
 

 
  

 
 
 

 

Bark Beetles and Restoration Treatments 
In Brief: 

• Ponderosa pine forests benefit from bark beetle 
presence, creating a diverse habitat that supports 
other wildlife. Bark beetles require trees to fulfill 
reproduction. 

• Due to human influence and denser forests, 
recent bark beetle outbreaks threaten the health 
of ponderosa stands. 

• Prescribed fires allow managers to control 
burning and eliminates stressed trees that are 
susceptible to bark beetles, reducing the chance 
of a bark beetle outbreak. 

• Tree thinning changes air temperature and light 
exposure, hinders bark beetle ability to locate 
host trees, and reduces tree competition which 
yields more robust individuals, all contributing to 
a more resilient stand. 

Bark Beetles Are Natural 
• They serve as a food source for other insects and 

birds. 
• Natural disturbance agent: tree death from bark 

beetles increases the diversity of tree age and size 
and creates habitats for cavity-nesting birds and 
bats. 

• Recent unprecedented outbreaks appear to be 
driven by increased tree density, increasing 
temperatures, and more frequent and extreme 
droughts. 

 
 How Prescribed Fires Help 
• Prescribed fires can be lower severity than 

wildfires, thereby reducing crown scorch and 
other significant damage and increasing 
resiliency. 

• Prescribed fires can remove stressed trees, which 
are more susceptible to bark beetle outbreaks. 

 

Figure b. Bark beetles in affected tree. 

Introduction 
Although bark beetles are a natural part of the 
ponderosa pine forest ecosystem, it has been the 
insect most often associated with widespread tree 
mortality. Therefore, land managers charged with 
forest restoration use prescribed fire and thinning 
treatments to promote healthy and resilient stands.  
 

 
Figure a. Close-up of bark 
beetles. 
 



 

 

How Thinning Helps 
Thinning efforts counter the threat of a bark beetle outbreak 
by altering the conditions necessary for bark beetle success. 
Research suggests stands with higher tree density and trees 
with lower growth rates are more likely to have higher 
mortality from bark beetle predation. 
 
Temperature control 
• Tree thinning changes the air temperature around the tree 

as well as phloem temperature. 
• Studies show that bark beetles have less reproductive 

success and are less likely to attack logs exposed to more 
sunlight. 

 
Making host trees more difficult to locate 
• Beetles use a number of different factors to select 

potential hosts, including visual orientation toward tree 
silhouettes and olfactory cues. 

• Thinning makes it harder for beetles to locate host trees 
by disrupting some of the sensory cues they use (e.g. 
increased wind in the stand might disperse olfactory cues 
such as beetle pheromones and susceptible trees). 

 
Decreasing tree vulnerability 
• Thinning reduces tree to tree competition. 
• The remaining trees are healthier and more resilient to 

bark beetles. 
• According to some studies water stress is lower in 

thinned stands. 
• Resin production is increased, important to tree defense 

against bark beetles. 
• Bark beetles tend to be most successful in trees of 

specific diameters. Thinning is designed to increase 
diversity in tree size and age, limiting bark beetle 
outbreaks to specific stands rather than whole forests. 

 
 

  

Figure c. Tree affected from 
bark beetle infestation. 
 

This factsheet and corresponding materials are available online at swfireconsortium.org 
Factsheet edited from ERI Working Paper 30-Impact of Forest Restoration Treatments on Southwestern 

Ponderosa Pine Tree Resistance to Bark Beetles  
(http://nau.edu/ERI/Publications-Media/Working-Papers/) 

 


