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LOCATION

Toolik Field Station is at 68ºN, in north-

facing foothills of the Brooks Range, 

Alaska.  The site lies in formerly-

glaciated rolling hills and includes an 

array of tundra ecosystems, streams, 

and oligotrophic lakes up to 20 m depth

CLIMATE

Air Temp May 0.6 ºC

June 8.1

July 11.9

August 7.4

Annual Ave   - 8.4

Precipitation 200-300 mm

Arctic LTER: The Role of Biogeochemical and Community Openness in 
Governing Response to Climate Change and Disturbance

Abstract: The Arctic is rapidly warming. Responses 
to warming involve acceleration of processes 
common to all ecosystems (e.g., plant community 
changes) and changes to processes unique to the 
Arctic (e.g., loss of permafrost). Our objectives are 
to use the concepts of biogeochemical and 
community "openness" and "connectivity" to 
understand the responses of arctic ecosystems to 
climate change and disturbance. "Biogeochemical 
openness" relates to ecosystems dependence on 
external sources of nutrients and organic carbon 
versus nutrients recycled internally and organic 
carbon fixed locally by photosynthesis. "Community 
openness" relates to the effect of organism 
movement in and out of the ecosystem on 
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connectivity" describes the nature and strength of 
interactions among ecosystem components and the 
resultant propagation of ecological signals across 
the landscape. Components of the arctic landscape 
differ widely in biogeochemical and community 
openness. We will compare key ecosystems of the 
Arctic to determine how their degree of openness 
governs their responses to climate change and 
acute disturbance such as fire and surface slumping 
associated with permafrost thaw. We will also 
determine how the responses to climate change 
and disturbance are mediated by landscape 
connectivity and the movement of nutrients, 
carbon, and organisms across arctic landscapes, 
and how that movement is facilitated or impeded 
by the degree of openness of the ecosystems.
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