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It has been shown that fish are able to feel pain, but also other emotions!
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 Fish possess the largest range of olfactory and auditory systems in 
vertebrates.

It has been shown that bony fish are able to consciously feel pain.

Fish are capable of feeling both negative and positive emotions.





KEEP IN MIND

December 2022

Fish don’t feel pain, 
TRUE or FALSE?
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Let us examine this with Sébastien Moro, science popularizer in the 
field of animal cognition who notably worked on fish in his and 
Fanny Vaucher’s comic book Les paupières des poissons (published 
by La Plage).
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Fish, animals like no others
First, let us go over a few facts about fish.

Fish range over an immense diversity of 
habitats. They possess the largest range of 
olfactory and auditory systems in vertebrates. 
Some species live for as little as a month, while 
others live for centuries. Some are the size of a 
fingernail, others of a bus. They are invariably 
thought to have scales, but several species do 
not. 

There are some that produce electricity or that can’t breathe underwater! Fish can be 
oviparous, viviparous or ovoviviparous (oviparous whose eggs hatch inside the 
maternal body)! They can be male, female, or both, or even change during their 
lifetime! They can live in the icy darkness of the depths or in the colored warmth of 
the reefs. In short, the worlds of these animals are unimaginably rich. 

However, the mental universe of fish still remains largely unknown to us and many 
discoveries about them are extremely recent. 

What we think about as a united and homogeneous group of "fishes" actually 
comprises a breathtaking variety of around 35,000 known species.
For comparison, there are 6,500 species of mammals.  

Did you know?

Until the early 2000s, there was a scientific consensus on the inability of fish to 
subjectively feel pain. This position was based on comparative data that showed 
significant differences between the nervous systems of mammals and fish. 
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But before we go any further, let’s take a look at the mechanisms of pain and its 
nervous processing. 

A physical reaction to a potentially painful stimulus does not necessarily imply mental 
perception of pain[1].

For example, when an animal reacts to an injury, it may do so by simple reflex, like 
when we instantly remove our hand from a hot plate. In this precise case, there is no 
conscious processing of the information: you withdraw your hand even before you 
are aware of the burn. Pain is a phenomenon that occurs later. It is subjective 
information that is not entirely transmitted by the same nerve fibers and is processed 
by specific areas of the brain. 

However, all these mechanisms of transmission and processing of information 
present in mammals were apparently absent in fish[2].

According to the knowledge available at the time, it was consistent to think that fish 
could not feel pain.

However, more and more studies show the 
ability of fish to consciously feel pain…
Since a seminal publication in 2003 by Lynne Sneddon, Victoria Braithwaite and 
Michael Gentle[3], which brought the question of the ability of fish to feel pain to the 
forefront, numerous studies have looked into the subject, causing a great deal of 
discussion and reflection within the scientific community[4].
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It has since been shown many times that reactions to painful stimuli, in several species 
of fish, are not mere reflexes[5]. This pain can influence the attention they pay to their 
environment[6] and the appearance of certain specific abnormal behaviors seems 
consistent with the presence of conscious pain[7].

Then, two publications from 2006 and 2008 showed that goldfish quickly learn to 
avoid the area of an aquarium where they receive electric shocks and that the greater 
the shocks, the faster they learn and the longer they remember. Contrary to popular 
myth, goldfish have excellent memories!

If food is added to the painful area, and the fish are deprived of food, they will endure 
the electric shocks to feed themselves. The fish seem capable of voluntarily influencing 
their “instinctive” reaction to flee the danger zone, and these decisions take into 
account the intensity of the shocks and their level of hunger[8].

We are therefore clearly not in the presence of simple reflexes, since these animals 
prove capable of exercising precise and flexible control over their reactions. 

Pain, when it is conscious, is a phenomenon that absorbs a large part of our attention 
and prevents us from focusing on what surrounds us. If a fish perceives it in a similar 
way, one could imagine the same type of disturbance. 

To test this, another experiment looked at how pain might influence the attention of 
rainbow trout. 
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Normally, these animals are neophobic, that is, they fear novelty. When a new object is 
inserted into their pool, trout will move away from it and consider it cautiously. On the 
other hand, when they are injured, they no longer seem to take it into account at all 
and even go so far as to hit it while swimming! In other words, trout completely change 
their behavior and act as if they were “out of their minds”. A very interesting point is 
that after administration of an analgesic, everything returns to normal: trout again 
avoid the object[9].

Several avenues have also been raised to explain how information is transmitted and 
processed by their nervous system, and in particular by brain structures analogous to 
that of mammals[10].

In short!
It has been shown that bony fish are able to consciously 
feel pain and that it is not just a reflex. This pain is 
expressed in particular by behavioral responses that 
demonstrate stress and distress on the part of the fish. 
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Towards the end of the 2010s, research went much further and studied the emotions 
of fish in a more precise and thorough way. 

