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Context
• Eastern	spruce	budworm	(SBW)	is	the	most	destructive	pest	for	spruce-fir	

forests	in	Canada.
– An	outbreak	in	Quebec	is	expanding	into	Atlantic	Canada.

• NRCan	researchers	discovered	key	processes	triggering	outbreaks:
– This	knowledge	became	the	basis	for	the	concept	of	an	early	intervention	strategy	(EIS)	

targeting	low	insect	populations	before	tree	damage	occurs;
– Budget	2014	provided	$10M	over	4	years	to	Atlantic	Canada	Opportunity	Agency	(ACOA)	

for	the	Phase	I	of	the	EIS.

• EIS	includes	applying	insecticides	over	small	areas	to	prevent	outbreaks:
– EIS	is	less	costly	than	traditional	approaches	which	focus	on	protecting	trees	from	dying	

before	they	can	be	harvested.

2



© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

The Situation
Spruce	budworm	has	reached	New	
Brunswick	and	poses	a	significant	
threat	to	Atlantic	Canada’s	forests

The	last	outbreak	destroyed	hundreds	
of	millions	of	cubic	metres	of	spruce-

fir	forest

The	impacts	of	an	outbreak	are	far	
reaching	and	could	be	devastating
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Trends	of	Quebec	SBW	Outbreak						

2017	

Light
Moderate
Severe
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The Consequences of an Outbreak
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- Recreational	uses
- Community	impacts

- Water	
- Wildlife	

- Wood	supply
- Jobs
- Tourism
- Cost	of	response	
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Impact in Atlantic Canada -
by the Numbers
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What has been the traditional response?

• Where defoliation is identified, extensive spraying over large areas in 

attempt to keep trees alive

• Public concerns about large spray programs

• Annual control cost of $50 to $100 million or more, as infestation builds.

• Downstream job and economic losses due to loss of wood supply.
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8Natural Resources  Canada Innovation
EIS is the product of novel research led by Canadian Forest Service scientists over 

30yrs – led by Dr. Jacques Regniere

1. an initial drop in population occurs before natural factors take over and keep it 

endemic

2. mortality from natural enemies remains very high for long periods in endemic 

phase

3. observed lack of mating success at low populations

Hypothesis: Early detection and treatment of low populations will be an effective 

means of avoiding an outbreak

A first ever attempt at area-wide management of a native forest insect
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What is 
the Early 

Intervention 
Strategy 
(EIS)?

A	strategy	to	combat	a	large-scale	spruce	
budworm	outbreak	in	Atlantic	Canada

R&D	led	by	NRCan-Canadian	Forest	Service	
and	5	universities

Includes:
• Monitoring	populations	to	detect	hot	

spots
• Targeted	insecticide	treatment	to	prevent	

spread	
• Proactive	public	communications	and	

engagement	on	project	activities	and	
results
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About the 
Healthy
Forest
Partnership

A unique regional collaboration of 

scientists, academia, industry, citizens, 

and all levels of government to apply and 

test EIS to avoid a spruce budworm 

outbreak in Atlantic Canada

Our goal is to keep our forests healthy 

and productive for future generations
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Healthy Forest Partnership

6
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EIS	treatments	2014-2018:

2014
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2015
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2016
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2017
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2018
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Key	result	#1:

In	general,	areas	are	not	

being	treated	in	

successive	years.
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2017

1973 plots	in	N.B.	
57% positive	
109 plots	≥	7	/	branch
14 high	&	2 extreme

Key	result	#2:

L2	populations	are	much	

higher	in	adjacent	QC	

than	in	NB.
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2014

The	progression	of	

defoliation	in	QC	

2014-2017:
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2015
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2016
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2017

Key	result	#3:

Following	4	years	of	EIS	

treatments,	the	QC-NB	border	

is	evident	from	the	air	by	

defoliation	on	the	QC	side	

versus	none	visible	in	NB.
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Snow? …….in July??

