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Introduction

This world that we call Earth is a water planet. Seven-tenths of the surface is covered in a vast, deep ocean. More than 90 per cent of the Earth’s biosphere – the space where life dwells – is ocean. So, what better way to travel around the world than by following the animals that roam the coasts and open seas, into the greatest depths? That’s more or less what I’ve been doing throughout my time as a marine biologist, a diver and an oceanographer in a quite literal sense: I write about the ocean (the word oceanography derives from ancient Greek words meaning ocean and writing). The very first time I jumped in with an air tank fixed to my back and saw a single, small, unassuming silvery fish right in front of me, my perspective on the world suddenly shifted. Since then, I’ve followed any fish I can find and a myriad of their aquatic companions, driven by an urge to know more about them, to find ways of protecting them from human-caused harm, and simply to watch them going about their liquid lives.

The ocean is full of wonders and surprises. All through this enormous, three-dimensional realm, organisms have taken on colours, shapes and behaviours that we just don’t see here on land. The ocean has much to tell us about our biodiverse planet and how it thrives in many ways far beyond our own experiences as earth-walking, air-breathing mammals. There’s a kaleidoscope of life waiting to be explored.

Selecting just 80 species for this aquatic tour of our planet was not an easy task. There are hundreds of thousands of known ocean-going animals to pick from, and many that I’m incredibly fond of. I could easily have filled the book just with species that scientists discovered in the ocean while I was writing it. Instead, I’ve done my best to curate a collection of animals that embody my ideas of what ocean life is really like. I want to show you the strange, hidden and beguiling things that go on beneath the waves, and occasionally above and beyond them, and even introduce some life forms that you might never have heard about. I also want to show you some of the more surprising aspects of well-known species, and to reflect on how scientists are constantly learning more about the living ocean’s inner workings and how everything fits together.

All the animals in this book share a common habit of living in saltwater. Many of them we can legitimately call fish because they all belong to the same sprawling branches of the evolutionary tree; they have backbones and fins, most of them breathe water through gills and a lot of them have bodies covered in scales. They’re joined by all sorts of animals that at one time or another people have called fish – a catch-all term for things that live in the sea, from whales and dolphins to jellyfish, starfish and cuttlefish.

I present them to you as occupants of a set of ocean basins: the Pacific, Indian and Atlantic Oceans, and the Mediterranean and polar seas. In reality, these are not separate spaces set apart by physical boundaries, but rather components of an interconnected global ocean that’s mixed by restless currents and great underwater rivers. It takes a water molecule a thousand years on average to circumnavigate the entire globe. Many of the animals you’re about to meet go on their own global journeys, migrating thousands of miles between breeding and feeding grounds, to find the resources and conditions they need to survive. To those I have allocated an ocean with which they are most strongly associated and in which they spend most time. Others stay put and can be seen only in particular places.

In this book, I’ve brought together animals that also reflect how human cultures have always been connected to ocean life in enduring and often unexpected ways. This is a part of our world that humans can still visit only briefly. Mostly, we stand at the edges of the sea and gaze over the waves, pondering and dreaming about what lies below. We catch glimpses of animals that live between the tides and others whose remains wash up on the drift line. Everything else lies hidden out of sight and out of mind, yet there are critical links between ocean life and our lives on land.

The ocean has fed people for millennia. Remains of 23,000-year-old fishhooks and piles of preserved fish bones dating back 42,000 years provide the oldest known evidence that humans were not only eating seafood easily gleaned along shorelines but also fishing far from shore, catching pelagic fish such as tuna. As well as extracting food, people have explored the ocean, discovered all manner of aquatic products and materials, and found for them great use and value. The seas have provided endless unique and strange substances, from shark fins and fake unicorn horns to silk woven from the golden threads of seashells and wave-worn lumps of sperm-whale poo.

Right now, people are increasingly looking to the ocean and ocean life for new ideas to solve human problems. Glowing jellyfish have revolutionized the way scientists study genes, cells, bodies and diseases. Deadly seashells produce a mind-numbing array of powerful chemicals that are tweaked and tamed to make new medicines. Engineers are seeking inspiration for the next generations of materials among animals that thrive in extreme conditions in the ocean’s greatest depths.

