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+ INTRODUCTION 

Our study addresses the effects of fire­
generated landscape patterns, or variability in 
shucture and composition of successional forest 
communities, on ecosystem processes such as 
biogeochemical cycling and productivity. Forest fire 
is a well-studied disturbance, yet little is known about 
the long-term implications of a fire-generated 
landscape mosaic for ecosystem processes. In 
particular, the dynamics of nitrogen turnover, 
availability, and sequestration following stand­
replacing fire in conifer forests, has received 
surprisingly little research attention, even though 
nitrogen is thought to be a limiting factor in most 
coniferous forests (Smithwick et al. in press). Our 
current work in Grand Teton and Yellowstone 
National Parks builds on our previous and continuing 
long-term studies of the causes and consequences of 
fire in the Greater Yellowstone Ecosystem (Turner et 
al. 2003). The fires of 2000 provided new 
opportunities for studying spatial and temporal 
variation in ecosystem processes soon after severe 
disturbances and how these patterns develop and 
change through time. 

In 2001 we initiated new studies in areas of 
Grand Teton National Park that burned in 2000. 
These studies were designed to fit within a broader 
context of research that in subsequent years will also 
include burned areas in Yellowstone National Park. 
We are asking the following questions: 

(i) Does the spatial heterogeneity and pattern of 
processes such as aboveground net primary 
production (ANPP), nitrogen mineralization, and 
decomposition change with time since fire? 

(ii) How quickly do spatial patterns in processes 
develop following a large fire? 

We hypothesize that ecosystem processes 
are relatively homogenous immediately following 
fire, but become more heterogeneous as the stands 
develop during the first few years of succession. By 
comparing spatial and temporal heterogeneity in 
ecosystem processes in similar sites that bwned in 
1988, 1996, and 2000, as well as in the same sites 
over time, we can determine whether the postfire 
patterns of tree saplings increase the spatial 
heterogeneity in process rates. 
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