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To my mother, who taught me the joy of building worlds with words.


To Mickey Taylor, who painted for my eyes the poetry of wild rivers.


To the fish of the Mediterranean, to all the other fish, and to those who take delight in learning about them.


To you all, who will hand down their stories. 
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Before



The boulder was so high that I had to take off my beach shoes so as not to slip while I climbed. It was more comfortable that way. With their rusty buckles and translucent plastic straps, these jelly shoes – or ‘jelly- fish’ sandals, as we call them in French – hurt my feet even more than their undersea namesakes. And they slowed me down with each step I took in the water. I preferred to take my chances on the jagged rock edges, even if that meant spending the rest of the holiday with my ankles covered in water-resistant Disney-character plasters.


I was determined to reach the top of the rock. This promontory stood at the end of the sandy beach, where grown-ups drowsed behind their books. On the near side of it, the merciless ‘summer workbook’ awaited me; beyond it stretched the wild coastline. From the summit you could survey the entire small cove, the tide pools and channels running between the rocks. The sea swelled in and ebbed out like a slow respiration, and when it breathed in, the water was so smooth you could see, through its crystal-clear depths, all that hid beneath the surface. This was the perfect moment to observe the creatures who live under the sea. I loved seeking out those creatures, waiting for the sea to inhale so I could spot them, try to catch them in my net. All of them fascinated me: green crabs with seaweed wigs, translucent shrimps, periwinkles blowing streams of bubbles, and even the scarlet sea anemones I didn’t dare touch because grown-ups had warned me that they stung. The only creatures I wanted to avoid at all costs were the fish that lived far from the rocks, out in the open water where my feet wouldn’t touch the bottom. Those fish scared me. My parents would sometimes bring them home from the market, and their big round eyes frightened me, as did those two slits just behind their heads, which made them look like decapitated beasts. For fear of those fish, I never dared venture beyond the world of tide pools and shore rocks. The free blue water that I glimpsed further out awakened in me a profound terror.


From the height of that rock, as the sea inhaled, I glimpsed something glittering at the edge of the waves. A gleam that riveted my gaze. Perhaps it was a tiny treasure, a piece of pearly seashell or some lost object. I had to go and see. Cautiously edging my way down the jagged rocks, I approached the flash of light. And in that moment I met my first sardine.


I didn’t know then that it was a sardine, nor how rare it was to encounter one so close to shore. Normally sardines live in the open water. This one had probably lost its way, perhaps fleeing a tuna, also a rare occurrence because, back then, there weren’t many tuna left in the Mediterranean Sea. Have you ever seen a live sardine? Few people know just how lovely a live sardine is. This one was shining and silvery, with an electricblue line like a garland along its back. On its flanks was a broad streak, glowing and golden. It was at once resplendent and fragile, like one of those tin-plated collectible toys that so tempted me when I saw them in shops, but which I was forbidden to touch except ‘with my eyes’. By the way it rolled on its side, tormented by the waves, I could tell this sardine was not in great shape. It didn’t even seem bothered by my presence, whereas normally even the smallest shrimp would scurry off at the mere vibrations my feet sent through the water.


Carefully I collected the sardine in my net, then gazed in disbelief at this remarkable gift from the sea as it writhed in the water of my plastic bucket. The sardine stared up at me with its black-and-white eye; it seemed to be trying to tell me something. I sensed that its silence contained secrets it wanted to confide in me, about its life in the deep blue sea, about its strange daily routine as a sardine. Its existence, the way it perceived the universe, intrigued me. I wondered what landscapes it moved through, what creatures it swam alongside, and whether it conversed on occasion with other sardines. All at once, the deep ocean ceased to frighten me; I felt attracted to the silent secrets of the sea.


Little did I suspect that, after this chance encounter with a sardine, my fascination with these undersea mysteries would stay with me. That I would be carried ever further out to sea in search of an underwater universe whose captivating inhabitants, by no means silent, would willingly share their stories.


