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ABSTRACT

The sapling and adult stages of the tree life-cycle are understudied for most
species. The resulting knowledge gap hinders our understanding of forest community
dynamics and undermines confidence in models currently used to predict forest
composition. Here [ develop techniques for filling this gap, and apply them at a site in
the southern Appalachian Mountains.

I begin by addressing the relationships between tree growth rate, tree species, and
growing environment for 21 co-occurring species. Tree growth rates are obtained from
five 80 x 80 m mapped plots. I employ high resolution aerial photography to assess the
light environment for trees growing in these plots, using exposed canopy area (ECA) as a
surrogate for light. ECA is contrasted with three other metrics-- diameter, shade tolerance
classification, and a competition index-- to determine their relative power for predicting
growth rate. Species identity is an important determinant of growth rate. Withina
species, ECA predicts growth better than the other approaches.

I then present methodologies for relating tree growth to mortality risk. Growth
rate is thought to integrate the stresses faced by a tree, and thus reflect vigor. Researchers
have long noted a link between tree growth rate and mortality, and recent work suggests
that interspecific differences in low growth tolerance is a key force shaping forest
structure. Little information is available, however, on species-specific growth-mortality

relationships. I develop three methods for estimating growth-mortality functions from
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