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[image: ]Pine bark beetles infest and kill several species of pine, fir and spruce trees.  In the past, pine bark beetles have actually played a useful role in pine forest ecology.  By attacking pine trees in large numbers every century or so, they kill off older, weaker, stressed trees. The decomposition of dead tree material and fires that follow make way for new forest tree growth.  However, something has been causing these normal ecological cycles to shift out of balance.  Today, pine bark beetle infestations have increased in frequency and severity in the Western United States and Canada.  What’s going on?  Figure 1 Credit: Colorado State Forest Service. The brown trees have been killed by pine bark beetles. 


Cold snaps that normally happen in cold mountain winters can kill beetle eggs and larvae that are spending the winter under a tree's outer bark, keeping beetle populations in check.  However, average winter temperatures in the Rocky Mountains have been higher than normal over the past ten years.  Trees have also been weakened by a prolonged period of lower precipitation and drought.   Weakened, stressed trees are more susceptible to beetle infestation. The combination of warmer winter temperatures and low precipitation has aided large outbreaks of pine bark beetles over the past 13 years.  These outbreaks have affected 46 million acres of forest in the western United States and millions of acres in Canada.
As beetle populations kill more trees, the dead trees eventually fall to the forest floor and undergo slow decomposition, a process that releases carbon dioxide (CO2) to the air via the process of soil respiration.  The rate of decomposition and soil respiration is influenced by temperature and other environmental factors and can be very gradual. Warmer temperatures generally lead to increased rates of decomposition and soil respiration. 

Dead and damaged trees can also become tinder for spreading wildfires, such as the unprecedented June 2012 Waldo Canyon fire in Colorado.  Pine bark beetle infestations in the great boreal forests of Canada have also led to increased tree death and increased severity of wildfires. When trees burn, CO2 is released to the air via the process of combustion.


Trees remove large amounts of CO2 from the air via the process of photosynthesis to make sugars- a type of carbon compound.  The carbon, originally from the air, is used by trees to build millions of different types of carbon compounds that make up its cells and tissues.  In this way, trees can remove carbon from the air and sequester (store) the carbon for many hundreds of years.  For this reason, forests are known as large carbon storage sinks –i.e. they remove much more carbon from the air via photosynthesis than they give back via respiration.  However, large tracts of dead, decomposing and burning trees can change a forest from behaving as a storage carbon sink to being a source of CO2 to the air. 




To learn more about pine bark beetle infestations of western forests, explore the following resources:

The Pine Park Beetle Blues: https://www2.ucar.edu/atmosnews/opinion/9366/bark-beetle-blues

ClimateCentral: Why Pine Bark Beetles are chewing their way through Americas Forests.
http://www.climatecentral.org/news/why-bark-beetles-are-chewing-their-way-through-americas-forests-15429

Forest Health: Mountain Pine Beetles from National Park Service:
http://www.nps.gov/romo/naturescience/mtn_pine_beetle_background.htm

USDA Forest Service: Rocky Mountain Bark Beetles
http://www.fs.usda.gov/barkbeetle

Visuals:    

Attacks on a Protective Canopy. A Slideshow from the New York Times http://www.nytimes.com/slideshow/2011/09/25/us/20110925FORESTS.html

Beetle Outbreak and Climate Change in Western Canada:   
http://www.amnh.org/explore/science-bulletins/(watch)/bio/news/beetle-outbreaks-and-climate-change
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