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REVISITING THE CLASSICS: CONSIDERING NONCONSUMPTIVE EFFECTS
IN TEXTBOOK EXAMPLES OF PREDATOR–PREY INTERACTIONS
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Abstract. Predator effects on prey dynamics are conventionally studied by measuring
changes in prey abundance attributed to consumption by predators. We revisit four classic
examples of predator–prey systems often cited in textbooks and incorporate subsequent
studies of nonconsumptive effects of predators (NCE), defined as changes in prey traits (e.g.,
behavior, growth, development) measured on an ecological time scale. Our review revealed
that NCE were integral to explaining lynx–hare population dynamics in boreal forests,
cascading effects of top predators in Wisconsin lakes, and cascading effects of killer whales
and sea otters on kelp forests in nearshore marine habitats. The relative roles of consumption
and NCE of wolves on moose and consequent indirect effects on plant communities of Isle
Royale depended on climate oscillations. Nonconsumptive effects have not been explicitly
tested to explain the link between planktonic alewives and the size structure of the
zooplankton, nor have they been invoked to attribute keystone predator status in intertidal
communities or elsewhere. We argue that both consumption and intimidation contribute to
the total effects of keystone predators, and that characteristics of keystone consumers may
differ from those of predators having predominantly NCE. Nonconsumptive effects are often
considered as an afterthought to explain observations inconsistent with consumption-based
theory. Consequently, NCE with the same sign as consumptive effects may be overlooked,
even though they can affect the magnitude, rate, or scale of a prey response to predation and
can have important management or conservation implications. Nonconsumptive effects may
underlie other classic paradigms in ecology, such as delayed density dependence and predator-
mediated prey coexistence. Revisiting classic studies enriches our understanding of predator–
prey dynamics and provides compelling rationale for ramping up efforts to consider how NCE
affect traditional predator–prey models based on consumption, and to compare the relative
magnitude of consumptive and NCE of predators.
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INTRODUCTION

No ecology textbook would be considered complete
without a discussion of the role of predators in
ecological systems. As students of ecology, we are
fascinated by the myriad ways predators search for
and capture prey and the strategies prey adopt to avoid
being captured. Yet ironically, much biological detail is

often suppressed or technically abstracted when students
are taught how to describe and model the dynamics of
predator–prey interactions. Abstracting biological detail
is arguably a matter not only of conventional perspec-
tive, but also of necessity. Textbook examples are
generally selected for the clarity they provide for
foundation principles, and consequently, invariably
and perhaps necessarily ignore complexities. Simple
theories are more effective in an educational context,
because theories with too much mechanistic detail
become unwieldy and may distract from the points
being made in textbooks.
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