In 2018, Marco Cerqueira and his colleagues observed behavioral, cerebral and 
physiological variations in sea bream depending on whether a situation is positive 
(food) or negative (leaving the water) and whether it is predictable (related to switching 
on the light) or unpredictable (unrelated to switching on the light).

They discovered that these factors induce very different reactions in these animals, but 
that the perception that the fish have of an environmental stimulus influences their 
emotional states. For example, if a negative situation is predictable, it will produce a 
lower level of stress than an unpredictable negative situation[11]. The external stimulus 
is therefore not the only trigger for the fish’s emotions, but its own assessment of the 
situation also weighs in the balance!

Are fish sensitive?

Since emotions also impact our behaviors, one way to study them in animals is to 
observe how they affect their decision-making. 

An animal that lives in a difficult environment and faces many challenging experiences 
will tend to avoid taking risks, because each time it has taken them in the past, it has 
often resulted in negative results. This animal then develops what is called a 
“pessimistic” judgment bias. 

On the other hand, an animal whose life is going well (resources are abundant and each 
new exploration is successful), will tend to easily take risks, since it has always paid off 
so far. This animal then develops an “optimistic” judgment bias. 

These commonly called “judgment biases”, led to many tests on mammals, particularly 
in experiments on the welfare of farm animals. 

This is what the protocol might look like if we were the subject of it. 
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We learn that one color, say “green”, always corresponds to a reward and another, say 
“red”, is always a punishment. 

In front of us is a wall with 5 doors. Behind the green one, we win 100€. Behind the red 
one, we get slapped. The intermediate gates have gradient colors ranging from red to 
green (see diagram below). We have no idea what is behind them, we can only guess 
from what we found behind the green and red doors. 

On average, most people try to open the doors ranging from the green one to the 
middle one: they take moderate risks. However, a subject who has previously had 
negative experiences will have a stronger tendency to confine himself to the green door, 
or to the one right next to it. They will take fewer risks, be more sensitive to failure: this 
is the pessimistic judgment bias. 

On the contrary, an individual who has only had pleasant experiences will tend to take 
more risks and will venture more easily to the orange door: this is called an optimistic 
judgment bias[12].

French research has shown that a female Amatitlania Siquia (a species that lives in a 
stable couple) that is put in contact with a male that she does not like, will tend to have a 
stormy couple life, low reproductive success and above all, a general behavior that is 
more pessimistic than if it can join the preferred mate. This pessimism is confirmed by 
the result of the judgment bias test[13].
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Thus, in comparison with what we know of mammals, this study allows us to 
conclude that fish are capable of developing biases in judgment and that their 
experienced emotions influence their reaction to future events.

In short!
Fish are capable of feeling both negative and positive 
emotions. They may even be optimistic or pessimistic. This 
influences their reaction to future events!

We need to take into account fish 
sensitivity
Today, a new scientific consensus is taking shape on the ability of fish to feel pain, 
although there is still much to understand[14]. We are just beginning to study the 
other types of emotions they might feel and the first results are fascinating[15]. In the 
last 20 years, unsuspected mental abilities have also been discovered in these 
animals. 

Indeed, we now know that some fish can demonstrate self-control[16], evaluate 
quantities[17], have an excellent sense of the time passing[18], use tools[19], pay 
attention to their self-image[20], manipulate others[21], invent methods of inter-species 
communication[22], hunt in groups and in a coordinated manner[23] or even develop 
cultural traditions[24].

Fish have nothing to be ashamed of in comparison to birds and mammals, including 
primates, if we consider their results on certain complex cognitive tests[25]. However, 
we only know a small fraction of what may be going on in the heads of a tiny fraction 
of these species. There is still so much to discover about them[26], so many 
fascinating and strange mysteries to explore in our aquatic cousins. 

Each year we kill (at least) between 1,000 and 3,000 billion fish through commercial 
fishing worldwide[27]. In aquaculture, there are currently no real animal welfare 
regulations at the European level[28], nor at the national level in France. In the West, 
most fish are farmed in intensive farming systems[29]. They are by far the vertebrates 
that we decimate on the largest scale. Let’s hope that these discoveries will allow us 
to respect them a little more and protect them before fish disappear completely 
from the planet.
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In conclusion
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Pour aller plus loin
Here are some illustrations from Sébastien Moro and Fanny Vaucher’s book Les 
paupières des poissons (published by La Plage):

Do you think fish commit suicide?
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Can fish anticipate an upcoming situation and act 
accordingly?

Visit Sébastien Moro’s website: https://www.cervelledoiseau.fr/
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