Natural Resources Canada, 

University of Toronto, United States Forest Service and the University of Michigan 
were consulted to develop the best possible prescription. 

 
• Initial stage was to mark trees showing signs of decline. In early March all trees 

deemed to be suitable brood material were marked for removal. 
 
• Mid March – Trees (earlier marked) were cut and placed throughout the infested 

area to act as trap trees that would attract emerging adults in search of brood 
material. 

 
• Beginning late May – All trap trees, remaining marked trees and all other material 

suitable for brooding sites will be removed and destroyed prior to the beetles 
emerging. 

 
• Initially all infested material was slated to be burned. Due to the extreme dry hot 

weather that persisted throughout most of Ontario this spring, a ban on open burning 
was put in place and plan “B” had to be used. This plan consisted of chipping and 
burying all infested material. The chipping of the material proved to be a much more 
costly and labor intensive method of handling the infested material but all work was 
completed within the allotted time frame. 

 
• Surveys within the area have been completed by Natural Resources Canada to 

determine the existing level of the infestation and the results are pending. 
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Session VII - Forest Industry Perspective 
 

Chair : Geoff Munro 
Director General, Great Lakes Forestry Centre, Canadian Forest Service 

 
 
 

Séance VII - Perspective de l’industrie 
 

Président - Geoff Munro 
directeur général, Centre de foresterie des Grands Lacs, service canadien des 

forêts 
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Carbon Sinks-The Greenhouse Gas Impact of Pest Control 
 

Doug Bradley, 
Director, Business Planning and Development, 

Domtar Inc., Ottawa, Ontario 
 
 

Abstract: 
 
It is known that spraying for pests protects forests from defoliation and tree mortality.  
As of July 2001, forest management activity such as spraying became part of the Kyoto 
agreement on climate change, which now allows carbon sequestration from such 
activity to offset the emissions from other sources in achieving emission targets.  By 
using data from previous jack pine budworm infestations, it is possible to estimate the 
carbon retained in biomass as a result of spraying, and thus the net greenhouse gas 
impact including carbon in soils and wood products.  This carbon sequestration will 
have value in an anticipated carbon market, which can fund spray activity. 
 
 
 
 
 

Puits de carbone – Le lien avec la protection des forêts 
 

Doug Bradley, 
Directeur, Planification et développement de l’entreprises, 

Domtar Inc., Ottawa, Ontario 
 
 

Résumé 
 
Il est établi que les traitements antiparasitaires confèrent aux arbres une protection 
contre les insectes défoliateurs et la mortalité.  En juillet 2001, les activités de gestion 
forestière comme les traitements antiparasitaires ont fait l’objet d’une entente liée au 
Protocole de Kyoto sur le changement climatique qui autorise la séquestration du 
carbone par ces activités en vue de compenser les émissions de gaz à effet de serre 
provenant d’autres sources et d’atteindre les objectifs de réduction.  En se fondant sur 
les données amassées lors d’infestations antérieures par la tordeuse du pin gris, il est 
possible d’estimer les quantités de carbone qui, grâce aux traitements antiparasitaires, 
sont demeurées dans la biomasse, en particulier dans les sols et les produits ligneux et, 
par conséquent, l’impact net des gaz à effet de serre.  Cette séquestration du carbone 
aurait une valeur dans un éventuel marché du carbone qui, à son tour, pourrait financer 
les activités de traitement. 
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Carbon Sinks-The Greenhouse Gas Impact of Pest Control 
 

Doug Bradley - Domtar, Ottawa, November 28, 2001 
 
 
 
Contents 
• Kyoto and forestry 
• Ghg impact- Jack Pine budworm spray 
• Carbon credit? Fit with Bonn/Marrakech agreement 
••   What Canada needs to do  
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Bonn/Marrakech 2001 
• Europe gives in on sinks 
• Forest Carbon Sinks are IN 
• Includes all activity in the managed forest 
• BUT sink maximum = 44MT CO2e 
••   “Overnight created a $Billion market”  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MNR/Domtar 
Jack Pine Budworm Spray Program 

 
• Data based on 1984-86 and 1993-95 epidemics 
• Epidemics cycle 5-7 years, last 2-3 years 
• Result in tree mortality, growth loss 
• Assumptions 
• 17% outright mortality- years 2-4 
• 10% less growth p.a. – years 2-6 
••   10% mortality due to top kill- year 7  
 
 
 
 
 
 

CanadaCanada
GHG Reduction PlanGHG Reduction Plan
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Bud Worm Spray Program Bud Worm Spray Program 
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Ownership – Carbon Impact of Forest Management 
 
Private Lands- Self-managed 
• Belongs to owner, operator, investor 
 
Crown Lands 
• Crown owns trees until harvest 
• Company DOES forest mgt 
• Company PAYS for forest mgt - Co. owns carbon 
• If FFF refunds 80% of co. costs - Crown owns? 
••   Company pays into FFF – Co. owns carbon  
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What Kyoto Means. What counts?What Kyoto Means. What counts?
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Kyoto Perversities 
 
• What Kyoto Encourages 
• Maximizing forest sink 2008-12 
• What Kyoto Ignores 
• Forest protection pre 2008 
• Forest enhancement pre 2008 
••   Timing of deforestation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What European Union is doing 
 
• Setting up a program for emission reduction trading 2005-07 
• Learn for 2008-12 period 
••   Reduce emissions at least cost  
 
 
What Canada needs to do 
 
• Bridge gap between “reducing ghgs in atmosphere” and “maximizing sink in 1st 

commitment period” 
• Credit for forest protection 
• Credit for enhanced forest growth 
••   Encouraging trading of “domestic” credits to minimize ghg reduction costs  

Helping the Atmosphere Helping the Atmosphere 
oror

Maneuvering Commitment PeriodManeuvering Commitment Period

Helping the 
Atmosphere

Kyoto Protocol
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How to promote actionHow to promote action
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Conclusions 
 

• Forestry sinks are IN Kyoto Protocol 
• Kyoto and government focus 
• IS on maximizing impact 2008-12 
• IS NOT maximizing impact on atmosphere 
• Must incent enhanced forest mgt now to improve atmosphere now, in 2008-12, and 

beyond 
• Must recognize sequestration credits to promote trading   
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Forum 2001 Special Feature - Globalized Trade in Wood Products: Lessons and 
Challenges for Linking Science, Industry, and Policy 

 
Chair : Jim Farrell 

Director General, Industry Division, Canadian Forest Service 
 
 
 

Séance spéciale du Forum 2001- Le commerce mondial des produits du bois: 
leçons et défis que présente l’établisement d’un lien entre la science, l’industrie 

et la politique 
 

Président - Jim Farrell 
directeur, Division de l’industrie, service canadien des forêts 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



 

 386

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 387

Introductory Remarks 
 

Gordon Miller, Director General, Science Branch, 
 Natural Resources Canada, Canadian Forest Service, Ottawa, Ontario 

 
 

Abstract 
 
A brief overview of the global wood products trade is presented along with a discussion 
of why the issue is important, who some of the global policy makers are, and what 
future considerations there are in this global trade with regards to invasive species, 
science, industry and policy. 
 
