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Introduction
Unprecedented bark beetle epidemics in Wyoming 
and across North America during the past decade have 
been driven by climate change and amplified by past 
forest-management practices, notably fire suppression. 
Parasitoid wasps are among the most important natural 
enemies of bark beetles. Parasitoids deposit an egg into 
or on a host insect, which then gets eaten by the wasp 
larva. This makes knowledge of their roles in regulating 
bark beetle populations important to forest managers. 
Even so, there is currently little study of the interactions 
between bark beetles and the natural enemies that feed 
upon them. Much basic information is not available for 
most forests in Wyoming—for example, which species 
of beneficial wasps are present. We focus on mountain 
pine bark beetle (MPBB) in limber pine because there 
have been few studies of the beetle in this tree. Our 
work is being carried out at two study sites of compara-
ble elevation, one in the Medicine Bow National Forest 
in southeast Wyoming near Laramie and the other in 
the Shoshone National Forest in western Wyoming 
near South Pass City.

We are using a combination of old and new meth-
ods for a fresh look at natural enemies of the moun-
tain pine beetle. Among older methods, our study 
employs flight-intercept traps to investigate the pres-
ence, numbers, and seasonality of natural enemies. 
These traps capture flying insects and are a proven 
method to sample a large proportion of the parasitoid 
diversity in an area. Another conventional approach is 
to rear insects from infested wood or bark. Our new 
approaches include (1) a novel method to trap insects 
emerging from standing trees; and (2) predator exclu-
sion. To carry out the latter, a portion of an infested tree 
trunk is covered to prevent predators and parasitoids 

from reaching the bark beetles. Beetle survival is then 
compared between the excluded portion and the rest of 
the trunk. 

Application of these new methods can help answer 
some long-standing questions about MPBB biology. 
For example, past research has not made it clear that 
natural enemies play a major role in MPBB survival 
because there has been no simple, direct way to measure 
that effect. Predator exclusion, which provides a means 
of directly measuring the effect of predators on beetle 
survival, has been used successfully to assess the role of 
predation in related beetles, such as the southern pine 
beetle and European spruce bark beetle. 

Objectives
Our objectives are to characterize the parasitoids asso-
ciated with mountain pine beetle in limber pine and to 
adopt new approaches to answer questions about MPBB 
biology.

Materials and Methods
Flight-intercept traps were used to sample parasitoid 
wasps in the vicinity of bark beetle-infested trees. Three 
emergence traps (Figure 1), designed to capture para-
sitoids, were set up on beetle-infested trees in 2014 on 
the Medicine Bow National Forest (Figure 1). The first 
predator-exclusion experiments were set up in three 
trees in 2015 in the Shoshone National Forest (Figure 
2). These activities will continue for the next two field 
seasons at both locations. 

Results and Discussion
Seven species of parasitoids have been commonly found 
to attack MPBB in the western United States, and we 
have found all seven species in our surveys in Wyoming. 
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Our data for relative numbers of the known parasitoids 
differ somewhat from that reported in the past. This may 
reflect differences in the insect populations associated 
with limber pine as compared to other pines or other 
regions, but a literature review suggests that sampling 
differences may also contribute to this finding. We also 
gathered data suggesting that one of the parasitoids, 
Rhopalicus pulchripennis, may have two generations per 
year, which has not been previously recorded; however, 
more study is needed to determine if this is true or not. 
Additionally, a number of less common species of para-
sitoids were found, and further work will be needed to 
determine which of these, if any, attack the pine beetle.

A design flaw in the 2014 emergence traps allowed some 
insects to escape. Although the design was modified for 
2015, we did not deploy traps that summer because we 
could not find suitable trees for this experiment. The 
results of the first predator-exclusion experiment are 
not expected until summer 2016 since the beetle has a 
one-year generation time.
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Figure 1. Completed emergence trap 
designed to sample natural enemies of 
bark beetles.

Figure 2. Research assistant Rachel Lentsch with 
predator exclusion cage for mountain pine beetle.


