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First summer (July, August) 
Adults disperse, attack new trees, lay eggs, larvae grow 

Overwinter 
(big larvae = best survival) 

Second summer  
Finish development, emerge and disperse 

x x x x √ 

“Typical” One-Year Life Cycle – temperature-driven 



Preformed (constitutive)  
defence 

Induced 
defence 

Pine Tree Defences 

Safranyik 1974; Safranyik and Carroll 2006 



High population levels (epidemic phase) 
 

• Overwhelm defences of large, healthy trees by attacking en masse 
• Reproduction higher in larger, more vigorous trees (thicker phloem) 
 

  Positive Feedback = rapid population growth 

Safranyik 1974; Safranyik and Carroll 2006 

Beetle-Tree Interactions 



Low population levels (endemic phase) 
 

• Attacks stressed host trees with weakened defences 
• Poor quality hosts, reproduction is low 

Bleiker et al. 2014 

Safranyik and Carroll 2006 

Endemic-epidemic threshold varies with beetle 
density and stand resistance 



Mortality Factors 

Tree defences 
Natural enemies 
Competition 
Dispersal 
Weather - **cold (e.g., 1984/5) 



Safranyik and Carroll 2006 

MPB’s Reproductive Power 
97.5% mortality = stable population 

When conditions are good, one tree can easily produce enough beetles 
to kill 3-6 trees  



Ch. 2: BC’s Epidemic 
Why so many beetles? 

Contributing factors: 
 

1) Lots of available food 
 

2) Favourable weather 



Distribution and abundance of susceptible hosts 
 

Contiguous stands of big, old lodgepole pine trees 

Adapted from Taylor and Carroll 2004 
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• Reconstructed pine 

forests based on past 

disturbances 

Area of susceptible trees 3 

times greater at start of 

outbreak than in 1910 

• Trees most susceptible to 

MPB between 80 and 160 

years old 

Fires 1880s – regen 
Fire suppression? 

MPB doing job of fire? 

Forest age (years 

1990 

53% 



Climate/Weather 
 

 Climate (long-term) – Determines potential distribution 
  - Range of MPB is not limited by range of host tree 
 

 Weather (short-term) – Impacts annual abundance 
  - Winter survival, development in summer, tree stress/defences 
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75% increase in area of extreme climatic suitability 
= Rapid range expansion into new habitats 
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BC Outbreak 
 
Order of magnitude larger 
than past outbreaks 



Photo courtesy Alvesta Timber, Vida Oy. ( Sweden) 13 

Summary of BC outbreak: 

18 M ha affected to some degree in BC 

10 M ha affected of the 22 M ha THLB 

~750 M m3  

~56% of provincial pine volume lost by 2017 

 

 

 
X 750  



Not 

finished 

yet? 

x 



Predicted Impact of MPB on the AAC 

~4.5 M m3 

~2.0 M m3 

~0.5 M m3 

~1.0 M m3 

THLB Volume: 64% pine 
 % Pine killed: 81% 
 

1982 – 1.5 M m3 

1996 – 1.5 M m3 

2001 – 2.9 M m3 

2004 – 3.1 M m3 

2011 – 2.0 M m3 

2030 – 0.5 M m3 

THLB Volume: 67% pine 

% Pine killed: 76%  
 

1981 – 2.3 M m3 

1996 – 2.3 M m3 

2001 – 3.2 M m3  

2004 – 5.2 M m3  

2011 – 4.5 M m3 

2030 – 1.0 M m3 



THLB impacted by MPB in BC: 
10 M ha 

4.8 M ha  
<50% pine 

5.2M ha  
>50% pine 



10 M ha of the THLB impacted by MPB 

4.8 M ha  
<50% pine 

5.2M ha  
>50% pine 

1.7-2.6 M ha  
merchantable stands 

~0.3 M ha Unmerch. 
Forests  

for Tomorrow 

Unmerchantable 
Recovering 1.5-2.5 M ha 
2° structure/well-stocked 

Other Impacted Areas 
0.45-0.72 M ha 



Ch. 3:  MPB Range Expansion 

Cumulative 
Distribution of 

Infestations  
1961-2012 

Cumulative 
Distribution of 

Infestations  
1961-2000 

“Historic” Range “Recently-expanded” range  

Invading a new 
ecosystem 

Will it continue to spread? 
Many factors to consider. 



Baited trees R Values 
Insect survival 

Green:Red Ratios 
# trees attkd this year 

# trees attkd last year 

 



Provinces developing a 
coordinated response 

plan 

Addressing the Threat to Canada’s Boreal Forest 

 
Create specific 

STATEMENT relevant 
to question 

 

Identify scientific 
EVIDENCE that 

supports statement 
 

Identify sources and 
magnitude of 

UNCERTAINTY in 
evidence 

 

Identify 
INFORMATION NEEDS 



CFS  
MPB Strategic Plan 



MPB Cold Tolerance and Development Research 

Example questions addressed: 
• What are the lethal lower cold tolerance thresholds 

for each life stage? 
• How does survival vary with severity and duration of 

cold exposure? 
• Is loss of cold tolerance reversible?  
• How does MPB maintain its seasonality? 

 

Example expected outcomes: 
1) Improved predictions of annual population trends 
2) Enhanced identification of areas at risk to MPB 

invasion through improved climatic suitability index 



North-eastern BC, east of the Rocky Mtns 

May 2007 

(Spruce) 

Pine “faders” 

Entire stand attacked summer 2006 

Thank-you for your attention 



 