How do these creatures communicate? Through what senses do they experience the world? Are their lives and their emotions comparable to ours? Driven by the desire to solve these mysteries, I became a scientist. Hydrodynamics and biomechanics, my chosen fields of research, have offered me fresh insight into the marine world, revealing wondrous new answers, and even more new questions.


Since then I have swum, sailed and even dived, by day and by night, to observe these fascinating creatures. Back when, for fear of fish, I didn’t dare venture any deeper than where my jelly shoes could touch the bottom, I would never have dreamed that soon I would spend my days studying them and my free time travelling to find them. I wouldn’t have believed that one day I would hear whale song, visit the swordfish of the Mediterranean, count albatrosses, or play with manta rays. Nor that I’d find, just a short walk from my home in the middle of the city, even more remarkable fish and other aquatic creatures.


Along the way I’ve also encountered fellow humans who’ve bound their fate to that of the sea: scientists who shed light on its secrets, fishermen who live in harmony with the water, volunteers who devote their time to protecting it. I’ve shared in their projects to better understand the undersea world, to preserve it, or simply to find my place in that ecosystem and learn how to converse harmoniously with the ocean. They have taught me how to understand the signals of dolphins, how to catch tuna, how to approach seals. So I have come upon other stories, stories written or narrated by humans, illuminated by science or by the magic of legends, embellished by the innovation of discovery or by the poetry of oral tradition.


What have all these stories taught me? In addition to sharing its captivating beauty, the undersea world offers us other kinds of knowledge, especially about ourselves.


The inhabitants of the sea have, first and foremost, taught me to speak. Their ways of communicating, each species in its own fashion, and their ability to create stories in spite of the sea’s apparent silence have revealed to me the art of rhetoric. These stunningly eloquent beings have confided their stories to me and given me the desire and the inspiration to recount them in my turn. It is thanks to these creatures that I am able to share with you, in this book, the stories they have led me to discover.


This book will plunge you into the depths of the ocean and of history, of the scientific world and the world of legends. I will introduce you to the secret society of anchovy shoals, and together we will take part in the conversations of whales. As we go, we’ll meet some unusual characters, such as Åle the eel, who lived for a hundred and fifty years in a well, and the remora, friend to the indigenous people of Australia. We’ll take time to listen to the song of the scallop and the ancient saga of the extraordinary periwinkle. We’ll decipher the latest scientific discoveries on the immunity of corals or the changing gender of wrasses, and be lulled into reveries by the ancient legends of mariners, often more believable than the incredible truth.


I hope you will emerge from your reading the same way I emerged from the water that first time I dived in it – with your head filled with stories and an immense desire to recount them in your turn. And I hope your beach holidays or visits to the aquarium will never be the same, and that you’ll look in a new light at your goldfish, your seafood platters and your tuna salad sandwiches.


The sardine flopped around in my bucket, leaping up the sides decorated with pink and blue starfish. It was clearly yearning to be back in the sea. So I carried it to where the inlet flowed into the ocean, where the water was calmer and deeper. Balancing on the slippery rocks, taking care not to spill the bucket, I made my way to a small stretch of shoreline and emptied it into the water, safe from the breakers.


As it swam away, hesitantly, towards the open ocean, the sardine motioned for me to follow it. It invited me to come along and began to recount its story.


How did the sardine tell me its tale? That will remain my secret. Everything that follows in this book is absolutely true. Whether my sources are the findings of rigorously peer-reviewed scientific studies, references from ancient works or personal anecdotes and observations that plenty of witnesses can confirm, they are all trustworthy and verifiable. But as for the way that sardine began telling me its story, I’ll have to ask you to take my word for it.


It was a long time ago, and I no longer remember it very well. And besides, how many good stories come to life without slightly strange beginnings? Let’s simply follow along together, the way I did as a child. Together we’ll listen to the sardine’s tales, which have changed my way of seeing the oceanic world and have improved my understanding of our own.


