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Abstract
Understanding the effects of forest wildfire on soil properties is critical to forecasting long-term forest productivity.  Soil responses to fire may vary considerably, because many factors influence fire intensity and duration, including the amount, structure and composition of vegetation and woody debris.  We hypothesized fire-related changes in soil properties would be affected by surface fuel loads.  We evaluated this hypothesis at the Siskiyou Long-term Ecosystem Productivity site, southwest Oregon, where the 2002 Biscuit wildfire burned pre-established plots.  Prior to the fire, plots were manipulated to yield different vegetation composition and structure, and different amounts of woody debris.  Pre- and post-fire measurements of surface fine woody debris (1-10 cm diameter), forest floor C and N masses, and mineral soil C and N masses allowed direct comparison of fine-wood consumption and soil C and N losses on seven burned 2-ha plots.  Surface fine-wood consumption varied among the plots from 7 to 30 Mg per ha.  The C loss from the underlying forest floor plus upper mineral soil varied from 7 to 20 Mg C per ha, and N loss from 0.13 to 0.48 Mg N per ha.  Losses of soil C and N were positively correlated with fine-wood consumption, suggesting a mechanistic relation between fire-intensity driven by fine-wood and soil C and N reduction via volatilization, particulate loss, or post-fire erosion.  The quantification of aboveground fuel dynamics and belowground soil properties will help fire managers evaluate potential impacts on soils.
