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LOGLINE 
 
You have always thought that fish were mute, amnesiac, or insensitive 
to pain? Well you’re wrong. Scientists are discovering that fish have 
astonishing cognitive abilities, hectic social life, and even emotions. 
What if, fish were not so stupid after all? An investigation in the heart of 
the sea…  
 

Note of intent 
 
Through the looking-glass 
There is the land and the sea, as there are men and fish. Two worlds, which seem unable 
to communicate and understand each other. We treat these animals in a way that would 
seem outrageous if they were cats, baby seals or pandas.  
However, in 2019, some fish have joined the VIP circle of species capable of passing an 
age-old intelligence test: recognizing themselves in a mirror. Thus, it is now known that fish 
have self-awareness like humans, chimpanzees or dolphins. 
Fish are full of surprises: we discover that they are melomaniacs, like tickling or can have 
depression. 
 
Meeting specialists in the field 
In each sequence, we meet the researchers, in their laboratory or in the field. Passionate 
European scientists, ethologists, biologists and ecologists share their discoveries. They pre-
sent visual experiments, such as those of the wrasse that recognizes itself in the mirror, the 
Toxote that can recognize a human face, or the goldfish that memorizes a maze. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An quirky voice-over   

The omniscient voice-over is as precise, teasing and embodied as that of André Dussolier 
in Amélie Poulain. Sometimes naïve, curious or amused, it brings a quirky and humorous 
touch to the film.  

 
 
The mirror  test - Alex Jordan of the Max Planck 
Institute for Ornithology 
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And to make transitions or comparisons, it often takes a well known example: Maurice, the 
goldfish. 
 
Maurice, our hroe 
Maurice is a goldfish, which is quite common, since fish are the favorite pets of the French. 
Like his companions, his fishbowl is placed in the corner of the living room, and he is almost 
part of the decor.  
As the scientific investigation progresses, we return regularly to Maurice, and imagine what 
he sees, how he perceives the world, or if he has feelings. 

 
3Two inspirations for Maurice: the fish in Amélie Poulain  

and the Nestlé commercials of the 2000s 
 

Course 
 
Teaser  
 
Promising overview of the experiences, behaviors, and beautiful images that the film will 
provide. The teaser ends with Maurice, our hero. 
 
Maurice 
 
Presentation of Maurice, who doesn't look like much, but who nevertheless has his own little 
temperament, his own little habits, in his little fishbowl. Maurice is a goldfish. There are 
many, many species of goldfish. 
 
A quick and funny catalog goes around (Celeste, Lionhead, Ryukin, Oranda, Ranchu... ), 
before ending on an example of the wild strain of the carassius auratus. 
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These 
trans-
for-

mations are a bit like the wolf becoming a pug. But that's another story.  
Maurice, although he frankly resembles his companions, has his own personality. For ex-
ample, he loves the bubble column in the filter, prefers FishStick kibble, and seems nervous 
when kids dip their fingers full of Nutella into his fishbowl. And that makes sense. Because 
Maurice feels a lot of things, he is a sensitive being. 
 
 
What fish can sense... It all makes sense! 
 
Maurice will not contradict us: fish have five senses that we use every day. Contrary to what 
we think, they can hear, and even seem to be music lovers. It is probably because we think 
they are mute that we also believe them to be deaf. Their hearing, as well as their sense of 
smell, taste, touch and vision are often more developed than ours. 
 
Check the archives → The archives of a Japanese experiment are projected on the televi-
sion in front of Maurice. In 2013, the team of Dr. Kazutaka Shinozuka, a neurobiologist at 
Keio University in Tokyo, proved that goldfish recognized Bach from Stravinsky. When the 
researchers played the Toccata and Fugue in D minor, the goldfish had to bite a pearl, and 
did nothing when they heard the Rite of Springtime. They were also able to differentiate 
other types of music, just like rats or parrots.   
 
Does this mean that Maurice likes music?   
In any case, he is sensitive to it, and he does have ears.  
More obvious: Maurice has eyes. He sees us, he identifies us, he recognizes movements 
and colors. He sees ultraviolet rays very well. We can even say that he sees better than we 
do. 
 
It is at the INRAE that Agnès Bardonnet, researcher in ethology at the ECOBIOP laboratory, 
Behavioral Ecology and Biology of Fish Populations / OR/ the IFREMER that Marie-Laure 
Bégout, researcher at the Laboratoire Adaptation et Adaptabilité des Animaux et des 
Systèmes, explains us the super vision of fish.   
 