That day, after returning from the beach, I spent the evening rummaging through the boxes in the garage for a diving mask and a snorkel. I was slightly afraid that I would swallow water through the snorkel, or that the mask, too big for me, would leak. Little did I realise, as I fastened the glass to my face, that I was on the threshold of a new world, and that I would never fully return to dry land. 










Any Fish Will Tell You So



In which we dive under the waves to better understand
what fish feel under the sea.


In which we wonder whether our ancestors learned to
speak by diving.


In which we observe that, under the sea, colour and
scent are a language unto themselves.


In which we discover that the subtitles of the silent
ocean can be read in invisible worlds.


The hardest part is going in up to your shoulders. As long as the water is only at your calves, or even your waist, you’re still on dry land, you can still cling to the warmth of the sun. But once the water hits your shoulders, you always shiver. You’re entering a hostile, all enveloping chill. Nothing to do but take the plunge.


The first time I went diving in the sea, I let out a strange cry at the nip of the cold water.


Since my face was covered with a mask, only a raucous trumpeting escaped the snorkel to express my astonishment at this simple yet surprising discovery, a sort of prehistoric grunt, perhaps meaning, ‘Wow, that’s cold!’ With a plastic tube in my mouth and a Plexiglas screen over my eyes, this world, so blurry beneath its reflective surface, was suddenly unveiled, crisp and crystal clear. Once I was over its thin border, this inhospitable element suddenly became transparent and buoyed me gently. I could fly, look and breathe through it. But I couldn’t speak. The snorkel had transformed my voice into bursts of crude, primordial breathing sounds. I sent words into the tube, but only animal sounds came out. It was like a sort of tacit pact with the elements. I had gained the power to see what the sea concealed, to fill my ears with its sounds, to glide, cradled by its weightlessness, but I had lost the ability to express myself in words.


It was a strange sensation, something between setting out to conquer a new universe and relapsing into a primitive state, back to mankind’s distant origins, long before humans had gained mastery of language.


As a medium, water is both hostile and welcoming to human beings. We’re afraid to dive in, but we are in fact perfectly equipped for the plunge. Our bodies are amazingly well adapted to it. It takes only a splash of cold water to the face for our diving reflex to automatically and immediately drop our heartbeat by about 20 per cent, preparing us to hold our breath and go under.


The human body is equipped for aquatic life in many ways, perhaps even too many for it to be a mere coincidence. Hence some anthropologists have postulated that our ancestors evolved differently from apes specifically in order to enter the water, eventually becoming human beings.


How else to explain our lack of fur, our subcutaneous layer of fat, unlike anything found in other primates, or the millions of enormous sebaceous glands that oil our skin, those efficient lubricating organs that no other land animal possesses in such quantity and size? All these mysterious and seemingly useless characteristics of our bodies that set us apart from apes could, therefore, actually be adaptations to the aquatic environment. Our skin, like that of marine mammals, is smooth and hairless; it is lubricated by sebum, making it waterproof, and our fat pads insulate us against the cold. Another curious fact: a human newborn can hold its breath under water by reflex action and float on its back, whereas a baby chimpanzee would sink and drown. Two million years ago, when our genus broke away from that of the future chimpanzees, our ancestors probably had to find food on the seashore or in wetlands to survive the arid savannahs. They would have stood up on their hind legs to better keep their footing. And while diving for crustaceans, roots or stems of water lilies, they would have learned to control their breathing, until, through the process of evolution, the larynx descended and the vocal cords developed. So diving and swimming arguably gave us the foundations for two abilities key to our evolution: bipedalism and speech.


Just how much credence should we give this idea? The hypothesis, popularised in the sixties, spurred distrust and controversy. The idea that our evolution should have passed through a ‘missing link’ to an exclusively marine way of life sounds like a baseless exaggeration. But recent studies of southern African fossils suggest that aquatic environments played a critical role in human evolution, sometime around 2.5 to 1.5 million years ago. To survive the dry season, our ancestors were forced to adapt to water-based environments in order to find food in the oases. This adaptation helped drive early humans to leave the shelter of forest trees to try their luck in the plains, and eventually conquer the rest of the world.


