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One key measure of an animal’s sensory ability is the shape and extent of the

volume of space within which the typical objects of interest, such as prey, can be

detected. We examined this volume for the weakly electric fish. These animals

are nocturnal and, like bats, sense their surrounding using a self-generated

signal under motor system control. The self-generated signal is a weak, quasi-

sinusoidal electric field. Objects that enter this field modulate the activity of

thousands of sensors scattered over the body surface. Despite orders of mag-

nitude variation with fish length in both the emitted electric field strength and

the density of sensory receptors on the body surface, and the large variation in

surface area with length of the knife-like body plan, our findings indicate that

this animal has evolved a remarkably uniform, space-filling cylindrical sensing

volume. The omnidirectionality of this volume complements the animal’s high

maneuverability and bi-directional locomotory behavior. We show the regu-

larity is largely due to the spatial variation in the electric field. These results

show a high degree of complementarity between signal emission patterns, body

plan, locomotory behavior, and to a lesser extent sensor density in generating

the shape of this animal’s perceptual space. Similar findings in the bat suggest

that the close coupling of these attributes may be a general feature of vertebrate

sensing systems that rely on modulations of a self-generated signal.
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