"Not only do they have excellent eyesight, but they have, for example, the ability to analyze 
information from both the left and right eyes simultaneously. Like chameleons, or other rep-
tiles. They juggle a lot of sensory information at the same time!" 
 
It's hard for Maurice to blossom in this fishbowl with its concave walls, which distort a world 
that he is nonetheless capable of seeing at least like us! 
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Maurice also has a sense of smell and taste (yes, he sometimes sulks over moldy flakes in 
his food, although he is not a gourmet, let's face it). Fish also have a sense of touch. They 
brush against each other, rub each other, electrocute each other. Agnès Bardonnet does 
not lack examples, which can be illustrated by animal archives. 
 
But, fish show much more sensitivity... A sixth, a seventh, an eighth sense, even. Agnès 
Bardonnet has observed, for example, the ability of salmons to orient themselves, using 
their sight, their smell... as well as metal atoms in their cells, in order to perceive the " North 
magnetic " (North magnetic pole)! 
 
Fish show a combination of senses that we ourselves can see and experience. But they also 
have many other senses. Their metabolisms conceal many assets, which allow them a great 
adaptability. So, are you convinced by Maurice's ability to feel? 
 
 
 
The fish, an "alien" on our planet ? 
 
Yes, Maurice feels. But does he feel? Does he analyze what he perceives, or does he only 
process the information through reflexes? To better understand what is going on in his head, 
let's take a look at Maurice's anatomy... Which is not so different from us. 
 
Next to Maurice, a baby is playing with squares in circles and vice versa. A splitscreen puts 
the two individuals face to face, and with the help of motion design and titling, we can 
compare their two anatomies. 
Like us, he has ten organic systems (a skeleton - a muscular system - a nervous system - 
a cardiovascular system - a respiratory system - a sensory system - a digestive system - a 
reproductive system - an endocrine system - and an excretory system). 
A quick animation represents the very simplified phylogenetic tree of fish and then places a 
human in it. 
 
60% of all vertebrates on the planet, more than 33,000 species, a number that exceeds the 
combined total of all mammals, birds, reptiles and amphibians... 

Many are the videos of Internet users who caress and mas-
sage their fish, like the one of Roland  

Giroux and his parrotfish, looking for contact. 
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There are two main groups: the bony fish (more than 31,000 species) and the cartilaginous 
fish (more than 13,000 species). 
Although they live in another gravity, they are not so different from us. We are built on the 
same model, they have a head, eyes, a spine and ribs, and an anus, like all other 
vertebrates. And for good reason, in terms of evolution, we have brought them together in 
families that facilitate classification. But, a tuna is closer to a man than to a shark... 
 
The animation continues, supported by a chronological scale. 
 
Fish have been present on earth for much longer than humans.Basically: if the Earth was 
one year old, fish would have been here for a month and a half, and hominids, less than half 
a day.  Humbly, we therefore tend to think of them as "primitive", in a negative sense. How-
ever, not only are half of the fish species as recent as us, but the descendants of the first 
fish have been evolving for much longer than our terrestrial counterparts... They have had 
time to develop a varied and interesting genetic material, and possess, for example, the one 
necessary to make fingers! If fingers had been the panacea of their evolution, they would 
be endowed with them. But nature is well done: they have fins! 
 
The animation represents barred "mermaid" beings, replaced by Maurice and the child, who 
seem much more functional this way, both of them. 
 
Maurice has, in addition to his eyes, his ears, his pronounced taste for Bach, many things 
in common with us. Is he capable of analyzing his sensations as we are?  
 
Watching this young child play, we can wonder who, between Maurice and the baby, is more 
ingenious. 
 
What does Maurice do with the information his senses provide him? This is where it gets 
tricky. 
 
 
They didn’t come here to suffer  
 
When his human approaches, Maurice hopes to be fed, when the cat prowls, each seems 
curious about the other, and when there are too many people, Maurice hides behind his 
plant. He experiences moments of joy, stress, play and moments of fear. 
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Head to the University of Liverpool where Lynne Sneddon and her team are trying to under-
stand how fish feel pain. Lynne Sneddon is a biologist and director of the Bioveterinary 
Science Laboratory. She believes that fish can feel physical pain, but also stress and fear. 
She works with Culum Brown, an Australian researcher and activist on the intelligence of 
fish, who is a member of the Sentiance collective. 
Her research subject is the "zebrafish", the laboratory mice of the marine world. With her 
team, she published in 2019 (in the journal Philosophical transactions of the Royal Society) 
a study on the behaviors of zebrafish in pain situations.   
 