As scientists find out ever more about the ocean and what lives there, it’s also becoming increasingly clear that all life on Earth depends on a healthy ocean. The ocean provides countless critical but unseen services. Half the oxygen we breathe comes from plankton and algae in the surface seas that are fed by the deep ocean and nutrients sweeping up from below. The ocean plays a huge role in the global climate, soaking up vast quantities of heat and carbon and making the planet habitable. But all of that, and so much more in the ocean, is at risk.

There is a long history of people treating the ocean as if it were an infinite store cupboard. At the same time, the ocean is seen as a bottomless repository that will swallow all of humanity’s unwanted waste. Now we know that neither is true. So many human impacts mingle in the ocean: industrial fishing, the flood of plastics and other persistent pollutants, habitats destroyed thoughtlessly or on purpose, and the problems of warming, rising, stormier seas.

The hopeful news is that gradually more people are shifting their mindset and realizing that the ocean is not too big to break. We must do whatever we can to make it as healthy, intact and diverse as possible, and we have better ideas than ever about how to do that. There is no single solution that will save the ocean, no silver bullet that will work everywhere. Ultimately, it will come down to people grasping the reality that the ocean is finite, precious and irreplaceable, and taking all sorts of action around the world. A crucial part of that is simply to know more, to be interested and to care more about ocean life, and that is how I hope this book will help.

Here is my selection of 80 fish and other marine animals, a gathering of envoys from the ocean that have their own stories to tell of life underwater and why the ocean matters. I hope you enjoy getting to know them.


[image: image]

ATLANTIC

Flapper Skate

Dipturus intermedius

In a Scottish aquarium in 2020, a flapper skate wriggled out of its egg case, unfurled its wings and began flapping around its tank. The pup was 27 centimetres (10½ in) long, showing why this species became critically endangered in the wild. From the moment they’re born, flapper skates are big enough to be snagged easily by fishing nets and trawls.

This was the first of these giant, flattened relatives of sharks to be born in captivity. A pregnant flapper skate had been accidentally caught by fishermen and laid her egg on deck before they had a chance to let her go. The egg hatched 535 days later.

Flappers are the biggest skates in the Atlantic Ocean. Adults can spread their wings over 2 metres (6½ ft), which is approaching the size of a manta ray. They were formerly known as common skates, but that name was ditched when scientists identified two separate species: the flapper and blue skates. By then it was obvious that these skates were anything but common.

The only remaining stronghold for flapper skates is off the Shetland and Orkney islands, and the west coast of Scotland. In 2015 and 2021 two marine reserves were set up to protect areas that are important for the species. This includes a nursery site off the Isle of Skye, where divers found 100 flapper skate egg cases nestled among rocks and seaweed on the seabed.

People have known about Atlantic and North Sea skates for hundreds of years. In the sixteenth century there was a trade across Europe in ‘Jenny Hanivers’. The name allegedly stems from the French jeune fille d’Anvers, ‘young girl of Antwerp’, suggesting that these creatures often came from the Belgian port. Sailors made these grotesque objects from dead skates and sold them as dragons, devils, mermaids or, rather unbelievably, angels. A skate’s nostrils and mouth were fashioned into a Jenny Haniver’s face, and a male skate’s dangling, penis-like claspers became the legs.

These days, people are more likely to collect empty skate egg cases that have washed up on beaches. Egg case hunts have become an important way for citizen scientists to help track populations of flappers and other skates and egg-laying sharks.
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ATLANTIC

Common Cuttlefish

Sepia officinalis

The scientific name for the common cuttlefish gives a strong hint about one of the main uses humans have had for these animals. Since antiquity, people have known about the dark ink clouds that cuttlefish emit when they’re scared. Their ink sacs can be extracted whole and the pigment they contain turned into ink and watercolour paint with a reddish-brown tint.

Cuttlefish ink had its heyday in the eighteenth and nineteenth centuries, when artists including J.M.W. Turner and Vincent van Gogh used sepia in their pen-and-wash drawings. It’s possible to make ink not only from the sacs of recently killed cuttlefish but also from the preserved remains of their ancestors. In 1826 the British palaeontologist Mary Anning found a fossil belemnite, an extinct relative of cuttlefish, containing its original ink sac still filled with melanin-rich pigments. Her friend and fellow fossil collector Elizabeth Philpot mixed the fossilized pigment with water and used it to paint pictures of ichthyosaur fossils that were found in the same 200-million-year-old rocks as the ancient ink-bearing cephalopod.

Sepia photographs, on the other hand, have nothing to do with cuttlefish – except in their colour. The brown monotone photographs popular in Victorian times aren’t faded black-and-white pictures, but were made by a chemical process in darkrooms that produced these sepia tones.

