
Introduction 
 

Bark beetles are important disturbance agents in western 
coniferous forests. Population levels of a number of species 
oscillate periodically, often causing extensive tree mortality when 
favorable forest and climatic conditions coincide (Fig. 1).  These 
events are part of the ecology of western forests and influence 
many ecological processes, but the economic and social 
implications can be significant (Fig. 2). 

For many years, scientists studied the biology, ecology and 
management of tree-killing bark beetles.  Historically, research 
reflected an emphasis placed on protection of timber.  Today, 
changes in societal values, global trading practices, and an 
increased awareness of the importance of disturbances in the 
functioning of forest ecosystems have influenced research 
priorities.  To more fully address the current needs of land 
managers and the public, the Western Bark Beetle Research 
Group (WBBRG, www.usu.edu/beetle/wbbrg_bark_beetle.htm) was 
formed in 2007 (Negrón et al. 2008, J. For.). 
 

Research Portfolio 
 

1.  Vegetation management 
 
Factors such as stand density, tree diameter and host density have 
been consistently identified as primary attributes associated with 
bark beetle infestations (Fettig et al. 2007, For. Ecol. Manage.). 
However, bark beetles are also affected by spatial patterns at the 
landscape level, but how these patterns and processes influence 
the efficacy of vegetation management practices is poorly 
understood.  WBBRG is working to provide managers with novel 
tools as they consider landscape-level processes in their 
management strategies.  Furthermore, we are exploring the 
mechanisms by which thinning reduces host susceptibility.  Our 
work has strengthened the scientific basis for the application of 
vegetation management treatments used to restore ecosystem 
integrity and resiliency.   
 

2. Ecological, economic and social consequences of 
bark beetle outbreaks 
 
Outbreaks have significant ecological and socioeconomic 
impacts that vary by location, extent, severity and duration, 
among other factors.  WBBRG is studying these impacts to 
more fully define these complex relationships (Fig. 3).  A 
synthesis of current knowledge is being developed.    

 

Figure 4. Bentz et al. (2010) 
predicted the probability of 
mountain pine beetle adaptive 
seasonality (a–c) and cold survival 
(d–f) in pine forests of the western 
U.S. during three climate normal 
periods: (a) and (d) 1961–1990; 
(b) and (e) 2001–2030; and (c) 
and (f) 2071–2100. High 
probability of adaptive seasonality 
and cold survival suggests 
increased population success and 
increased levels of mountain pine 
beetle-caused tree mortality. Model 
results are only shown for areas 
estimated to be 20th-century pine 
habitat (from Little 1971, USDA 
Misc. Pub.). 
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Figure 2. Mortality of lodgepole and 
whitebark pines at June Mountain Ski 
Area, California, 2010. Tree losses in 
these and similar environments 
generally result in undesirable impacts 
such as reduced shade, screening, 
aesthetics and visitor use.  Dead trees 
pose potential hazards to public safety.   

Figure 1.  In recent years, 
extensive amounts of tree 
mortality have been attributed 
to bark beetle outbreaks 
throughout much of western 
North America.   
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Figure 3.  Much of what we know about bark beetle impacts is 
derived during large-scale epidemics, yet impacts can be significant 
even during endemic conditions.  While WBBRG is working to define 
and valuate the relative impacts of bark beetles (A), we are also 
developing methods to calculate the value of bark beetle research 
using discounted cash flow analysis and real option techniques (B) 
(Lundquist et al., unpubl.).  

A. B. 

3. Fire and bark beetle interactions 
 
Currently, >10 million ha of forests are classified as having 
moderate to high fire hazards in the western U.S. and fuel 
reduction treatments have been widely promoted.  However, 
such treatments (e.g., prescribed fire) may have unintended 
consequences to subsequent levels of bark beetle-caused 
tree mortality (Fettig et al. 2010, For. Ecol. Manage.).  
Furthermore, bark beetle outbreaks may affect fuel loads as a 
consequence of elevated levels of tree mortality.  Recent and 
ongoing research conducted by WBBRG indicates that while 
bark beetle-caused tree mortality alters fuel complexes and 
subsequent fire behavior, these changes vary considerably 
over time and among forest types.  
 
4. Climate change and effects on bark beetles 
 
Climatic changes are predicted to significantly affect the 
frequency and severity of disturbances that shape forest 
ecosystems. Because bark beetles are highly sensitive to 
thermal conditions conducive to population survival and 
growth, and water stress can influence host tree vigor, 
outbreaks have been correlated with shifts in temperature 
(Fig. 4) and precipitation.  WBBRG recently completed a 
synthesis of current knowledge regarding the impacts of 
climate change on bark beetles (Bentz et al. 2010, 
Bioscience).   
  

5. Chemical ecology and semiochemical-based tools 
 
WBBRG is developing semiochemical-based strategies for tree 
protection (Fig. 5), and will complete a synthesis of current 
knowledge this year in response to an invitation by Forest 
Ecology and Management. 

Figure 5. Novel applications of 
verbenone and MCH are being 
evaluated as tools for mitigating 
coniferous tree mortality due to 
bark beetle infestations (Gillette 
et al. 2009 a,b. For. Ecol. 
Manage.). All semiochemical-
based tools should be considered 
among all management 
techniques in an integrated 
approach (Progar et al., unpubl. 
data).   

6. Non-native, invasive bark beetles 
 
WBBRG has increased our efforts to develop tools and 
knowledge for detecting and managing non-native invasive bark 
beetles, recently concentrating on Scolytus schevyrewi (Negrón 
et al. 2006, Am. Entomol.), Orthotomicus erosus (Lee et al. 2010, 
Environ. Entomol.), Agrilus auroguttatus (Coleman et al. 2011, 
For. Ecol. Manage.), and Pityophthorus juglandis (Seybold et al. 
2010, NRS-P-75). 
 
Poster prepared for the 2012 Forest Health Monitoring (FHM) Workgroup 
Meeting, 16-19 April 2012, Tucson, AZ.  Annual reports of WBBRG research 
accomplishments are available on our website located at 
www.usu.edu/beetle/wbbrg_bark_beetle.htm. 


	Slide Number 1