 
 
 
 
 
 
 
 
 

Introduction 
 

Gordon Miller, directeur général, Sciences 
 Ressources naturelles Canada, Service canadien des forêts, Ottawa, Ontario 

 
 

Résumé 
 
Bref exposé sur le commerce mondial des produits de bois incluant une discussion sur 
l'importance de la question, les grands stratèges à l'échelle mondiale et des aspects à 
considérer (espèces envahissantes, science, industrie et politiques). 
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Globalization of Trade in Wood Products: Science, Industry and 
Policy 

 
Gordon Miller 

Forest Pest Management Forum, November 29 
 
 
Why the issue? 
 
• Canada vulnerable to trade disputes because of dependence on exports 
  - Sawnwood: world exports $22.9 billion US, Canada 36% 
  - Pinewood nematode: reduced access to European markets 
• Frequency of introductions and number of alien species increasing 
  - 1-2% of shipments inspected 
  - Imports from Asia doubled during 1988-98 
• Economic and social consequences 
  - Trade implications - quarantine pests, non-tariff trade barriers 
  - Loss of timber 
  - Loss of jobs and income 
  - Increased forest management costs 
• Ecological implications 
  - Forest health 
  - Biological diversity 
• Urban forests 
• Public may object to response strategies for invasive species 
• Policy = context for trade 
  - International agreements and standards 
  - Regulation of wood imports 
  - Response to arrivals of invasive species 
• Science = foundation for policy 
  - International - scientific/technical advice, unbiased information  
  - Regulatory - risk assessments 
             - prediction and prevention  
  - Arrivals – monitoring and approach to and tools for response 
• Industry = trade in the context of policy decisions 
  - Advice to policy 
  - Inadvertent transport of invasive species 
 
 
 
Invasive Species included in: 
• International Plant Protection Convention 
  - FAO and NAPPO 
  - Quarantine pests 
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• WTO 
  - IPCC recognized 

- Development, harmonization of international standards, guidelines for 
sanitary and  for phytosanitary measures 

• NAFTA 
  - NAPPO 
• Convention on Biological Diversity 
  - Guiding principles for prevention of impact of alien species 
• Convention on International Trade in Endangered Species 
• OECD (Environmental Policy Committee) 
  - Habitat loss/fragmentation due to invasive species 
• Montreal Process on Criteria and Indicators 
  - Indicator on alien species 
• North American Commission for Environmental Cooperation 
• North American Forestry Commission 
  - Alien forest pest list 
• Global Invasive Species Program 
 
 
Considerations: 
• Question of acceptable level of risk 
• Phytosanitation = easy non-tariff trade barrier 
• Strong element of politics 
• Globalization means more movement of raw wood and wood products 
• Consistent approach for exports and imports 
• Science foundation important but not only consideration 
 
 
To conclude: 
• Invasive species is a complex issue 
• Issue at international, national, provincial and local scales 
• Recognized in many agreements on trade and on environmental issues 
• Science, industry and policy are all players in invasive species 
• Partnership between science, industry and policy is a requirement, not optional 
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From Canada to the World: the Solid Wood Packaging Standard - A 
review of the process and players 

        
Reinouw Bast-Tjeerde,  

Canadian Food Inspection Agency (CFIA), Ottawa, Ontario 
 
 

Abstract 
 
A presentation on solid wood packaging standards including discussion of standard 
setting, the International Plant Protection Convention (IPPC), the North American Plant 
Protection Organization (NAPPO), NAPPO standards on wood packaging, the 
International Standard for Phytosanitary Measures (ISPM), guidelines for regulating 
wood packaging materials in international trade, approved measures and next steps. 
 
 
 
 
 
 
Du Canada au monde entier : la norme concernant les emballages en 

bois massif – processus et acteurs 
        

Reinouw Bast-Tjeerde  
Agence canadienne d'inspection des aliments (ACIA), Ottawa, Ontario 

 
 

Résumé 
 
Exposé sur les normes applicables aux emballages de bois massif; plusieurs aspects 
sont abordés : normalisation, Convention internationale pour la protection des végétaux 
(CIPV), Organisation nord-américaine pour la protection des plantes (NAPPO), normes 
de la NAPPO sur les emballages de bois, norme internationale pour les mesures 
phytosanitaires (NIMP), Directives pour la réglementation de matériaux d’emballage à 
base de bois dans le commerce international, mesures approuvées et prochaines 
étapes. 
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From Canada to the World: guidelines for regulating wood packaging 
material in international trade 

 
Reinouw Bast-Tjeerde 

 
 
Standard Setting  
• According to the Agreement on the Application of Sanitary and Phytosanitary 

Measures (SPS) of the WTO 
  - harmonize measures based on international standards developed by the 
  International Plant Protection Convention and its relevant regional 
  organizations 
 
International Plant Protection Convention (IPPC) 
• A multilateral treaty, approved by the Food and Agriculture Organization of the 

United Nations in 1951. 
• Secure common and effective action to prevent the spread and introduction of pests 

of plants and plant products and to promote appropriate measures for their control. 
 
Standards 
• Standards are documents established by consensus and approved by a recognized 

body, that provides, for common and repeated use, rules, guidelines or 
characteristics for activities or their results, aimed at the achievement of optimum 
degree of order in a given context (FAO, 1995, ISO/IEC Guide 2:1991) 

 
North American Plant Protection Organization (NAPPO) 
• A regional organizations that serves as a coordinating body for the IPPC 
• Assigned the task of developing a wood packaging standard to its forestry panel in 

1996 
• The NAPPO standard (Requirements for wood dunnage and other wood packing 

materials into a NAPPO member country) was signed in 1998. 
 