"These fish are sensitive to an aquarium that is stimulating, equipped and clean. Subjected 
to pain, they do not hesitate to choose a desolate tank, in which the researchers have dis-
tilled painkillers, rather than their usual tank. Similarly, fish not exposed to pain, but having 
seen their companions eagerly choose another tank, will imitate their companions in this 
choice. Not only do the fish change their behavior, but they are able to communicate and 
learn from each other's pain." 
 
Obviously, for Lynne Sneddon, the discoveries in this sense must be pushed further on the 
consciousness, and the moods of the fish. Several laboratories are interested in the matter 
of depression of salmon in aquaculture farms. Subjected to unbearable population densities 
(Hong Kong seems to be a desert planet), fattened up, these animals built to travel the 
oceans and climb rivers sink into such emotional distress that some let themselves die. 
 
See? Evolution is well done. In the face of danger and pain, if the fish felt nothing or had no 
pain, they would probably all be dead by now. Maurice also has a sensitive heart. In fact, 
when his bubble buddy died last year, one could almost believe that he was, for a few weeks, 
sad. Maurice floats strangely, lethargic and apathetic in his too small fishbowl. 
 
Do fish have consciousness? 
 
It has very recently been proven that some fish have an acute awareness of others as well 
as of themselves. Some fish are able to recognize human faces. This is the discovery made 
by Cait Newport, ethologist, and his team from the Department of Zoology at the University 
of Oxford. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Toxotidae were trained 
and rewarded with food. To validate their choice, they "spit" on the photo of the right face. 
They are capable of recognizing more than 40 faces, as many as mammals such as cows 
or sheep.  
But "visual recognition" is not necessarily the same as "awareness". 

 
The experiment of the Toxotidae that 

recognizes human faces 
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Another impertinent study on the awareness of oneself and others: Japanese, Swiss and 
German researchers have thus highlighted a first rather spectacular phenomenon. A cleaner 
wrasse (at first, it doesn't look like much), which recognizes itself in a mirror. Alex Jordan, 
ethologist of the Max Planck Institute for Ornithology (MPIO) in Germany and member of 
the research group, presents us the experiment. The wrasse, after having reacted for a few 
minutes as if it was in the presence of an intruder, finally recognizes. And even better, it 
identifies a spot on its body, which it then tries to clean! 
 
Redouan Bshary, a wrasse specialist and Dean of the Faculty of Science and Director of 
the Laboratory of Eco-Ethology at the University of Neuchâtel, is particularly fascinated by 
this study, and can explain its implications. 
 
"We already knew the ability of some cichlids to recognize members of their "family", to 
identify each other, demonstrating forms of self-awareness and awareness of others. This 
study is the culmination of the self-awareness that some fish demonstrate, just like chim-
panzees, dogs or parrots". 
 
Look at that. Maurice has changed a lot. He is strangely redder, smaller, and seems to be 
well agitated.  
 
A cut rewind montage, presents us the new Maurice, a flushing toilet, the death of the old 
one.   
 
Oops. Maurice 2.0. 
It will surely take a few years to prove that this new Maurice is self-aware. Already, it will 
take him a few days to understand where he is. But why should he be deprived of it, when 
his predecessor seemed to have an awareness of others, of his environment, of emotions, 
and a memory? 
 
 
The famous goldfish memory 
 
This may seem obvious after the incredible demonstrations made by the little laboratory 
geniuses we have been watching since the beginning of this film. But it is important to ex-
pand on this point a bit: yes, Maurice and his cousins have a memory. And not a 3-second 
memory. We know the memory of salmon, capable of finding their birthplace after years of 
pacing the seas. 
 
Traumatic memory has been mentioned, and the ability several years after a danger or a 
stressful situation to remember it. 
But has anyone mentioned the extraordinary ability of Maurice and his friends to remember 
a maze? Indeed, some fish are specialists in mental maps. An animal micro-sequence takes 
us to the gobies. They are able to remember the topography of puddles between two tides, 
so that they are never in danger when the water recedes. 
 
