
Photo Gallery

Photo 1.   A predatory snapper (Lutjanus bohar) creates a “zone of fear” as it moves through 
a dense school of herbivorous surgeonfish (primarily Acanthurus triostegus) at Palmyra Atoll, 
Line Islands, Pacific Ocean, where no fishing is allowed. Within this zone of fear, reef algae are 
unlikely to be grazed, potentially creating a patchy reef landscape. 

Fishing for predators on coral reefs not only reduces predator numbers on the reef, but also affects 
the behavior of their prey. When small fish are hunted by larger predators, they hide in reefs and move 
around less. When predators are reduced by fishing, their prey take more risks and move greater 
distances to feed. On the relatively pristine reefs of the unfished Line Islands in the central Pacific, 
predators abound and small prey fish are cautious, moving only short distances from their hiding 
places. On islands heavily populated by humans, where predators have been decimated, small fishes are 
much bolder.
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Photo 3.    A lone blacktip reef shark 
(Carcharhinus melanopterus) cruises over the 
seemingly deserted reef at Palmyra Atoll. 

Photo 2.     A group of small, planktivorous damselfish tentatively emerge from the protection of 
their coral shelter to feed on passing zooplankton when no predators are in sight at Palmyra Atoll.
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These photographs illustrate the article “Field evidence for pervasive indirect effects of 
fishing on prey foraging behavior,” by Elizabeth M. P. Madin, Steven D. Gaines, and Robert R. 
Warner, tentatively scheduled to appear in Ecology 91(11), November 2010.

Photo 4.  An underwater 
pulley system is used to 
present small prey fish with 
model predators in order 
to isolate the effect of 
perceived predation risk on 
prey foraging behavior.

Photo 5. As a model 
predator passes near a 
prey fish’s coral shelter, 
the prey fish retreat to 
within the protection of 
the reef matrix.
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