Wood Packaging Standard 
• Standard was developed because 
  - new pest introductions were attributed to this pathway 
  - increased volume of trade resulted in more new pest introductions 
  - countries started to develop individual requirements 
 
NAPPO standard on dunnage and wood packing 
Processed wood and wood particles exempt 
• KD (moisture < 20%) or Methyl Bromide or other treatment or system 
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International standard for phytosanitary measures (ISPM) 
• The development of an ISPM for wood packaging was suggested as a priority item 

in October 1999. 
• NAPPO standard used as discussion document/starting point for the development of 

the ISPM. 
 
 
Development of ISPM on Wood Packaging 
• International working group, June 2000, Ottawa 
• Ad-hoc international working group, October 2000, San Diego 
• International working group, February 2001, Mexico City 
• Country consultation, July - October, 2001 
• Presentation for adoption, March, 2002 
 
 
Guidelines for Regulating Wood Packaging Material in International Trade 
• Coniferous and non-coniferous raw wood packaging material, such as dunnage, 

pallets, crating, packing blocks, drums, etc. are included 
• Wood packaging made of processed wood such as plywood, particle board, veneer, 

etc. are exempt 
• Veneer peeler cores, thin wood, should be regulated only if technically justified 
• Wood packaging should be  
  - made of debarked wood 
  - subjected to an approved measure 
  - marked with a universally recognized, non-language specific mark 
 
 
Approved measures 
• Heat treatment 56 0C for 30 minutes 
• Fumigation with Methyl Bromide, 48 g/m3 at 21 0C or above, minimum temperature 

at 10 0C, minimum 16 hours 
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Guidelines for Regulating Wood Packaging Material in International Trade, cont’d 
• New measures may be approved when demonstrated to be effective 
• Other measures may be approved by countries through separate arrangements 
• New information on currently approved measures and potential new measures may 

be provided to the IPPC 
• Dunnage should meet same requirements 
• Verification that measures have been applied should take place prior to export and 

at point of entry 
• Disposal of non-compliant wood packaging material 
 
Next steps 
• Present for approval to the Interim commission for phytosanitary measures, March 

2002 
• Continue review and development of data for new measures for wood packaging 

material 

Mark for identifying that 
an approved measure has 
been applied
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Equal Partners - the role of industry 
 

Gordon Hughes,  
Canadian Wooden Pallet and Container Association, Pickering, Ontario 

 
 

Abstract 
 

(Not available) 
 
 
 
 
 
 
 
 
 
 

Partenaires en parts égales - Le rôle de l’industrie 
 

Gordon Hughes, 
Association canadienne des manufacturiers de palettes et contenants, Pickering, 

Ontario 
 
 

Résumé 
 

(Non disponible) 
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Questions to Answer Yesterday - the realities of doing science in the 
trade and policy arenas 

 
Eric Allen and Leland Humble, 

Natural Resources Canada, Canadian Forest Service, 
Pacific Forestry Centre, Victoria, British Columbia 

 
 

Abstract 
 
Key to the development of government policy and decision-making is a sound basis of 
fact.  When scientific issues are in question, scientists are called upon to conduct 
research and provide analyses in support of new and existing policy and regulatory 
needs.  Provision of this kind of support can be challenging for a variety of reasons 
including different timeframes that policy-makers and scientists operate in, human and 
financial resource issues, and maintaining the balance between science objectivity and 
science advocacy.  Recent science-policy interactions within the Canadian Forest 
Service context are provided that offer examples of challenges and solutions. 
 
 
 
 
Questions BBBB régler de toute urgence - Les contraintes de la recherche 

scientifique dans les domaines du commerce et de la politique 
 

Eric Allen et Leland Humble,  
Ressources naturelles Canada, Service canadien des forLts, 

Centre de foresterie du Pacifique, Victoria, Colombie-Britannique 
 

Résumé 
 
L’élaboration de politiques gouvernementales et la prise de décisions doivent se fonder 
sur des renseignements solides.  Quand les questions scientifiques sont en jeu, on fait 
appel à des scientifiques pour qu’ils effectuent des recherches sur une question donnée 
et qu’ils fournissent l’analyse qui servira à justifier les politiques existantes ou nouvelles 
ainsi que les besoins en matière de réglementation.  Il peut toutefois s’avérer difficile de 
fournir ce genre d’appui, pour diverses raisons, y compris les différents délais 
d’exécution que les décideurs et les chercheurs sont tenus de respecter, les questions 
relatives aux ressources financières et humaines et le maintien d’un équilibre entre 
l’objectivité de la science et l’utilisation de la science à des fins précises.  Les rapports 
récents entre scientifiques et décideurs dans le contexte du Service canadien des forêts 
serviront à illustrer certains défis et certaines solutions à ce chapitre.  
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Questions to Answer Yesterday:The realities of conducting science in 
the trade and policy arenas  

 
Eric Allen and Leland Humble  

Natural Resources Canada, Canadian Forest Service 
 Pacific Forestry Centre 

 
 
What is science? 
A process of searching for principles that govern causes and effects in the natural world 
that uses hypothesis testing and repeatable experiments to describe, explain and make 
predictions. 
 
• Science Advice:  Value added guidance derived from scientific and technological 

knowledge, theories, data, findings and conclusions, to inform policy, regulatory and 
management decision making. 

 
 
Who is Science? 
• Research Scientist:  A person who has expert knowledge and who is engaged in 

the conduct of scientific research. 
 
• Science Advisor:  A person who engages in the formulation and provision of 

science advice.  Often scientists will fill this role. 
 
 
What is Policy? 
• The general principles by which government is guided in its management of public 

affairs. 
• Policy is based on best available information and evolves as it  reflects changing 

values of society. 
 
 
Who is Policy? 
 
• Decision Maker:  Anyone with the authority to make decisions in the federal 

government.  In general, this typically involves minister and deputy minister but may 
also include ADM’s, DG’s and other senior officials. 

 
• Policy Advisor:  Anyone engaged in the formulation and provision of policy advice 

within the federal government.  In general policy analysts/advisors  work at the 
interface between those who contribute advice (scientists) and senior managers and 
decisionmakers. 
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The Policy Folks 
 
• National 
     - ADM 
  - CFS Policy, Planning and International Affairs Branch 
  - CFS Industry, Economics and Programs Branch 
  - DFAIT 
  - Canadian Food Inspection Agency 
 
• International 
  - North American Forestry Commission 
  - North American Plant Protection Organization 
  - USDA 
  - European Plant Protection Organization 
  - International Plant Protection Convention 
  - Australian Quarantine Inspection Service 
  - State Forestry Administration, P.R. China 
 
 
What does science offer policy? 

