
 

Do fish recognize themselves in the mirror?
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A cleaner wrasse interacts with its reflection in a mirror placed on the outside of
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the aquarium glass. Note that the mirror itself cannot be seen in this photo
because the aquarium glass itself becomes reflective at the viewing angle of the
camera, according to Snell's law. This is not the case for the fish itself, which
sees the aquarium glass as transparent because of its direct viewing angle. Credit:
Alex Jordan

A species of fish, the cleaner wrasse (Labroides dimidiatus), responds to
its reflection and attempts to remove marks on its body during the mirror
test—a method held as the gold standard for determining if animals are
self-aware. The finding, publishing on February 7 in the open-access
journal PLOS Biology, suggests that fish might possess far higher
cognitive powers than previously thought, and ignites a high-stakes
debate over how we assess the intelligence of animals that are so unlike
ourselves.

The study's researchers from the Max Planck Institute for Ornithology
(MPIO) and Osaka City University (OCU), say that their results provide
clear evidence of behaviours that appear to pass through all phases of the
mirror test, but that the interpretation of what these mean is less clear:
Does a 'pass' mark in the mirror test demonstrate that fish possess self-
awareness—a cognitive trait thought only to be present in primates and
some other mammals? Or can the mirror test be solved by very different
cognitive processes than previously thought?

"The behaviours we observe leave little doubt that this fish behaviourally
fulfils all criteria of the mirror test as originally laid out. What is less
clear is whether these behaviours should be considered as evidence that
fish are self-aware—even though in the past these same behaviours have
been interpreted as self-awareness in so many other animals," says Dr.
Alex Jordan, senior author on the study.
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The ability to perceive and recognise a reflected mirror image as self
(mirror self-recognition) is considered a hallmark of cognition across
species. To test for this phenomenon in fish, the researchers applied the
classic 'mark' test to the cleaner wrasse (Labroides dimidiatus)—a marine
fish best known for its behaviour of "cleaning" external parasites from
client fish—by placing a coloured mark on fish in a location that can
only be seen in a mirror reflection. In order to gain a 'pass', the test
requires that the animal must touch or investigate the mark,
demonstrating that it perceives the reflected image as itself. This is
clearly a challenge for animals such as fish that lack limbs and hands.

The researchers observed that fish attempted to remove the marks by
scraping their bodies on hard surfaces after viewing themselves in the
mirror. Fish never attempted to remove transparent marks in the
presence of a mirror, or coloured marks when no mirror was
present—suggesting that marked fish were responding to the visual cue
of seeing the mark on themselves in the mirror. Further, unmarked fish
did not attempt to remove marks from themselves when interacting with
a marked fish across a clear divider, nor did they attempt to remove
marks placed on the mirror itself—suggesting that fish were not innately
reacting to a mark resembling an ectoparasite anywhere in the
environment, for instance due to hard-wired feeding responses.

Dr. Jordan acknowledges the controversial nature of the study, saying:
"Depending on your position, you might reject the interpretation that
these behaviours in a fish satisfy passing the test at all. But on what
objective basis can you do this when the behaviours they show are so
functionally similar to those of other species that have passed the test?"

The PLOS Biology editors also recognized the potential for controversy,
and commissioned an accompanying commentary from Professor Frans
de Waal, a leading primatologist at Emory University who has studied
mirror self-recognition in mammals. While de Waal finds the fish study
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intriguing, he urges caution in interpreting it. In doing so, he calls for
less black-and-white approach to animal self-awareness. "What if self-
awareness develops like an onion, building layer upon layer, rather than
appearing all at once?" asks de Waal. "To explore self-awareness further,
we should stop looking at responses to the mirror as its litmus test. Only
with a richer theory of the self and a larger test battery will we be able to
determine all of the various levels of self-awareness, including where
exactly fish fit in."

  More information: Kohda M, Hotta T, Takeyama T, Awata S, Tanaka
H, Asai J-y, et al. (2019) If a fish can pass the mark test, what are the
implications for consciousness and self-awareness testing in animals? 
PLoS Biol 17(2): e3000021. doi.org/10.1371/journal.pbio.3000021

Provided by Public Library of Science

Citation: Do fish recognize themselves in the mirror? (2019, February 7) retrieved 10 April 2024
from https://phys.org/news/2019-02-fish-mirror.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://phys.org/tags/mirror/
https://doi.org/10.1371/journal.pbio.3000021
https://phys.org/news/2019-02-fish-mirror.html
http://www.tcpdf.org

