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Project Description

This project will assess the response of headwater stream macroinvertebrate communities to inputs of
whitebark pine duff induced by mountain pine beetle invasion. To do this, I will conduct a field survey
in conjunction with laboratory experiments to determine the behavioral and life history responses of
dominant leaf-consuming benthic invertebrates and the associated changes in organic matter
processing to whitebark pine duff inputs. Functions provided by benthic macroinvertebrates in
headwaters provide important ecosystem-level functions, the impacts of which are propagated to
downstream reaches. This project will be mentored by Dr. Laurie Marczak and will be conducted in
conjunction with another, larger study being led by a graduate student in her lab. The larger project
focuses on the effects of whitebark pine mortality on nutrient dynamics and ecosystem function in
headwater stream food webs. Field sites and data may be shared between projects and both projects
will have the potential to inform and complement each other.

Problem Being Addressed

In recent years, the forests of the Rocky Mountain West have been greatly affected by climate change.
Strong evidence supports the probability that warmer summer and winter temperatures in the Northern
Rockies are facilitating an extensive outbreak of the mountain pine beetle (Aukema et al., 2008; Raffa
et al., 2008; Carroll et al., 2006), causing widespread mortality of the keystone whitebark pine stands
of the Greater Yellowstone Ecoregion. Though research has been and continues to be widely
conducted on the effects of this large-scale mortality on soil communities and terrestrial ecosystems
(e.g. Arno 1986, Ellison et al. 2005, Bentz and Schen-Langenheim 2006), essentially no research has
yet been conducted on the effects of this outbreak on headwater stream communities. Marczak et al.
(2007) found that cross-boundary resource subsidies, such as leaf litter entering a stream, can
significantly affect the food web dynamics in headwater ecosystems. In the case of whitebark pine
mortality, large pulses of stoichiometrically novel litter entering headwater communities at the trophic
base of the food web may be fundamentally altering aquatic community structure and function on
those sites. This study will fill a current gap in our understanding of this outbreak through the
assessment of the response of benthic macroinvertebrates to mountain pine beetle induced whitebark
pine litter inputs.

What I Hope to Accomplish

I hope to expand our understanding of the effects of large-scale terrestrial community change on
adjacent aquatic ecosystems through the study of the dramatic mountain pine beetle-influenced
whitebark pine mortality in Western Montana. The field of aquatic-terrestrial boundary ecology is a
largely understudied realm of ecological theory, although ecosystem boundaries are known to play a
significant role in riparian and aquatic ecosystem structure and function. Small headwater stream
communities, more than communities lower in a river system, depend on allochthonous inputs of
organic matter for most of their production, as in sifu primary production in these systems is limited.
Insights gained from this study have the potential to further our understanding of the complexity of
large-scale, climate-induced landscape changes on associated aquatic communities. Impacts from
mountain pine beetle invasion may be propagated from high elevation terrestrial systems to river
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