Or,	is	it	…
…spruce	budworm???
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The 
Importance of 

Ongoing 
Research

26

Monitoring 
& Early 

Detection

Communication 
& Outreach

Relationship to 
Climate Change

Efficacy & 
Environmental 

Safety

Impacts on 
Ecosystems
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Federal Budget 2018
• Budget	2018	provided	up	to	$74	million	over	four	years,	starting	in	2018-19,	and	

$750,000	ongoing	for	EIS	Phase	II
• 60:40	cost-sharing	between	the	GoC,	and	provinces	and	forest	industry
• NRCan	is	the	lead	Department
• Phase	II	is	a	continuation	and	expansion	of	Phase	I.	There	are	two	main	objectives:	

– Reduce	SBW	populations	to	prevent	expansion	of	outbreak	in	Atlantic	Canada;	
– Improve	knowledge	and	tools	to	address	current	and	future	SBW	outbreaks.	
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Program Description
• The	EIS	Phase	II	initiative	consists	of	the	following	four	activity	streams:

– Monitoring	(Provincial/Industry	funding)

– Insecticide	Application	Research/Operations	(GoC and	
Provincial/Industry	funding)

– Scientific	Research	(GoC funding)
• NRCan	internal	research
• Contributions	to	external	research	organizations

– Communications	(Provincial/Industry	funding)
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Funding
• CFS-led	Research	(internal)

– 6-8	FTEs/yr;	2	FTEs	ongoing
– Research:	$1.1M/yr;	$560K	ongoing

• Externally-led	Research	(Gs&Cs)

– $1.5M/yr

• Insecticide	Application	Operations	(Gs&Cs)

– $60.2M	over	4	years
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What is the efficacy of our EIS treatments?
R. Johns (AFC) & D. Pureswaran (LFC)

- assessed	
treatment	
efficacy	at	123	
sites	

- data	from	pre	
spray	(~L4)	to	
adult	collected

- preliminary	
results
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- mortality	was	extremely	high	compared	to	
2017,	but	was	further	enhanced	in	treated	
sites	

- not	yet	identified	why	mortality	was	high,	but	
suspect	natural	enemies	(&	perhaps	late	frost)

- Perhaps	the	treatments	are	pushing	the	
populations	low	enough	that	the	natural	
enemies	and	weather	(late	freeze	event	in	
June)	are	keeping	them	low
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Are there any effects on non-target species?
V. Martel (LFC)

- intensive	surveys	for	non-target	caterpillars

- repeated	assessment	over	the	season	for	abundance,	diversity	&	parasitism	of	the	
broader	Lepidoptera	community	

- assess	their	response	to	insecticides	and	potential	impact	on	any	natural	enemies	
they	might	harbour

- all	individuals	identified	(Lep +	potential	parasitoids)	using	DNA	
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Modeling SBW population dynamics
B. Cooke (GLFC) &  J. Régnière (LFC) 

Developing	a	predictive	model	to:	

• Describe	the	spatial	and	temporal	patterns	of	outbreaks,	both	local	
population	dynamics	and	moth	migration

• Test	management	strategies	through	spatially	explicit	simulation.	A	
version	of	this	model	will	be	incorporated	in	the	SBW	Decision	Support	
System	(DSS)
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Other CFS research projects under this initiative

• SBW	pheromone	studies - P.	Silk	&	L.	Roscoe	(AFC)

• SBW	management	to	conserve	ecological	integrity	of	
forest	watersheds	- E.Emilson (GLFC)	&	M.Stastny (AFC)

• Forecasting	for	EIS	in	the	context	of	climate	change	- M.Stastny (AFC),	J-N.	Candau (GLFC),	
E.Moise (AFC)

• Impacts	of	SBW	on	forest	carbon	dynamics	- J-N.	Candau (GLFC)
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Citizen Science: Budworm Tracker

2016

• ~400+	Trackers	per	year
• >	80%	return	rate
• Outreach	and	public	

engagement
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Communications: A key to success
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Communications: A key to success
- both proactive and reactive
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2018
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2018
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Our interpretation of the 2018 results?

• Populations are down in NB for the first time in the last 5 years.

40

• Defoliation surveys and moth counts from pheromone trapping reinforce this.

• Accordingly, treatment area expected to be smaller in 2019.

• Positive sign for the EIS which aims to suppress growing populations to levels that 

can be kept in check by natural mortality factors.

• Expect populations to go up and down over time but we are cautiously optimistic that 

EIS will continue to hinder an outbreak.
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Key 
Successes

41

Reducing populations

Innovative science with broad 

practical applications

Successful public engagement & 

citizen science 

Avoiding serious defoliation and 
wood supply losses 

Unique and powerful partnership 
between industry, universities, 

governments and communities
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To check in on our progress or ask questions
42

Check	out	our	website:

www.HealthyForestPartnership.ca
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Questions?
43


