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Introduction
The mountain pine bark beetle (MPBB [Dendroctonus 
ponderosae]) is a tiny, native insect with a disproportionate 
influence on the western pine forests of North America. It 
is one of only a handful of bark beetles with the capacity 
to kill healthy trees. Of those beetles, it affects by far the 
widest geographical area—nearly a third of the continent. 
Recent pine beetle activity in southern Wyoming and 
northern Colorado affected more than 1.5 million acres 
(U.S. Forest Service, 2017). Although the epidemic is 
largely over in this area, large expanses of dead trees leave 
the impression of enormous destruction, which belies the 
fact that these native insects are as important as fire to 
the diversity and health of forest ecosystems. 

Bark beetles can only kill healthy trees when their 
numbers are very high. Most years, there are too few 
beetles to successfully attack healthy trees, and their 
populations are kept in check by weather-related 
mortality, predation, and competition from other wood-
infesting insects. Under favorable conditions, however, 
beetle populations can increase enough to kill healthy 
trees. Because they can reproduce much faster in healthy 
than in declining trees, epidemics can occur sporadically. 
Natural enemies (such as beneficial parasitic wasps) play 
an important role in this process, a role that is not well 
understood, despite a rich literature on the subject. Even 
less is known about other MPBB-associated insects. 

Most of what bark beetles and their insect associates do 
in nature takes place under the bark of standing trees, 
and what happens in a standing tree is difficult to study 
in the field and not easy to duplicate in the lab. We are 
adapting new methods for the field study of the MPBB in 
standing trees. 

Objectives
Our objectives are to develop some better tools for the 
field-study of MPBB and associated insects.

Materials and Methods
We have been conducting our study in the Medicine Bow-
Routt National Forests in southeast Wyoming (between 
Laramie and Cheyenne) and in the Shoshone National 
Forest in southwest Wyoming (near South Pass) since 
summer 2014. We are evaluating designs and materials 
for two methods that can make it easier to conduct field 
studies of insect-associates of MPBB. One is predator 
exclusion, a simple, direct method to measure the effect of 
predation, which has not yet been tried in MPBB research, 
so far as we are aware. Briefly described, a portion of a 
beetle-infested tree trunk is protected from predators, and 
then beetle survival in the protected portion is compared 
with survival in the rest of the trunk (Figures 1–2). The 
other method is a trap to capture insects as they emerge 
from MPBB-infested trees. Both methods require cages 
to capture and/or exclude insects. Such cages have 
been commonly used in the study of other bark beetles, 
and are employed to a small extent with MPBB, so 
our experiments were based on designs and materials 
previously described. 

Results and Discussion
The only material that we tested that worked reliably 
for MPBB cages was 60-mesh brass screen. In past bark 
beetle research, the materials most widely used for insect 
cages were various forms of shade cloth or weed cloth. We 
found these to be ineffective for containing or excluding 
MPBB. Our 2014 and 2015 prototype emergence traps had 
one or more serious failings, but our most recent iteration 
(summer 2016, employing brass mesh) was completely 
successful. Our first predator exclusion experiment, set 
up in 2015 using cloth mesh, failed to completely exclude 
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or contain insects of interest, so could not be relied upon 
for a quantitative result. We set up additional prototype 
exclusion cages in 2016 using the same brass mesh used 
for emergence traps. Because the MPBB has a one-year life 
cycle, we should see those results in summer 2017. 

Our methods are refinements of methods already in use 
and are widely applicable to studies of subcortical insects 
worldwide (insects that live under the bark of trees are 
called sub-cortical insects). 
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Figure 1 . Field assistants Karann Putrevu, left, and Ada Harris add 
breeding pairs of mountain pine bark beetles to a fine mesh cage 
on a pine tree on Pole Mountain between Laramie and Cheyenne 
during summer 2016. The beetles inside the cage will breed 
predator‑free, while beetles in the rest of the tree are exposed to 
natural levels of predation.

Figure 2 . Experimental trees are cut into sections, which are 
moved into the lab to study insect emergence. To determine 
the effects of predation, beetle survival in the exclusion zone is 
compared to survival in the rest of the tree.




