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ABSTRACT 

We used temporal and spatial patterns in establishment of ponderosa pine (Pinus ponderosa) and Douglas-fir (Pseudotsuga 
menziesii) to infer the influential disturbance regime at both the stand level and across the study area over the last 200 years 
in the lower Stein Valley, southwestern British Columbia. The fine-scale topography and the lack of European disturbance in 
the study area allowed us to simultaneously examine the relative influence of disturbance severity, regional climate, and topog
raphy on forest structure. Stands on seven distinct, adjacent terraces (total 28 ha) were sampled, each bounded by the Stein 
River, steep slopes, streams, and/or rocky outcrops. We found evidence of a mixed-severity disturbance regime—approxi
mately 24% of the sampled area was multi-aged (influenced by low-severity disturbances), 53% was structured by multiple 
cohorts (moderate-severity), and 23% by single cohorts (high-severity). The heterogeneity suggests the strong influence of 
topography in controlling disturbance regimes of all severity in the lower Stein Valley. Even though low-severity disturbances 
predominantly influenced only one-fourth of the area, strong empirical relationships between the historical mean fire interval 
and the presence of ponderosa pine, size of Douglas-fir, the degree of multi-agedness, and the volume of dead wood in the 
stands indicate the importance of such fires. At a larger scale of analysis, the study area-level, a moderate-severity disturbance 
regime was evident from the multiple cohorts in the combined age-class distribution and patterns of spatially autocorrelated 
establishment. The dependence of the interpretation of establishment patterns on the scale of analysis suggests a moderate-
severity disturbance regime is simply a larger-scale expression of a mix of low- and higher-severity disturbances. Our obser
vations suggest that fine-scale heterogeneity in disturbance severity is important at the northern extent of ponderosa pine 
where there is influential topography. 
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