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Forest Insects: 

response to changing 

hosts and habitat 

Lorraine Maclauchlan 

Forest Entomologist, MFLNRO 

Thompson Okanagan Region 

Kamloops 

The advance . . . 

. . .and decline of 

outbreaks 

2007 

2010 

Don’t get lulled into 

complacency – did we 

learn from this event? 

Adapting to a changing climate: forest insects 

Key points to consider: 

1. Host condition 

2. Insect population dynamics 

3. Climate triggers 

Spruce beetle 

Douglas-fir tussock 
moth 



2015-10-20 

Insects & Climate Adaptation Workshop 2 

1. Host condition 

What is the host condition now? 

What is the host future (potential) condition? 

• Old 

• Young (dense, open, planted, natural) 

• Stressed 

• Downed, burnt, broken top, root disease 

• Single-species / mixed species stand 

2. Insect population dynamics 

• Length of life cycle (1 yr / 2 yrs) 

• Facultative vs. obligatory diapause 

• Overwintering stage 

• Season of dispersal / flight 

• Eruptive vs. chronic 

• Population triggers 

drought 

wind throw 

virus, parasites 

abundant susceptible 

host resource 

3. Climate triggers – that will affect 1 & 2 

• wind/snow events that cause breakage or blowdown in 

Df, Sx or Bl 

• unseasonal weather (early spring, hotter, colder) 

• drought events 

Douglas-fir beetle attracted to fresh windthrow 
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Western balsam bark beetle 

Bark Beetles: During drought 

years higher incidence of 

Dryocoetes confusus attack is 

detected. 

High elevation forests are likely 

to see compounded insect 

activity resulting from 

unseasonable / unpredictable 

Wx events. 

Secondary insects can 

switch behavior & act 

as primary tree-killers. 

Defoliators: Choristoneura 

biennis active and affects 

spruce and subalpine fir. 

Defoliation could predispose 

trees to bark beetle attack. 

First year defoliation may be 

increasing in severity – usually 

inconsequential. 

Increased blowdown events - trigger 

spruce beetle attack 

Increased probability of spruce beetle 

offspring developing in a single year with 

warming climates 

Spruce beetle 
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Wind throw 
D. confusus attack 

Percent red attack within subalpine fir stands 

surveyed in 1996 (807) and 2014 (503). 

Age Class (in 1995): 

6 = 101-120 years 

7 = 121-140 years 

8 = 141-250 years 

9 = >250 years 

Status of subalpine fir in 11 
long-term PSP’s 

(grouped by ESSF subzones) 

ESSFmw 
• Moderated sites (moist, warm) 

with intermittent low level attack 
over time 

ESSFwc 
• Wet cold sites (most 

predominant ESSF in region) with 
low, steady intermediate levels 
of attack over time, decreasing 
as hosts age 

ESSFxc 
• The driest sites display ongoing, 

active attack; dead trees 
remaining standing the longest in 
this subzone 
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Defoliator response to 

changing climate is very 

complex. 

Western spruce budworm 

• insect and host phenology must be synchronous 

• 3 dispersals - summer (moth); late summer (larvae); early summer 

(larvae) 

Western Spruce Budworm Outbreak Regions 
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Tom Cole - Crown Bench Study Area (ha) 

% of trees in BUDWORM_event Crown Bench Study Area (ha)
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Tom Cole Plot - Lillooet Outbreak Region (ha) 

% of trees in BUDWORM_event Lillooet Outbreak Region Ha defol
IDFxh2 

Comparison of different 

scales of assessment: 

• Tree level (growth 

suppression) 

• Stand level (ha 

defoliation) 

 

 

Total Yrs defoliated=16 

Max. consec. yrs. 

defoliated=4 

31 yrs. 12 yrs. 9 yrs. 
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Outbreak period 

Hectares defoliated by DFTM in B.C. - 
new and previously defoliated 

Previously Defoliated

New

Douglas-fir tussock moth: 

• Hot, dry, low elevation Df at risk 

• Virus regulates population 

3. Manage 

1. Monitor 

2. Predict and Assess 

Actions 

Actions: 

• stand (periodic) and landscape (annual) monitoring of 

insect damage/activity 

• respond and assess impacts of severe or uncharacteristic 

weather events 

• implement existing hazard rating systems and support 

development of new risk models 

• expect multiple pest impacts 

over life of a stand: defoliator; 

bark beetle; stem/root disease 

. . . . cumulative effects 

• direct control to mitigate 

damage when and where 

appropriate – develop new 

control methods 
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Thank you. 