We may have come down from the trees, but we never truly conquered the sea. In the water, as any fish will tell you, we can’t see everything. For seeing alone isn’t enough.
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During my very first dives down to the rocky Mediterranean seabed, I was amazed to discover the sheer diversity of marine life. I watched wrasses and sea bream glide above the mossy rocks, and I was captivated, as though watching a performance. There were images full of light and movement, and there were sounds, mysteriously rumbling and popping in my ears. I thought I was privy to the whole of the show, but in fact, I was enjoying just a part of it. I was watching a silent film, without its subtitles, unaware of the countless conversations taking place outside the reach of my eyes and ears.


The subtitles of the sea are written in, among other things, the language of scent. Under the oceans, smells and perfumes are a language unto themselves. Water is full of scents we can’t detect. When we go underwater, we often pinch our noses, unless our diving mask does so for us, making it far preferable to swimming goggles. And rightly so, for as unpleasant as it is to swallow sea water, it’s far worse to take it through the nose. The fragrances of the sea remain inaccessible to us.


Yet the currents carry countless odorous molecules. Fish can smell them; they live in a galaxy of aromas. They can distinguish very slight nuances of smell, distant and infinitesimal odours, in the water. Some odours stick to our memories: the scent of places, old books, seasons or people. The scented reminiscence of such things reawakens imprinted feelings. Fishes’ memories brim with such olfactory recollections.


From the waters off Greenland, the Atlantic salmon can detect the smell of the Breton stream in which it was born, then follow its traces for thousands of miles in search of the mouth of its native river. This memory is many years old, created back when the salmon was just a small fry, surfacing in the summer to take in the scents of evening while filling its swim bladder with air. This memory is a tiny concentration of odorous molecules. A few drops in an entire ocean come from that stream, diluted among the immense mass of countless drops from countless other streams. But the salmon recognises them and always manages to find their source.


Fragrances evoke so many emotions that fish use them to communicate. While we see nothing but fish swimming, the water all around them is filled with invisible plumes of emotionally charged perfumes. These are pheromones, chemical translations of their moods. Scents of stress, love, hunger, and more. The scents are targeted, but they are occasionally intercepted by unwelcome sets of nostrils. A small fish’s distress scent warns its kin of danger, but it can also be a mouthwatering signal for predatory fish. Damselfish, small colourful tropical fish found in coral lagoons, use this flaw in their communication to their advantage. When one is wounded and captured by a predator, it emits extra SOS molecules to attract even more predators! Inevitably the predators start to fight over their prey, and amid the confusion, the damselfish seizes its opportunity and makes its escape.
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Snorkelling over the marine depths feels like being riveted to the sky. You discover a universe as you glide above it. The further you move away from the shore, the deeper the water gets beneath you. And as the seabed drops away, the colours on the bottom, ever more distant, are tinged increasingly with blue, until everything is steeped in the same shade of faded ink. This thin blue hue also conceals another subtitle of the underwater spectacle: its invisible colours.


Water makes colours disappear. Sunlight contains the wavelengths of all the colours we know on the surface. But the further light travels through water, the more some of these colours are absorbed by the water molecules it encounters there. Water molecules greedily devour colours. First and foremost, they guzzle down the ‘warmest’ colours, the ones with the longest wavelengths – red, orange, yellow. At a depth of five metres, all the red vanishes. Red objects melt into the blue, and we can no longer detect their hue. As the light continues downwards, it progressively loses yellow (at fifteen metres), then green (at around thirty metres). Soon all that remains visible is blue. Below sixty metres the sea becomes a monochrome azure to our eyes. Then even the blue disappears, and we enter the abyssal dark. At four hundred metres there is no more sunlight at all. Only luminescent creatures brighten the darkness. But when a beam of light plunges into the depths, it contains other, invisible rays – the ultraviolets, those colours that are ‘bluer than blue’. Our eyes are unable to perceive these very short wavelengths, because our lenses block them. Fish, on the other hand, are extremely sensitive to these colours, which illuminate their world in places where we would see nothing but blue. Some underwater landscapes and animals may seem dull to us, but if we observed them with an ultraviolet-sensitive device we would be stunned to discover their multicoloured patterns, their countless vibrant patches and stripes.