Better still, some fish, as we have seen, can be trained. This is the case of a famous goldfish, 
hero of the web, able to shoot goals, score baskets, slalom in courses. Other Internet users 
have also had fun teaching choreographies to their goldfish. 
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Enough with the cliché of the ignorant and stupid goldfish! Maurice does not forget. He re-
members the day when the aquarium was knocked over by the cat, and when he died for a 
few minutes. In the fishbowl, under his calm looks, Maurice is watching us. 
 
 
When fish tinker 
 
Let's not get carried away. Maurice doesn't use a little kit like Bob the Builder. Sometimes 
he vigorously rubs against the stone of the aquarium to get rid of fungus. Some of his side-
kicks are nevertheless able to use their environment as tools. 
For example, in 2009, biologist Giacomo Bernardi documented Harlequin rasbora in the 
Pacific moving clams several tens of meters to smash them against rocks. This is reminis-
cent of the techniques used by some corvids to crack nuts, or even some monkeys. But 
that's not all. 
 
To find the clams, these fish use an unexpected technique: they project a jet of water with 
their mouth to catch the bivalves. This is much more than a simple use of tools; the fish 
performs a series of behaviors to achieve a specific goal. They plan their actions. 
 
 

 

 
Harlequin rasbora using the environment as a tool - video clip by Giacomo Bernadi 
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So, fine. Maurice is no Einstein and doesn't know how to make fire (at least, we've never 
seen him do it). But all the same! Let's admit that fish are very ingenious. Maurice still has 
a lot of work to do, but let's be indulgent. He is already working hard on his communication, 
as the spokesperson for the fish. 
 
 
Fish, ultra-social beings 
 
Maurice, if we don't hear him, is nevertheless extremely talkative. Whether it is by the emis-
sion of bubbles (by sometimes unorthodox ways), the crunching of teeth or the percussion 
of his swim bladder, Maurice is very noisy. The world of silence is actually a real fair. 
Eric Parmentier is a specialist in phonic communication in fishes, in Liège. He is interested 
in all fish, from the "barking" of piranhas to the communication between damselfish in the 
coral reefs of Polynesia. And yet, fish do not have vocal cords. 
 
"They use a multitude of mechanisms to make noises. Some make stridulation sounds by 
rubbing two structures together, such as their teeth. Others use their swim bladder to make 
muffled sounds, like a drum." 
 
Eric Parmentier, helped by an animated illustration of a fish and its swim bladder, explains 
how it works. 
 
Then, we dive in with the damselfish in an animal sequence with archive images. These fish 
make noise with their teeth to attract females or defend their territory. 
It's a real sound jungle, an explosive concert that is played in the reefs. The sound plays an 
essential role here (percussions, crunchings, aspirations, etc). Fish have a real faculty, es-
pecially in their communication, to make noise! In the open sea, we can hear the echoes, 
and the fish larvae can thus find their way to the reef. 
"The communication also extends between different species of fish, and even between fish 
and crustaceans. And who knows, between corals and fish, perhaps."  explains Eric Par-
mentier. 
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It is notably thanks to communication that fish manage to school. Not only sound and visual 
communication, but also sensory communication. The lateral band, located on the side, a 
row of scales that house neuromasts (sensory cells), allows the fish to feel the movement 
of the school. Thus, if we follow the movement of the school in slow motion, we notice a 
slight difference between the individuals! A real collective organization, therefore, which is 
not only related to the group instinct! But, this phenomenon is still poorly known, and remains 
to be explored. 
Some motion design comes to support the images in real shot, in order to locate and 
understand what is this famous side band. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For Maurice, the question does not arise, because he is quite alone. Would he act differently, 
with a companion of another species? 
 
Almost as in Nemo 
 
Fish also develop very fine strategies with their cousins of other species. Maurice, for ex-
ample, if we imposed on him the companionship of a guppy (which are however 1/10th of 
his size!), would probably be nibbled by the little rascals. But, beyond the predation or com-
petition behaviors, present in all animal kingdoms, fish show inter-species mutualism. 
  
 
For example, Redouan Bshary (whom we have already met in Neuchâtel), works on the 
cleaning stations of wrasse. He studied their amazing behavior: wrasses recognize the cli-
ents they deworm (species AND individuals!). 
 
