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Coevolution through Indirect Interactions

Biotic interactions - such as predation, parasitism, competition, and mutualism - play a critical role in shaping the
diversity of life. These interactions affect species' population sizes and distributions, as well as selection on a wide
spectrum of behavioral and physical traits. Research on the ecology of biotic interactions has traditionally focused,
for simplicity, on isolated pairs of species. Similarly, studies of reciprocal evolution between traits of interacting
species, i.e., coevolution, tend to be limited to pairs of directly interacting traits. However, in reality, pairs of species
are embedded in larger ecosystems, forming complex networks of direct and indirect interactions. These indirect
interactions have the potential to drive coevolution through a number of currently overlooked mechanisms,
including 1) indirect trait interactions between directly interacting species mediated by population densities or
correlated traits, 2) indirect interactions between species mediated through the biotic environment, and 3) indirect
interactions between species mediated through the abiotic environment. Although more subtle than direct
coevolution between interacting traits, such indirect coevolution can have an important role in generating patterns
of species abundance, species coexistence, and trait diversification. Additionally, accounting for indirect interactions
in coevolutionary studies may provide insight into how native communities with a long coevolutionary history
respond to disruption caused by habitat loss, climate change, and species invasions. My aim is to review the
potential mechanisms of indirect coevolution and, through this synthesis, to suggest improved methods for
modeling coevolution and for identifying different forms of coevolution in nature.
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