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Man has known about electric fish at least since the ancient Egyp-
tians decorated the walls of tombs with fishing scenes that depicted

the formidable electric catfish of the Nile, which is capable of

delivering a 500 V pulse to stun its prey. But I wonder whether 

the millions of people in certain states in central Africa know they

are eating large numbers of another type of electric fish endowed

with a sense unique in the Animal Kingdom. Because their discharges

are barely perceptible, they are called ‘weakly-electric’ fish.

Nevertheless, they use their discharges to communicate with each

other and find their way about in complete darkness.

In contrast to the catfish and other strongly electric species,

weakly-electric fish produce electric organ discharges (EODs) of

only two to three volts and do so continuously throughout their

lives. The discharges were first described by Hans Lissman, who

worked at Cambridge in the 1950s. Later, with Kenneth Machin, he

showed that the EOD was the energy source of a unique electro-
sensory system.

Each discharge, emitted by a special electric organ in the fish’s

tail, sets up an instantaneous electric field in the surrounding

water. Objects I the near vicinity distort this field in a pre-

dictable way, thereby informing the fish of their size, conductivity

and relative movement. Thousands of electro-receptors constantly

monitor the pattern of current flow around the fish. Predicted by

Lissman’s behavioural experiments, they were the subject of intense

physiological and anatomical investigation throughout the 1960s.
The receptors form conductive pores in the otherwise highly resistive

skin of the fish so that current generated by the electric organ

tends to heave the fish by those routes, returning along curved

paths to re-enter the fish at its tail. The sensory cells at the

base of the electro-receptors encode the current intensity directly

into nerve impulses, which show the greatest modulation in the area

of skin closed to the nearby object. This local modulation has been

likened to projecting an electric image of the object on to the

surface of the skin.

Continued study revealed several different types of electro-receptor.

So-called ampullary receptors monitor the surroundings for low-

frequency electrical signals generated by the swimming muscles of
non-electric fish and insect larvae, providing information about

predators and prey. The sensitivity of such receptors is so great

that navigation by measuring induced electric currents as the fish

swims through the Earth’s magnetic field has been shown to be 

possible.

Ampullary receptors cannot, however, respond to the high-frequency

content of electric fish signals. They are used only in a passive

way and it seems that it is others, known as tuberous receptors,

which are designed for the job of active electrolocation. If tuber-

ous receptors code the fish’s own electric field, it seems likely

that they should at least be useful for detecting the EODs of other 

electric fish.
