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Bottlenose dolphins can sense electric fields,
study shows

December 3 2023, by Bob Yirka
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Overview of the experimental setup during a trial. (A) Underwater view of a
dolphin stationing inside the apparatus during a trial. (B) Close-up view of the
dolphin stationing inside the apparatus. (C) Close-up schematic view of the
experimental setup during a trial. Credit: Journal of Experimental Biology (2023).
DOI: 10.1242/jeb.245845
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A small team of bio-scientists from the University of Rostock's Institute
for Biosciences and Nuremberg Zoo's Behavioral Ecology and
Conservation Lab, both in Germany, has found evidence that bottlenose
dolphins can sense electric fields. In their study, reported in the Journal
of Experimental Biology, the group tested the ability of two captive
bottlenose dolphins to sense a small electric field.

Many creatures in the animal kingdom are able to sense an electric
field—some sharks and the platypus, for example—but only one type of
marine mammal has been found to have the ability: the Guiana dolphin.
In this new effort, the research team wondered if other types of dolphins
have the ability.

They chose to study bottlenose dolphins for two reasons: a pair of were
available for testing at the nearby Nuremberg Zoo, and prior research
suggested that neural cells in the vibrissal crypts situated along the
dolphins' snouts strongly resembled the electric-field detectors observed
in sharks.

The experiment the research team set up consisted of affixing a sensing
device to the inside wall of a small tank of water. The sensing device
consisted of a rack holding a red rubber target behind a metal bar. Just
above the bar, the team placed an electrode capable of emitting small
amounts of electricity. Running the experiment involved teaching the
dolphins to rest their snout on the bar and to wait for a burst of
electricity. If one appeared, they were taught to swim away. If not, they
were expected to hold still for 12 seconds.

In running the experiment, the researchers observed that both dolphins
were able to feel or sense the charge from the electrode. Additional
testing showed that both were able to sense DC fields under 125
microvolts per centimeter with 90% accuracy. Both were also able to
respond to electric pulses. The researchers suggest the ability to detect
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electric current likely helps bottlenose dolphins to detect and capture
prey, and might also help them navigate using the Earth's electric field.

More information: Tim Hiittner et al, Passive electroreception in
bottlenose dolphins (Tursiops truncatus): implication for micro- and
large-scale orientation, Journal of Experimental Biology (2023). DOIL:
10.1242/1eb.245845
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