A DECISION MAKING TOOL FOR SUSTAINABLE FORESTRY: HARVEST PATTERNS AND BIODIVERSITY RISK
Species are going extinct at a much greater rate than would be predicted for naturally occurring processes. Habitat loss and fragmentation, frequently due to human economic activity, are among the major causes. Species that are area-sensitive or poor dispersers seem particularly threatened. Our model system is a commercial forest in Maine. Wood constitutes nearly one-third of all raw material humans use to make consumer goods.  In the next 40 years, worldwide demand for pulpwood is expected to increase by 50%, even taking into account increased efficiency in recycling.  North American forests, some of the most productive in the world, will contribute in a major way to meeting this demand.  Increasingly, however, extractive uses of forests are in conflict with public environmental values such as biodiversity protection and recreation.  In many forested sections of the world the public is struggling with how to balance economic and environmental goals for forests. 

Much of the debate regarding sustainable resource use derives from our poor understanding of how modern commercial forestry affects the persistence of native plants and animals.  We lack reliable, cost-effective, accurate tools for identifying species at risk of extinction due to harvesting practices.  In addition, a variety of harvest practices could be used to achieve a particular economic goal.  For example, in temperate and northern forests, harvest can remove all trees, or selectively remove trees from a larger area to create the same yield.  Harvest methods also vary in input, from allowing natural regeneration to planting fast-growing exotic hybrids and treating with herbicides.  Market demand for high-quality paper has resulted in converting hardwood forests to softwood.  Each of these methods can have complex and largely unknown impacts on native biodiversity.  

It is impossible to do detailed research on the thousands of species present in every forest to determine the specific reactions of each species to various harvest practices.  Therefore, we have developed a spatially explicit simulation model for use in identifying combinations of life-history traits that are vulnerable to different harvest patterns.  With this tool, one can propose and evaluate alternative harvest practices to protect at-risk species on industrial forest landscapes, and provide the information to evaluate the economic costs of the alternatives to timber companies.  Specifically, we are assessing the impacts of harvest rates and patterns, road building, and habitat regrowth on species persistence under different harvest scenarios and for species with different survival, reproductive, and dispersal capacities. In addition, we can evaluate the efficacy of non-harvest alternatives, such as creating reserves, in ameliorating risk of local extinction. 
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