Interacting Effects of Disturbance and Dispersal on
Individual Selection and Population Stability

This paper reviews theoretical predictions regarding the interacting effects of dis-
turbance and dispersal on individual selection and population stability. Following
Rykiel,! T define disturbance as any external force that causés a detectable per-
turbation to an ecological system. Given this definition. it becomes clear that the
ways in which population biologists use the terms “temporal variability,” “'spatio-
temporal variability” or simply “'variability” are often synonymous with usage of
the term “disturbance™ by community and ecosystem ecologists. In addition to
summarizing existing theory concerning the interplay of disturbance and dispersal,
I present new analyses that show how dispersal can either enhance or reduce
population stability, depending on the level of disturbance and the dispersal rate.
Finally, I review the empirical data that address disturbance ‘and dispersal theory
and suggest profitable areas for future research. )

INTRODUCTION

One of the most obvious features of ecological systems is that they
are frequently subject to environmental variability or “distur-
bances.” Events such as hurricanes, fires, and earthquakes often
come to mind when one thinks of ecological disturbance. However,
for organisms that respond to the environment at small scales,
the death of a single tree, the digging of a gopher mound, or the
overturning of a rock in a stream may also cause considerable
environmental variability. Since disturbances are common at all
scales, it is not surprising that ecologists have built a good deal of
both verbal theory and mathematical theory to deal with this phe-
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