Let's dive with them in the heart of the reefs, in order to better understand all this. If wrasse 
see a fish coming back regularly, they will not favor it over newcomers. The goal is to expand 
their clientele! Not very commercial... Also, new customers are always treated very well. 
While the faithful ones are sometimes eaten in the process, along with their parasites. Their 
mucus is well appreciated by the wrasse. But they never eat in front of potential customers, 

Chevron Barracudas, Malaysia 
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so as not to frighten them. Similarly, they always dose: the dose of mucus taken must be 
bearable, so that the customer will come back... The facial recognition abilities of wrasse 
are therefore very useful in this case of parasitism. 
 
Another example can be the cooperation of the hunting of the moray eel and the grouper. 

The moray eel flushes out prey in rock crevices. The grouper intercepts it in the open water. 
The two companions then share their prey! 
 
 
A much more fun sexuality than that of the starfish! 
 
While humans kiss passionately, on the other side of the glass, Maurice does not know the 
pleasures of the flesh. Perhaps we should find him a companion? So, what crazy secrets 
could he reveal to us? 
 
Because fish are sex-crazy. Real obsessed. And they deploy particularly salacious strate-
gies to achieve their objectives. Some species practice love between fellow creatures of the 
opposite sex, others between partners of the same sex, and yet others "self-sufficient" love. 
 
For example, it was recently demonstrated (PlosGenetics, 2020) at the University of Illinois 
that Siamese fighting fish synchronize their genes during courtship display. This intense 
fighting creates a special bond between the two opponents. A bond so strong that it is even 
found at the molecular level. This confrontation, which aims to chase away a potential com-
petitor, would contain a collaborative aspect at the molecular level. In short, these fish co-
evolve to be the best reproductive males! 
 
And you will probably be surprised to learn that, if the eggs once fertilized are most often 
abandoned to their fate in the water that carries them away, others are the object of attentive 

Bluestreak cleaner wrasse 



 13 

care from one or the other of the parents, as is the case with clownfish. In short, fish reveal 
an unsuspected "behavioral inventiveness", one of the richest love repertoires, if not the 
richest, in the animal kingdom. 
 

This is the work of Jean-Pierre Quignard, at the University of Montpellier, who has studied 
all his life the behavior of these animals much more tactile than we thought. 
The "world of silence" is definitely more animated than we thought. So, if the golfish doesn't 
necessarily need a pond where it would be instantly devoured by another NAC that has 
nothing to do there (by any chance, a Florida turtle), maybe we can find it some company, 
and offer it a slightly more stimulating tank. 
 
 
20,000 Leagues Under the Seas XXI version, technology at the service of science 
 
Today, science is equipped with incredible technology, which allows us to better understand 
our cousins. Maurice (despite his great intelligence) would never have suspected that its 
peers could benefit from robotic clones, state-of-the-art medical imaging or VR stimulation. 
And yet. 
In 2020, Rainer W Friedrich and his team at the Friedrich Miescher Institute for Biomedical 
Research (FMI) in Switzerland published an article in the Nature Methods journal , present-
ing their use of virtual reality on zebrafish. They discovered precise wiring patterns among 
neurons that help distinguish between similar odors. By monitoring the neuronal activity of 
the fish during their VR experiment, the scientists can understand more and more finely the 
cognitive processes of the fish, closer to their thoughts.   
Or 
As part of the European Future and Emerging Technologies (FET) program, scientists from 
EPFL and the universities of Paris Diderot, Graz, Lisbon and Zagreb have designed robots 
capable of integrating socially into animal groups. José Halloy, a physics professor at the 
University of Paris-Diderot, presents the zebrafish robots that he and his team have devel-
oped.  

Father clownfish with its hatchlings 
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With the robots, José Halloy and his team are trying to model the behaviors of zebrafish. 
These technologies are promising for studying the behavior of animals in the wild. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusion 
 
It's not just about saying hello to Maurice or cleaning his aquarium a little more conscien-
tiously, although that's not bad at all. 
 
In 2015, the Food and Agriculture Organization of the United Nations (FAO) estimated that 
fish represented more than 17% of animal consumption, but that in many low-income coun-
tries with water and fisheries resources, this share was well over 50%. As a food resource, 
but also as necessary actors of the ecosystems, fish must nowadays be known, considered 
and better taken into account in the ecological management plans.  
 
It is estimated today that more than 90% of the world's oceans remain unexplored! So, by 
considering fish more, by saying that they suffer, that they feel, that they are afraid and that 

 
Zebrafish and its robotic twin 
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they also have a social life, maybe we will limit their disappearance, and learn more about 
these fantastic animals, which still have so much to reveal to us. 

Laurent Ballesta and his team in the Gombessa expedition 
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