1. Research and analysis to support new and existing policy needs 
2. Custodians of scientific information 
3. Identify new issues impacting policy  
4. Summarize and interpret science issues 

 
 

Research and analysis to support new and existing policy needs 
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Brown Spruce Longhorned Beetle Bait Log Study - AFC 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Brown Spruce Longhorned Beetle Trap and Lure Study - GLFC 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Brown Spruce Longhorned Beetle Chipping Study - PFC 
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Asian Longhorned Beetle - New York 1996 
 
 
 
 
 
 
 
 
 
 
 

 
Asian Longhorned Beetle - Vancouver 1992 
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2. Custodians of scientific information 
• Manage historical databases 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
• Provide diagnostic support 
 
 
 
 
 
 
 
 
 
 
 
• Keep up with current literature 
• Curate and expand current reference collections 
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3. Identify new issues impacting policy 
• North American Forestry Commission 

- EFPISNA, NAFC working groups 
• Invasive Species Evaluation Team  
• Regional Plant Pest Advisory Councils 
 
 
4. Summarize and interpret science issues 
• Forest Product Trade Issues 

- Pinewood nematode 
- Biosecurity Australia 

• Heat Treatment of Wood Packaging 
 

 
 
 
 
 
 
 
 
 
 
 

 
What does “Science” need to deliver effective products to “Policy”? 
• Clear questions 
• Adequate timeframes 
• Freedom to undertake and report unbiased science 
 
 
How to maintain an effective Science/Policy relationship 
• Communication- ongoing dialogue 
• Effective working relationships 

- Team Canada 
• Nimbleness in resourcing 
• Blur the science and policy boundaries 
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Applied Science and Policy Development 
Positioning Canada to Meet International Standards 

 
Greg Stubbings, 

Canadian Food Inspection Agency, Ottawa, Ontario 
 
 

Abstract 
 
 
A presentation of the challenges to development of international standards in wood 
packaging including a discussion of Canada’s direction with plant protection policies and 
pest interception on wood packaging, interception risk countries and risk assessment, 
Canada’s export program, current successes, new challenges in pest assessment, 
IPPC guidelines for wood treatment, risk mitigation, and bilateral agreements. 
 
 
 
 
 

Science appliquée et élaboration de politiques : 
 Positionner le Canada pour satisfaire aux normes internationales 

 
Greg Stubbings 

Agence canadienne d'inspection des aliments, Ottawa, Ontario 
 
 

Résumé 
 
Exposé sur les défis de l'élaboration de normes internationales applicables aux 
emballages de bois; diverses questions connexes sont abordées : orientations du 
Canada en matière de politiques phytosanitaires et d'interceptions d'organismes 
nuisibles associés aux emballages de bois, pays à risque, évaluation des risques, 
programme du Canada concernant les exportations, succès obtenus, nouveaux défis de 
l'évaluation phytosanitaire, directives de la CIPV concernant le traitement du bois, 
atténuation des risques et accords bilatéraux. 
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Positioning Canada to Meet International Standards 
 

Greg Stubbings, National Manager, Forestry Section 
Canadian Food Inspection Agency 

 
 
The challenges of developing international standards 
 
Trying to create an international standard while 
• Generalizing all pests and pathogens 
• Generalizing all areas of the world 
• Applying current treatments to all types of wood  
• Supporting efficacy data for new treatments 
 

Case Study: The International Wood Packaging Policy - and IPPC initiative 
 
Canada’s Direction 
Import Policies and Pest Interceptions 
 
Plant Protection Policies 
Counter the establishment and spread of quarantine pests 
Supported by pest risk assessments and current science 
 
• D-95-14: Import of wood and wood products 
• D-98-08: Import of wood packaging 
• D-98-10: Import of wood packaging from China 
• D-01-12: Import and movement of firewood 
 
Pest Interceptions on Wood Packaging (1999-2001) 
18,035 container inspections     
602 interceptions of living insects 
771 interceptions of fungi 
2,837 observations of signs of living pests 
2,355 fumigations 
4 refused entry 
65 wood packaging shipments sent for destruction 
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Pest Risk Assessments 
 
Purpose: 
• Evaluate risk, pests, diseases and pathways. 
• Support regulatory policies. 
• Recognized procedure with IPPC. 
 
Criteria: 
• Geographic and regulatory criteria, introduction, consequences, establishment, 

spread, economic and environmental impacts. 
 
 
 
 
 
 
 
 
 
 
 

Pest Interceptions “Risk” Countries

1999- 2001
Area %   live

pests
%   fungus %  pest

signs
China 3 9 27
Pakistan 21 5 37
N orth
Korea

8 14 37

H ong
Kong

2 11 27

India 10 2 20
M alaysia 6 4 34

Live pests have been intercepted from 53 countries.
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Wood Packaging - Specific PRAs

CFIA (Dec 2000)

• Pathogens
– Armillaria spp.
– Ceratocystis spp.
– Ophiostoma spp.
– Lachnellula 

willkommii

• Insects
– Ips typographus
– Lymantria dispar
– Lymanria monacha
– Monochamus 

alternatus
– Sirex noctilio

USDA Wood Packaging PRA (Aug 2000)
19 representative insect & pathogen species or groups

(included tropical and subtropical origins)

• Root and stem rots
• Heterobasidion root rots
• Brown root rots
• Stains and wilts
• Canker stains
• Pink disease

• ALHB
• Termites
• Purple moth
• Pine flat bug
• European oak bark 

beetle
• others
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CWPCP - Canada’s Export Program 
• CFIA Export policy - D-01-05   
• ISO based system approach 
• Facility certification process with periodic audits  
• Harmonized with world guidelines - IPPC 
• Standardize treatment mark 
• Open to wood packaging producers 
• Lumber treatments:  HT, KD, Fumigation, CPI 
 
 
 
 
 
 
 
Early Start and Current Success 
• European Union 
• Canada. China, Japan, U.S. 
• Softwood wood packaging 
• Pine wood nematode 
• Fumigation, CPI & HT 
• Standardized mark 
 
Success 
• 160 certified facilities 
• National distribution 
• Mirrors IPPC approach 
• Approved treatments HT, KD and fumigation 
• CPI, soon 
 
IPPC Guidelines 
Target Pests and Pathogens 
 
Taxonomic Challenge 
Distinguishing the exotic from the indigenous 
• Taxonomic keys for non-native insects and larvae 
• Tetropium, Ips, Hylurgus or Tomicus 

 
 
 
 
 
 



 

 410

How do we know when the pest has arrived? 
The risk can be mitigated through the regulation of pathways but exotic pest surveys 
and screening are still essential. 

