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Spruce budworm, Choristoneura fumiferana
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Are spruce budworm outbreaks natural…?
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~35-40 year outbreak cycle
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Oscillatory hypothesis

Predator-prey cycles drive budworm outbreaks

…but, no data for 
the rise

Only data for 
collapsing 

populations
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Oscillatory hypothesis

1968197119731975

Outbreaks are synchronous across the landscape

Moth dispersal 
does not spread 

outbreaks

Regional 
outbreaks are 

inevitable
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Moth dispersal 
helps spread 

outbreaks

Predation of 
budworm doesn’t 

decline before 
outbreak

Outbreaks spread ‘contagiously’

Epicentre Hypothesis

Current outbreak
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Foliage Protection Strategy

Early Intervention Strategy

Managing regional outbreaks



USDA 2007 General Tech. Report (NRS-6)

“SLOW THE SPREAD” PROGRAM: GYPSY MOTH



Early Intervention Strategy

Criteria for feasibility:

1) Population dynamics

2) Monitoring: Detection at low densities

3) Efficacy and non-target effects

4) Social license – Communication 
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As of Spring 2017
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Monitor budworm in 70 sites

Seasonal survival: Before vs. after 
treatments

Annual survival: L2 (2017) vs. L2 (2018)

‘Early’ vs ‘Late’ treatments



Untreated Treated Treated (Early)

%
 m

o
rt

a
lit

y

50

60

70

80

90

100

From young larvae to adult 

Additive
mortality

Treated
(All)

Treated
(Early)



Untreated Treated Treated (Early)

P
o
p
u
la

ti
o
n
 g

ro
w

th
 r

a
te

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6
2017 to 2018

Populations
increased 

Treated
(All)

Treated
(Early)

Populations
decreased



Weekend

July 20-22, 2016

Weekend
July 20-22 
2016

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwip7feWzqPZAhXDmOAKHR0ECbsQjRwIBw&url=http://variety.com/2016/music/news/the-rolling-stones-donald-trump-song-without-permission-1201820897/&psig=AOvVaw3gov4r21oDvDz_zc7W76Aw&ust=1518636021932488








Year

2015 2016 2017 2018

L
2

 p
e

r 
b
ra

n
c
h

0

1

2

3

4

5

Btk Btk



2017

EIS Threshold



2018

EIS Threshold



Eveleigh et al. (2007) PNAS

Non-target effects: Moth larvae and enemies



Non-target Impacts: Broader ecosystem



Early Intervention Strategy

Criteria for feasibility:

1) Population dynamics

2) Monitoring: Detection at low densities

3) Efficacy and non-target effects

4) Social license – Communication 





DDT - 1962

Fenitrothion - 1982



Communication Strategy

• A website was created: 
http://www.healthyforestpartnership.ca/

http://www.healthyforestpartnership.ca/


Reaching out with Citizen Science?

2016





What is Btk?

Protein crystal

Spore
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How does Btk work?

Acid BaseNeutral

PH scale
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How does Btk work?

Btk
activates

Btk breaks down

Acid BaseNeutral

PH scale
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Why we say “Btk is not toxic”

• Environmental Protection Agency, US Department 
of Agriculture, World Health Organization:

“Owing to their specific mode of action, Bt
products are unlikely to pose any hazard to 
humans or other vertebrates or to the great
majority of non-target invertebrates.”

• Registered (and widely used) in Organic farms to suppress 
caterpillar pests. 

• Used in downtown Winnipeg for tent caterpillar (2015).



How much ends up 
in water?



Freshwater 
fish

Rodents Quebec Charlo River 
(Reservoir)

Charlo River 
(River)

Eel River 
(Upper)

Eel River 
(Mid)

Eel River 
(Facility)

Quebec

Charlo River

Eel River

~600 colonies per mL
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Thanks to Brian, Jenna, and 
Allison! 

(and the audience!)
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DERD New Brunswick, 
Newfoundland, Nova 
Scotia, Maine Forest 
Service

Contact: rob.johns@canada.ca or emily.owens@canada.ca
Website: www.healthyforestpartnership.ca
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