Under the sea colour is yet another language of its own. Many species can change colour on command as a form of communication, doing so even more effectively than chameleons. If you look at a fish’s skin through a magnifying glass, you’ll see an array of tiny dots in various hues. These are chromatophores, pigmented cells that a fish can dilate or contract at will to varying degrees, depending on the species. By choosing which chromatophore to dilate, the fish can choose which colour to display, as if selecting its own screen pixels. It can even change the patterns of its skin in the same way, so that they become yet another signal that a fish can use to express itself and converse with others. It’s a form of communication so subtle that it remains largely a mystery to us.


Colour transmits information, but it can also convey lies or illusions. There are true colours, like those of salmon eyes, which serve to express moods and emotions. But there are also the eye spots of the wrasse, which deceive by imitating the eyes of a predator. There are the polarised signals of the mantis shrimp, which they alone can decipher, coded on their shells in exactly the same way that 3-D films are coded for polarised 3-D glasses. There are the stripes of the marlin, whose ultraviolet colour is precisely calibrated to the wavelength that best blinds the mackerel’s eye. The marlin uses these stripes to convey its moods to its peers, but also to stun entire shoals of mackerel with dazzling signals that they can’t understand. Seized with panic, the mackerel gather into tight balls, which the marlin can easily lambaste with its sword-like bill.


Even less perceptible to us than the colours and scents of the undersea world, found somewhere between the boundaries of smell and hue, other subtitles of the sea are written in languages that defy our imagination.


For instance, I couldn’t tell you what a vortex feels like. All the signals conveyed by the currents and vibrations of the water are indiscernible to us humans, but not to fish, who detect these motions via their lateral line and leave similar whirlpools in their wake, just as an aeroplane writes its signature in white contrails in the sky. Fishes’ lateral lines are covered with hair cells, whose tiny cilia bend under the effect of the currents, transmitting information to the nervous system. Fish can in this way chart the flow of water around them. Decoding these eddies and currents allows fish to find their way through total darkness. They visualise an image of their environment through the currents and movements of the water, a map that overlays other images comprising colours, sounds and scents – a reading of the world that we can only imagine in our dreams.
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Marlin and mackerel





Nor could I describe, even to myself, the world of electric fields, those impalpable forces that certain fishes like the electric ray pick up and use to send signals and locate their prey. It’s like a whole second ocean, in another dimension, where each living being has an imprint, an appearance, and a voice of its own. When night reaches the depths of the reefs, sharks tap into this second universe, and they use it to hunt and find their way. How exactly does it look to them? That mystery remains their silent secret.


Many more of these parallel universes are a matter for speculation. For instance, certain fish are thought to perceive magnetic fields. Migrating fish would use this ability like a built-in compass to orient themselves, adding another layer of subtitles to the vast, imperceptible spectacle of the sea. Magnetic sensing is yet another way to navigate the huge blue space, a reading of the world altered by the signals that the earth itself sends out like an immense magnet.


But we should not envy the underwater creatures their various ways of communicating. We too have many means of conversing. By speech, by writing, by gestures, images, symbols, music. These are also hidden parallel worlds offered up to our senses. In fact we often complain that we have too many communication channels, for instance when someone we contacted by text message replies by email, then begins conversations on multiple social media at the same time, only to ignore us when we call them on the phone. Ocean dwellers similarly initiate their conversations over a thousand invisible networks at once. Their stories are carried along on a wide array of waves and channels – imperceptible colours, electromagnetic fields, vibrations in the water, pheromones. But they also converse in the old-fashioned way, by their equivalent of the phone. Or perhaps even something preceding the telephone: by simply talking to each other.


So let’s listen in. 
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