 
 
 
 
 
 
 
 
 

 
 
Target Pests and Pathogens 
• Most adopted treatments reflect PWN research 
• Can these treatments be adopted to a wide range of pests? 
  - wood borers 
  - defoliators 
  - pathogens 
  - nematodes  

 
 
 
 
 
 

 
 
IPPC Guidelines  
• Wood treatments 
• Efficacy 
• Technical justification 
 
 
Heat Treatment - IPPC Guidelines 
Current status 
• Will this kill most insects and pathogens? 
• Is there enough data to support? 
• Wood core temperature of ambient? 
• Lower temp., longer duration? 
• Higher temp.?  71 degrees Celsius/30 minutes  
• Industry tolerances 
PRA for SOD = 55 degrees Celsius/60 minutes 
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Fumigation IPPC Guidelines 
• Methyl bromide widely accepted  

   
• Montreal protocol - MB reduced usage 
• Time/temperature dependent-variable results 
• Chemical penetration? 
• All life stages? 
 
Alternatives: Vikane®, Phosphine, Carbonyl 
sulfide, Ethylene Oxide, or inert gasses such as 
Nitrogen, Argon, Carbon Dioxide. 
 
 
Chemical Impregnated Treatments 
 
Purpose: stop the penetration of insects (termites 
and pathogens (wood rots)). 
  - Efficacy against existing wood 
  bores and containing pathogens? 
  - Chemical penetration and pressure 
  effects? 
  
Promise: post-fixation procedures for CCA: heat 
treatment, steam treatment, thermal water bath 
 
 
Risk Mitigation 
 
The Choice of Treatment Should Reflect: 
• The range of pests which may be affected  
• The efficacy of the measure 
• The change in the character of the wood packaging 
• Technical and/or commercial feasibility 
 
 
Under Consideration - IPPC 
• Is the risk of pest transmission reduced with with using lumber of 

tropical origins? 
• Is there a risk of infestation after treatment?     
• Does the risk of transferring a pest diminish with the age of the 

wood packaging? 
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Bilateral Agreements 
When an International Standard fails to meets a Countries Concerns. 
Special arrangements may develop when: 
• International recognized treatment fails to address a specific pest or pathogen. 
• Countries accept lesser measures  
• Pest Free Areas - IPPC ISPM 4 
• Pest free places of production and pest free production sites - IPPC ISPM 10 
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Summary: 
Globalized Trade in Wood Products 

 
 

 
Abstract 

 
 
A summary of the key points made during the presentations and discussion period 
along with the questions and answers. 
 
 
 
 
 

Sommaire: 
Le commerce mondial des produits du bois 

 
 
 

Résumé 
 
 
Un sommaire des points sayants faits lors des présentations et de la période de 
discussion avec les questions et réponses. 
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Forest Pest Management Forum 2001 Special Feature 
 

Globalized Trade in Wood Products: 
Lessons and Challenges for Linking Science, Industry, and Policy 

 
Thursday November 29, 2001 

Ottawa Congress Centre 
 

Opening Remarks 
 
Jim Farrell, Director, Industry Division, Canadian Forest Service served as Chair.  In his 
opening remarks he stated his objectives for the session: 
 

i. To examine and discuss positive examples of science, industry, and policy 
working together. 

 
ii. To discuss what we are doing well and how we could improve how we work 

together in integrated teams. 
 
 
Key points from presentations (including questions and answers) 
 

Gordon Miller, Director General, Science Branch, Canadian Forest Service 
 
With only 1-2% of shipments inspected, Canada should expect a continued spread of 
exotic pests. Such pests impact urban communities.  This provides an opportunity to 
reach urban-dwelling Canadians.    
 
Policy provides a context for trade; science provides a foundation for policy; industry 
provides advice to policy.  In this file, industry has a direct role in the transport of 
invasive species. 
 
An overview of international structures governing quarantine pests was provided (UN – 
FAO – NAPPO – IPPC).  The point was made that phytosanitary measures can become 
a non-tariff barrier in a climate of increased protectionism. 
 
Science is not the only consideration in trade issues.  The partnership among science, 
industry, and policy is a requirement, not an option. 
 
Question: Has there been study and analysis at the federal level concerning the role of 
federal science in support of trade policy (e.g. ‘FINE’)?  A persuasive case could be 
made for in-house federal science in support of trade policy. 
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Answer:  There has not been analysis specific to federal science in support of trade 
policy. 
Question:  What is the status of CFS coordination with CFIA? 
 
Answer:  Greater coordination is favoured, such as regional response teams, like the 
one in Halifax.  It would be good to see more regional teams (SWAT teams) and also 
teams at the inter-departmental level and federal-provincial teams.  Such teams would 
help us be prepared for new introductions. 
 
 

Reinouw Bast-Tjeerde, Canadian Food Inspection Agency 
 
NAPPO tasked a forestry panel with the development of a wood packaging standard in 
1996.  It was in our interests to develop a standard for phytosanitary measures that all 
countries could abide by.  For the first time, industry was directly involved in the 
development of the standard, and it was the first commodity-specific standard.   
 
The technical specifications of the standard were explained (heat treatment or 
fumigation), including exceptions.  The standard is being submitted for approval at the 
international level in March 2002.  At this time, it is not clear whether some countries will 
request changes before giving approval.  Once approved, implementation could take up 
to a year, and will be subject to WTO provisions. 
 
Question:  A question sought clarification on when the standard will be implemented. 
 
Answer:  Implementation time is uncertain, but companies would do well to prepare 
based on the specifications in the interim measures.  
 
Question:  What provisions are in place for review of the standard – in particular, what if 
data show the treatments to be ineffective? 
 
Answer:  Data must be presented to the IPPC secretariat.  This body will review the 
data before initiating change to the standard.  There was some discussion about the 
scenario of new pests presenting the need for changes to the standard. 
 
Question:  What about the possibility of re-infestation post-treatment? 
 
Answer:  The standard only addresses pests in material before phytosanitary treatment.  
There is not much information on re-infestation.  However, research in this area is 
ongoing and as more is learned there may be cause to review the standard. 
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Gordon Hughes, Executive Director, Canadian Wooden Pallet and Container 
Association 

 
Noted that the Canadian wooden pallet and container industry employs 10,000 people 
and does $500 million in total sales volume per year.  It is the largest user of hardwood 
and second largest softwood user in the country.  Approximately $21 Billion in goods 
are shipped using Canadian solid wood packaging. 
 