Cuttlefish use their ink for defence, squirting a dark cloud to startle an attacker. Other cephalopods make ink, including squid and octopuses. Sticky mucus mixed with the ink creates a blob in the water known as a pseudomorph, which may act as a decoy while the real cuttlefish gets away. Spotty bobtail squid make strands of ink ‘rope’ five times the length of their body (only around 1 cm), which they hold on to and hide among, perhaps masquerading as a clump of drifting seagrass leaves.

There are more than 100 cuttlefish species, including Australian giant cuttlefish (Sepia apama), which grow to more than 1 metre (3 ft) long and weigh 10 kilograms (22 lb); striped pyjama squid (Sepioloidea lineolata), actually a cuttlefish; and flamboyant cuttlefish (Metasepia pfefferi) – flamboyant being both their official name and an accurate description of their stunning appearance and flickering colours.

The white, oval cuttlebones that wash up on beaches are the cuttlefishes’ spongy internal shells, which serve a similar purpose to the chambered nautilus shell, boosting their buoyancy. When cuttlefish die, their ‘bones’ float to the surface and often get swept on to shore. Historically, people have collected them and ground them down to use as polishing powders and as an additive for toothpaste. Being made of calcium carbonate, cuttlebones have even been used as an antacid. A traditional metal casting technique uses cuttlebones as moulds. A ring pressed between two pieces of cuttlefish bone will leave an impression that can be filled with molten metal to make a replica. Nowadays, people who keep birds and chinchillas, and even hermit crabs and snails, give their pets cuttlebones to gnaw on and supplement the calcium in their diet.

Like various of their cephalopod relatives, cuttlefish are showing themselves to be impressively smart. In a recent study carried out at Cambridge University, common cuttlefish demonstrated that they can exert remarkable self-control. They passed a version of the marshmallow test, in which human children are offered either one marshmallow now or two if they’re prepared to wait a while. Instead of marshmallows, cuttlefish were offered pieces of prawn, which they could eat right away if they wanted, or they could opt for the more delicious live shrimp. But they could have the shrimp only if they waited and didn’t eat the prawn. In the tests, cuttlefish did indeed wait for the tastier snack, for more than two minutes. The cuttlefish even turned their back on the prawns, deliberately resisting temptation while waiting for the tastier snacks to come along. This ability to delay gratification is a sign that cuttlefish are good at decision-making and planning for the future.
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ATLANTIC

Sturgeon

Acipenseridae

Most people have never seen a fully grown sturgeon – with rows of bony plates called scutes instead of scales, and dangling moustaches called barbels – but many are familiar with these fish at a much earlier stage in life. Sturgeon eggs have long been an epicurean delight. The ancient Greek philosopher Aristotle spoke highly of caviar. The delicacy gained popularity in the nineteenth century, when the French started importing it from Russia, and in the early twentieth century American caviar flooded the global market. It was so cheap that it was given away as a salty bar snack, like peanuts, to encourage patrons to drink more.

Still today, hundreds of tonnes of caviar are produced and eaten each year, largely from farmed rather than wild sturgeon. Most highly prized is caviar from beluga sturgeon (Huso huso), a giant species from the Caspian and Black seas. At up to 8 metres (26 ft) long, they can outsize their mammalian namesake, beluga whales. In 1924 a female beluga sturgeon caught in Russia weighed 1.2 tonnes, including almost a quarter tonne of eggs. The species is now critically endangered owing to over-fishing and poaching. The same goes for the starry and diamond sturgeons (Acipenser stellatus and A. gueldenstaedtii), two species that have become a vanishingly rare sight across their former ranges in the Black, Azov and Caspian seas. Their eggs are prized, respectively, as sevruga and ossetra caviar. The sturgeon family as a whole is not doing well, with 23 out of 27 species at risk of extinction. Dams blocking migration paths to the sturgeons’ spawning grounds are also taking their toll on populations.

As well as their eggs, there’s another, somewhat lesser-known body part of sturgeons that people have been extracting and using for centuries. Like many fish, sturgeons have a gas-filled swim bladder that helps them control their buoyancy. A sturgeon’s thin-skinned bladder is more or less the right shape and size to be made into condoms, which were tied in place with ribbons. Fish condoms were used in Europe in the seventeenth century and handed out to soldiers in the English Civil War to reduce the spread of syphilis. A more enduring and widespread use of sturgeon swim bladders is to make a transparent substance called isinglass. Isinglass was used as glue in ancient Egypt, and the Romans used it to seal wounds and mend broken bones. There are reports of Roman entertainers smearing it on their feet to stop themselves from getting burned when they walked over hot coals.

