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New studies are documenting trophic
cascades in theoretically unlikely systems
such as tropical forests and the open
ocean. Together with increasing evidence
of cascades, there is a deepening
understanding of the conditions that
promote and inhibit the transmission of
predatory effects. These conditions
include the relative productivity of
ecosystems, presence of refuges and the
potential for compensation. However,
trophic cascades are also altered by
humans. Analyses of the extirpation of
large animals reveal loss of cascades, and
the potential of conservation to restore
not only predator populations but also the
ecosystem-level effects that ramify from
their presence.

complexity, types of top predators or the trophic mode of consumers. It is possible that trophic
cascades are less likely under
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but data are insufficient to test
these possibilities rigorously.
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nity or trophic level across more
Michael Pace and Jonathan Cole are at the Institute
promoted by particular species
than one link in a food web (Box 1).
of Ecosystem Studies, Millbrook, New York,
and are best revealed by powerNY 12545, USA (pacem@ecostudies.org;
Trophic cascades often originate
ful, large-scale manipulations7.
from top predators, such as colej@ecostudies.org); Stephen Carpenter and James
Terrestrial ecologists might well
Kitchell are at the Center for Limnology, University of
wolves, but are not necessarily
want to consider this experience
Wisconsin,
Madison,
WI
53706,
USA
restricted to starting only in the
(srcarpen@facstaff.wisc.edu; kitchell@macc.wisc.edu). in evaluating the significance of
upper reaches of the food web.
land-bound cascades.
Despite Leopold’s observations
Trophic cascades have powerof trophic interactions in terresful impacts on ecosystems. For example, the presence of
trial systems, the predatory effects arising from cascading
brown trout (Salmo trutta) in a New Zealand stream results
trophic interactions have been described most often in
in a sixfold difference in annual primary production comlakes, streams and intertidal zones. The preponderance of
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aquatic cases led Strong to assert that trophic cascades
concentrations but with a different top predator, the common
were ‘all wet’ – prominent only in certain simple ecosysriver galaxias (Galaxias vulgaris), and no trout (Table 1).
tems in which dominant herbivores exert ‘runaway conThe basis for this trophic cascade is well documented.
sumption’. In more diverse ecosystems with highly speciTrout predation lowers the density of grazing inverated trophic groups and extensive spatial heterogeneity,
tebrates leading to a higher biomass of attached algae8. In
trophic cascades were hypothesized to be less evident
the
presence of trout, herbivorous mayflies (e.g. Delatidbecause they are blocked by complex interactions2,3.
ium spp.) spend more time secluded under rocks and less
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have seen every edible tree defoliated to the height of a saddle horn.’