Brian Butler, President, Butler and Baird Lumber Co.,  
and Chairman, Canadian Wooden Pallet and Container Association Packaging 
Certification Program 
 
Explained that kiln drying (softwood lumber) effectively achieves phytosanitary 
treatment.  For hardwood, however, kiln drying renders product too brittle and hard.   
Steam treatment is required for hardwood to meet the standard.  Concern expressed 
that hardwood users are slow to prepare to meet the standard.  The standard has been 
helpful to Canadian industry; it will lead the industry to reach international markets. 
 
 

Eric Allen and Leland Humble, Canadian Forest Service, Pacific Forestry Centre 
 
Science may be defined as a process that provides a tool to test hypotheses to obtain 
unbiased answers to questions.  Science advisors interpret science to provide guidance 
to policy making.  Policy may be defined as general principles by which government is 
guided in its management of public affairs.  Policy should be based on the best 
available information.  Policy evolves to reflect changing values. 
 
Several examples of science in support of policy were presented, including:  
• Plant health risk assessments to support CFIA policy 
• Bait trap lures for Brown spruce longhorn beetle 
• First identifications of Asian longhorn beetle (Vancouver 1992; New York 1996) 
• Detection of live insects in cable spools from China and logs packing granite blocks 

from Norway 
• Diagnostic tools for identifying invasive fungi 
 
Detection and quantification efforts provided by scientists provided valuable support to 
bring forward the case for the wood packaging standard. 
 
The roles of scientists in support of policy include: 
• Custodians of scientific information (e.g. historical databases; collections) 
• Identification of new issues that impact policy 
• Summarizing and interpreting science issues 
 
To perform their role effectively, scientists need: 
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• Clear questions to answer 
• Adequate timeframes to ensure credible, reputable work 
• Freedom to undertake and report unbiased science 
• Communication and ongoing dialogue with advisors and policy makers 
• Effective working relationships – a team environment 
• Nimbleness in resourcing 
 
Question:  How should scientists deal with the need to get information into policy 
making versus the need to publish results, with the approval of their Director General? 
 
Answer:  Policy requires answers as soon as they are in, not after waiting for 
publication.  The publication of science is secondary to the provision of scientific 
information to meet policy needs.  However, it is very important to get the science into 
the credible scientific forum of publication, but not at the expense of missed 
opportunities to guide policy. 
 
 
Greg Stubbings, National Manager, Forestry Section, Canadian Food Inspection 

Agency 
 
Greg presented a number of ongoing needs and challenges in the context of 
international standards (including the EU standard for softwood wood packaging, which 
was based on pinewood nematode concerns). 
Challenges include: 
• Taxonomy - larval stages are particularly difficult to identify 
• Early detection and survey work - how do we know when pests have arrived? 
• Heat treatments – what is sufficient for each of a variety of insects?  What is 

sufficient for fungi? 
• Capacity – does the industry have the necessary facilities to perform heat 

treatment? 
• Fumigation – concerns regarding methyl bromide and protocols requiring reductions 

in its use.  Alternatives needed. 
• Choice of treatment – should reflect range of pests, efficacy, effect on wood 

properties, technical and commercial feasibility 
• Risks of re-infestation 
• Dealing with under-developed countries 
• Determination of risks from lumber of tropical origins 
 
 
Question: What is the status of pressure treatments (e.g. CCA)? 
 
Answer: There is not enough research and information to adopt pressure treating as an 
accepted treatment.  There are concerns about health and safety. 
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Panel Session 

 
The Chair invited all speakers to the front table and posed the following question to 
them: 
 
What is working well, and what can be improved upon? 
 

Gordon Miller 
 
Integration and working relationships have improved and strengthened in recent years.   
 
Improvement is needed in our capacity in biosystematics and in research in areas 
related to trade issues.  Technical debates are happening and we need more capacity 
to look at technical sides of the issues. 
 

Reinouw Bast-Tjeerde 
 
The Panel for developing this international standard is working well and Canada has 
played a prominent role in its development.   
 
Improvement is needed in our imports policy; we need consistency between our import 
requirements and what we expect from the international community regarding our 
exports. (e.g. currently Canada requires certificates for imported wood packaging 
materials that have been treated, while the standard advocates the absence of 
certificates, and we request importing countries to accept the Canadian marking 
systems instead of certificates). 
 

Gordon Hughes 
 
It is good that Canada has moved quickly to address the issue.  We are working with 
the CFIA for the repair of pallets, boxes and crates re-entering our country. 
 
As for improvement, our industry would prefer to pay for the CFIA inspection role versus 
paying for third party inspection.  In the U.S., inspection service costs are running $500-
2000 per month.  It is hoped that in Canada we can avoid the prohibitive costs of third 
party inspection. 
 

Brian Butler 
 
It has been very positive to have the industry involved in standard development. 
 
There are players in the industry who are lagging in paying attention to the standard, 
and this situation needs improvement.  We need to market the standard to all industry 
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players to make sure all know what is expected.  This is a marketing and 
communications challenge.   
 

Eric Allen 
 
There has been good collaboration and communication between science and policy on 
these trade policy science issues. 
  
We need to improve by working on the list Greg Stubbings presented, and to 
incorporate some of these needs into our program priorities.  Creative resourcing is 
required to handle the need for human and financial resources to undertake research.  
The CFIA matching investment program is one mechanism to help with the need for 
funding. 
 

Leland Humble 
 
Bringing in the standard is good for Canadian forests and the forest sector.  It effectively 
deals with a major source of forest pest introductions from outside of Canada 
associated with international trade. 
 
We also need to improve our ability to deal with the movement of exotic pests within 
Canada.  We need to consider the development of effective means of preventing the 
transfer of exotics between jurisdictions in Canada (as well as movement among 
countries). 
 

Greg Stubbings 
 
Credited effort and initiative of scientists.  Without their drive, the issues would not have 
come to the attention of regulators. 
 
Concern that many in the industry have not heard the message, or did not think it 
applied to them.   There is a lag time in responding to the standard and some sectors in 
the industry are caught by surprise.  The hardwood industry is particularly slow to 
respond.  Pallets and containers are a huge market for softwood and hardwood lumber 
producers, but these sectors seem to be slow to respond to the needs and opportunities 
presented by the standard. 
 

