
INTRODUCTION:

Recent Evaluation Monitoring and Special Technology 
Development Program funded research by the Project 
Leader, collaborators and students, has significantly 
enhanced our understanding of bark beetle, fuel and 
fire interactions (Jenkins et al. 2008), in Douglas-fir, 
(Hill and Jenkins in prep.),lodgepole pine (Page and 
Jenkins 2007a and b,) and Engelmann spruce 
(Jorgensen and Jenkins 2011 in press, 2011 in 
review).  Important unanswered questions remain on 
how excessive beetle-caused mortality influences 
fuels and potential fire behavior in the ecologically 
important high elevation five needle pines (Gibson et 
al. 2008).

PROJECT OBJECTIVES:  

This study will characterize and model fuels and fire 
behavior  in mountain pine beetle (MPB) affected 
stands of high elevation five needle pines, including 
whitebark, limber, foxtail, Rocky Mountain bristle-
cone, and Great Basin bristlecone.
 
We will measure the 
forest biomass of stands 
with endemic and 
epidemic MPB popula-
tions and compare the 
quantity and quality of 
fuels present within each 
beetle population phase. 
  
Fuels data will be used to produce fuel 
models that are customized to the actual 
set of fuel conditions created by the 
activity of MPB.  Fuel models 
will be used to predict fire 
behavior in MPB 
affected stands of high 
elevation five needle 
pines over a range of 
weather variables.

Bark beetles alter conifer fuels by:

Decreasing foliar moisture content, reducing canopy 
bulk density and 
available canopy fuel 
load, creating pulses of 
litter and fine woody 
fuels increasing surface 
fuel load, and increas-
ing shrubs and forbs.

Altered fuels affect fire hazard and potential fire 
behavior by: 

           Increasing surface fuel exposure to sun and wind, 
           Increasing fine fuels for ignition and spread,
           Increasing potential for crown fire initiation and
 spread during the epidemic phase, 
           Shrubs and forbs may decrease probability of
 ignition and dampen fire behavior.

Future proposed work:

The influence of fuel moisture and flammable monoterpenes on 
the combustibility of conifer fuels. 

Preliminary research has associated bark beetle activity with 
large alterations in both foliar moisture and the quality and 
quantity of host-tree monoterpenes. Values representing foliar 
moisture and monoterpene levels of infested trees fall well 
outside of the range for non-infested trees. 

Changes in these two foliar parameters have the potential to 
greatly influence surface and crown fire initiation and spread. 
Given the prevalence of bark beetle infestation in western forests, 
these chemical changes may have widespread and significant 
effects on forest flammability. 
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