Centuries later, British brewers began using isinglass. The high collagen content causes yeast in beer to clump together and sink out of suspension, resulting in a clear, sparkling pint. This became especially important when ceramic and metal beer tankards were replaced by glass. Originally, Russian sturgeon isinglass was used. It came as a by-product of the caviar trade. Then, in the mid-eighteenth century, cheaper swim bladders from cod were found to work just as well. Some brewers still use isinglass today. As recently as 2017, trace amounts were still found in every pint of Guinness.

Western Europe has its own species of sturgeon, one that – like its easterly cousins – is critically endangered. European sturgeon have been hunted for centuries, mainly for their meat. In a similar way to salmon, they spend most of their lives at sea before migrating up rivers to spawn inland. In times gone by they spawned in huge aggregations. This spectacle was last seen in France’s Gironde estuary in 1994. Over the past few decades, efforts have been made to boost populations. Approximately 1.6 million sturgeon fry were reared in captivity and released into the wild between 2007 and 2015. It takes males 12 years to reach maturity, and females 20 years, so those that have survived should soon be ready to mate. Fisheries scientists are keeping a close eye out because any day now the captive-bred sturgeon could start reappearing in spawning grounds across Europe.
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ATLANTIC

Limpet

Patellidae

Limpets are unassuming sea snails. Some might call them boring, but it really depends on when you encounter them. Limpets have learned to survive in an ever-changing world. Over the course of a day, as the tide rises and falls, they cope with cold water and crashing waves, followed by exposure to dry air and the possibility of being boiled by the sun.

Limpets are easiest to see when the tide is out, but that’s also when they’re at their most private and hidden. They look like small, inert volcanoes. A limpet clamps its shell tightly to a rock, using a combination of its muscly foot acting as a suction cup and a sticky goo to glue itself temporarily in place. This stops the snail from drying out and makes it difficult for a hungry seabird to peck it off. To dislodge a limpet from a rock can take a force of 100 kilograms (220 lb).

As the tide comes in, limpets wake up and search for food. They scrape at young seaweed sporelings with their sandpapery tongue, like a cat licking a bowl of frozen milk. If you’re prepared to get wet feet and explore a rocky shore carefully as the tide comes in, sneak up and lower your ear to a limpet-strewn rock. You might hear them chewing.

Look out too for the geometric artworks limpets draw across rocks. The zigzag trails are testament to the extraordinarily tough teeth that cover their tongues. A team of materials scientists discovered that the secret to their super strength lies in masses of tiny tubes made of an iron-rich mineral called goethite. Limpet teeth are the toughest known biological material. Should it want to, a limpet could chew its way through a bulletproof vest.

Scientists have also investigated the gleaming stripes on blue rayed limpets – the most dazzling limpet species. Their shells contain thin layers with a disorderly structure that reflects blue light in ways that could inspire uses in the human world, such as transparent optical displays projected on to car windscreens.

Another limpet mystery remains unsolved. When the tide drops, they head straight back to the spot they call home. For now, nobody quite knows how a limpet never gets lost.
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ATLANTIC

Sawfish

Pristis spp.

It’s a rare event, these days, to glimpse the toothed snout of a wild sawfish. They used to roam coastlines across the world in more than 90 countries, where they inspired all sorts of beliefs. But it was the very body part that spawned these myths and legends that also led to the sawfishes’ downfall. Their impressive spiky snouts, officially called rostrums, serve a dual purpose as a probe, sensing minute electromagnetic signals from prey, and as a weapon to slash and kill. The rostrum can make up as much as a quarter of a sawfish’s body length and all too easily gets snagged in fishing nets.

A tour of world art, folk stories and artefacts shows how for millennia people have embraced sawfish as supernatural powers, warriors, protectors and bringers of good fortune. In ancient ruins of the Aztec empire, tombs have been found with offerings of sawfish rostrums. These ritual objects were perhaps used in human sacrifice, or as offerings to the gods. Ancient pottery of the Coclé people of Panama, from 1,400 years ago, features stylized sawfish, and these creatures are still significant for indigenous people in
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