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Abstract

Prudent predators catch sufficient prey to sustain their populations but not as much as to undermine their populations’
survival. The idea that predators evolve to be prudent has been dismissed in the 1970s, but the blunt arguments invoked
then are untenable in light of modern evolution theory. Evolution of prudent predation has repeatedly been demonstrated
in two-species predator-prey metacommunity models. However, the vigorous population fluctuations that these models
predict are not widely observed. Here we show that in complex model food-webs prudent predation evolves by a different
mechanism. We make testable predictions for empirical signatures of this mechanism and its outcomes. Then we discuss
how these predictions are borne out across freshwater, marine, and terrestrial ecosystems. Demonstrating explanatory
power of evolved prudent predation well beyond the question of predator-prey coexistence, the predicted signatures explain
unexpected declines of invasive alien species, the shape of stock-recruitment relations of fish, and the clearance rates of
pelagic consumers across the latitudinal gradient and 15 orders of magnitude in body mass. Specific research to further

test and mobilise the utility of this theory is proposed.
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