Question 
 
There is a great movement of plant products and nursery stock into and outside Canada 
and within Canada.  How should this issue be addressed in a quicker, more timely way 
than the wood packaging standard? 
 
Answer (Humble and Allen) 
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There is a need to do the science to evaluate and assess risks and effectively use 
current literature to support analysis.  
 
Answer (Stubbings) 
 
The industry is based on searching for new varieties of plants.  New pests will definitely 
travel from new sources. 
 

Question 
 
Can our science capacity and science/industry/policy integration and infrastructure help 
make Canadian industry more globally competitive? 
 
Answer (Allen and Butler) 
 
Yes.  There are opportunities to use our science to support industry competitiveness 
and help to increase exporting opportunities and add value for customers. 
 
 
In closing, the Chair thanked the panellists and reinforced the need for building policy 
requirements into science priority setting.    End. 
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Forum 2001 Forum Marketplace - The place for networking and information 
exchange 

 
 
 
 
 

Marché du Forum 2001- L’endroit pour réseauter et échanger de l’information 
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Airborne Hyperspectral Remote Sensing Sensors and Services 
 

Robin Brown, R.P.F., Senior Forestry Associate 
ITRES Research Ltd, Calgary, Alberta 

 
 
 

Abstract 
 
ITRES is a privately owned corporation founded in 1979.  Headquartered in Calgary, 
Alberta, Canada, ITRES is a world-class leader in airborne hyperspectral remote 
sensing.  With over 22 years of industry experience, ITRES offers a diverse range of 
hyperspectral products and services designed to aid consumers make better business 
decisions.  ITRES’ business is comprised of three major areas: 1) Sensor systems, 2) 
Commercial applications, and 3) Research and development. 
 
 The core sensor system product at ITRES is the CASI, or Compact Airborne 
Spectrographic Imager.  The CASI was designed and built by ITRES and is a charge 
couple device (CCD) pushbroom imaging spectrograph intended for the acquisition of 
visible and near-infrared hyperspectral imagery.  The CASI can operate in a 
programmable multispectral or hyperspectral mode and has the ability to operate under 
cloudy sky conditions.  CASI systems are currently being operated in Canada, the 
United States, Germany, France, Spain, England, Japan, Italy and Australia.  ITRES 
also offers other key sensor products that compliment the CASI, resulting in enhanced 
image resolution, data acquisition, and data interpretation. 
 
ITRES’ commercial applications division creates opportunities to improve decision 
making in areas such as agriculture, environmental monitoring, forestry, military, 
pipeline routing, and water quality assessment.  Key services performed by the 
applications division include project design, data acquisition, standard data processing, 
sensor fusion, algorithm development, GIS mapping, spectral signature analysis and 
feature extraction.   
 
ITRES maintains a substantial research and development team responsible for CASI 
upgrades, new sensor and algorithm development.  Furthermore, the research team 
also takes on contracted research and development work enhancing ITRES’ technology 
base. 
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Capteurs et services de levés hyperspectraux aéroportés  
 

Robin Brown, R.P.F., associé principal en foresterie 
ITRES Research Ltd., Calgary, Alberta 

 
 
 

Résumé 
 
ITRES, société privée fondée en 1979 don’t le siège social se trouve à Calgary (Alberta) 
au Canada, est un chef de file mondial en matière de levés hyperspectraux aéroportés.  
Forte de plus de 22 années d’expérience dans l’industrie, cette société offre une vaste 
gamme de produits et de services hyperspectraux conçus pour aider les clients à 
prendre de meilleures décisions sur le plan des affaires.  ITRES se consacre 
essentiellement à trois secteurs d’activités soit 1) les groupes-capteurs, 2) les 
applications commerciales, et 3) la recherché et le développement. 
 
Le principal produit de sa gamme de capteurs est le CASI, ou Compact Airborne 
Spectrographic Imager (imageur spectrographique compact aéroporté).  Conçu et 
construit par ITRES, cet imageur est un spectrographe imageant en peigne à transfert  
de charges qui permet d’obtenir une image hyperspectrale visible en l’infrarouge 
proche.  Le CASI peut fonctionner en mode programmable multispectral ou 
hyperspectral, même sous un ciel nuageux.  Des systèmes CASI sont actuellement 
utilisés au Canada, aux État-Unis, en Allemagne, en France, en Espagne, au Japon, en 
Italie et en Australie.  ITRES offre aussi d’autres capteurs importants qui servent de 
compléments au CASI et qui permettent d’améliorer la résolution de l’image, 
l’acquisition de données ainsi que l’interprétation de celles-ci. 
 
La division des applications commerciales d’ITRES crée des possibilités visant à 
améliorer la prise de décisions dans des domaines tels que l’agriculture, la surveillance 
environnementale, la foresterie, les activités militaires, le cheminement des pipelines et 
l’évaluation de la qualité de l’eau.  Les principaux services offerts par cette division 
comprennent la conception de projets, l’acquisition de données, le traitement de 
données normalisées, la fusion des capteurs, le développement d’algorithmes, la 
cartographie SIG, l’analyse de signatures spectrales et l’extraction des caractéristiques.   
 
ITRES maintient une importante équipe de recherche et de développement responsable 
des mises à niveau du CASI ainsi que du développement de nouveaux capteurs et 
algorithmes.  En outre, cette équipe réalise des travaux de recherche et développement 
à contrat qui contribuent à enrichir la base technologique d’ITRES.   
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The Canadian Forest Pest Management Database 
 

Thompson, D.G., Holmes, S.B., and L. Verkley  
Natural Resources Canada, Canadian Forest Service, Great Lakes Forestry Centre, 

Sault Ste. Marie, Ontario 
 
 

Abstract 
 

An extensive scientific knowledge base exists in relation to application technology, 
efficacy, crop tolerance, environmental fate, environmental effects, and many other 
aspects of forest pest management.  Unfortunately, much of this knowledge is available 
only in scientific publication format, and is not easily accessible to operational foresters 
or the public.   
 
The Canadian Forest Pest Management (CFPM) database has been created to 
enhance general awareness in this area of science and to accelerate the transfer of 
scientific knowledge into operational best management practices.  The database allows 
easy and rapid access to data and information pertinent to Canadian forest pest 
management from1980 to the present.  The database may be used to identify which 
management options are well supported by “weight of scientific evidence” and 
conversely those that are not.  It will also enhance awareness of environmental issues 
associated with forest pest management in Canada, provide data and information for 
meta-analysis, and help to identify data gaps and optimal opportunities for research 
investments.  Ultimately, it may be the basis for future artificial intelligence systems. 
 
Search capabilities built into this database allow users to query the database by any of 
several different fields (i.e., author, title, source, keyword, management technique, 
latitude, longitude, publication year, abstract, vegetative species, forest type, and non-
target species) or combination thereof.  Geo-referencing of field research results will 
allow users to sort and select data and information most pertinent to their region.  The 
database, scheduled for launch in March 2002, will be available free to anyone with 
Internet access. 
 
 
 
 
 
 
 
 
 
 
 



 

 426

La base de données sur la lutte contre les ravageurs forestiers au 
Canada 

 
Thompson, D.G., Holmes, S.B., et Verkley, L.  

Ressources naturelles Canada, Service canadien des forêts, Centre de foresterie des 
Grand Lacs, Sault Ste. Marie, Ontario 

 
 

Résumé 
 
Il existe une vaste base de connaissances scientifiques en ce qui a trait aux techniques 
d’application, à l’éfficacité, à la tolérance des peuplements, au devenir des produits 
dans l’environnement, aux effets sur l’environnement et à bon nombre d’autres aspects 
de la lutte contre les ravageurs forestiers.  Malheureusement, la plupart de ces 
connaissances ne se trouvent que sous forme de publications scientifiques et ne sont 
pas à la portée des forestiers ni du grand public.   
 
La base de données sur la lutte contre les ravageurs forestiers au Canada (LRFC) a été 
créée dans le but de sensibiliser la population à cette sphère de la science et 
d’accélérer la transformation des connaisances scientifiques en des pratiques 
exemplaires de lutte.  La base de données permet d’accéder rapidement et facilement à 
des données utiles concernant la lutte contre les ravageurs forestiers au Canada depuis 
1980.  Elle peut servir à cerner les méthodes possibles de lutte qui sont justifiées par 
des “preuves scientifiques” et, en revanche, celles qui ne le sont pas.  Elle contribuera 
aussi à faire connaître davantage les enjeux environnementaux liés à la lutte contre les 
ravageurs au Canada, à fournir les données nécessaires à la méta-analyse ainsi qu’à 
définir les lacunes en matières de données et les avenues de recherche les plus 
prometteuses pour les investissements dans la recherche.  En bout de piste, cette base 
de données pourrait servir d’assise à d’éventuels systèmes d’intelligence artificielle.   
 
Les capacités de recherche intégrées à cette base de données permettent aux usagers 
d’effectuer des recherches à partir de différents champs (p. ex. auteur, titre, source, mot 
clé, technique de lutte, latitude, longitude, année de parution, résumé, espèces 
végétatives, type forestier et espèces non ciblées) ou d’une combinaison de champs.  
En géoréférençant les résultats de recherche, les usagers peuvent classer les données 
et choisir celles qui sont le plus pertinentes pour leur régions.  Cette base de données 
devrait être prête en mars 2002.  Quiconque a accès à Internet pourra alors la consulter 
gratuitement. 
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Root and Butt Rots in Semi-Mature Pre-Commercially Thinned Balsam 
Fir in Newfoundland 

 
Warren, G.R.1 and B. English2 

1Canadian Forest Service (AFC-Nfld.), Corner Brook, Newfoundland 
2Newfoundland Dept. Forest Resources and Agrifoods, Corner Brook, Newfoundland 

    
 
Pre-commercially thinning (PCT) is a common silvicultural treatment for overstocked 
balsam fir stands in Newfoundland (Nfld.).  Post cut assessments of commercial 
thinning trials in some of the oldest PCT balsam fir stands revealed a higher than 
normal incidence of butt rot at ground line.  Results of a 1997 butt rot survey of semi-
mature PCT balsam fir stands showed an alarming increase in incidence and severity of 
butt rot in thinned stands as a function of stand age and years since treatment.  
Isolation and identification of casual butt rot fungi revealed a difference in frequency and 
diversity of fungi compared to natural second growth balsam fir stands.  Stereum 
sanguinolentum, a common heartrot fungus in balsam fir, was the fungus isolated most 
frequently from butt rot defects of PCT trees.  Balsam fir has the highest incidence of 
root and butt rot of Boreal forest conifers.  Root wounding and breakage caused by 
increased stem sway is suspected as the major cause for increased incidence of root 
and butt rots in PCT balsam fir.  Research is continuing to resolve the cause and 
impacts PCT on different forest sites is having on the incidence and development of root 
rot in residual stems. 
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Pourridiés et pourritures du pied dans les peuplements de sapins 
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2Ministère des Ressources forestières et de l’Agroalimentaire de Terre-Neuve, Corner 
Brook, Terre-Neuve 

  
 
 
L’éclaircie-nettoiement (au stade précommerciale) est l’un des principaux traitements 
sylvicoles utilisés pour dégager les peuplements trop denses de sapins baumiers de 
Terre-Neuve.  Des évaluations effectuées après des essais d’éclaircie précommerciale 
dans quelques-uns des plus vieux peuplements de sapins baumiers éclaircis au stade 
précommercial ont révélé une incidence plus élevée que la normale de pourriture des 
culées au niveau du sol.  Les résultats d’une enquête sur la pourriture du pied réalisée 
en 1997 ont montré qu’il y avait un accroissement alarmant de l’incidence et de la 
gravité de la pourriture du pied dans les peuplements éclaircis en fonction de l’âge du 
peuplement et du nombre d’années qui s’était écoulé depuis le traitement.  L’isolement 
et l’identification des principaux champignons agents du pourridié ont dévoilé une 
différence en ce qui a trait à la fréquence et à la diversité des champignons par rapport 
aux peuplements de sapins baumiers de seconde venue.  Stereum sanguinolentum, 
principal champignon agent de la pourriture du coeur du sapin baumier, a été le 
champignon isolé le plus souvent des défauts attribuables à la pourriture du pied 
d’arbres de peuplements éclaircis au stade précommercial.  Les sapins baumiers 
affichent l’incidence la plus élévée du pourridié et de la pourriture du pied des conifères 
de la forêt boréale.  On pense que l’augmentation de l’incidence du pourridié et de la 
pourriture du pied des sapins baumiers serait principalement tributaire des blessures et 
des bris de racines causés par l’accroissement de l’oscillation du tronc.  La recherche 
se poursuit dans le but de trouver la cause du pourridié et de déterminer les effets de 
l’éclaircie précommerciale dans différentes stations forestières sur l’incidence et le 
développement de la pourriture du pied dans les troncs rémanents.  
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