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Homes & Gardens

‘Impressive both for scope and knowledge. Best of all, it is a work of infectious enthusiasm’

Independent
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About the Book

With a new introduction and updated text, Fish is an essential addition to every kitchen shelf.

Fish is one of the greatest culinary passions of our time. Delicious and healthy, there is nothing so fine as a fish cooked with love and care. Chargrilled, fried, roasted or steamed, in fillets, or steaks, whole and boned, on the shell and off the shell: fish in all its forms is quick and easy to cook, and pure joy to eat.

Including over 180 of Sophie Grigson’s fabulous fish recipes – from Fried Monkfish with Salsa Verde and Norwegian Fishcakes, to Whiting and Tomato Gratin and Lobster Thermidor – plus everything you need to know about buying and preparing fish by the late William Black, expert in matters piscine, this is the only book you need about fish.
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Introduction to 2022 edition

It is now nearly a quarter of a century since William and I wrote this book together, revelling in the pleasures of regular deliveries of the freshest fish to our home in Northamptonshire. Much has changed in the world of fish and fishing since then, and in our personal lives as well. Tragically, William died of a brain tumour in 2014. We had divorced, he was happily married to his second wife Claire Very, father again to their daughter Lola, and had transferred his energetic enthusiasm for fish to making marvellous sourdough breads.

Out in the greater world the management and fortunes of fish and fisheries have also undergone many changes, some for the better, many for the worse. Worldwide man-made climate change is ravaging not only the land we live on but also the seas that surround us. Over-fishing continues to decrease fish stocks. For British fishermen, the dominant change has come with the UK’s departure from the European Union which has, so far, failed to deliver the promises our politicians offered the local fishing industry, in particular the smaller, independent fishermen that William had so much respect for.

Rereading William’s remarkable, deeply knowledgeable essays in this book I see again how prescient he was. The word passion is bandied about too readily, but William did genuinely have a passion for fish and for understanding the complexities and extraordinary stories that underscored the thick white slice of turbot or the rosy lobster he ate with such relish. He would be delighted to know that our children, Florrie and Sid, now fully grown and making their own way in the world, have both inherited his keen taste for fish.

Sophie Grigson, 2022




Introduction

At about the time that Sophie was developing a passion for earrings, I was just beginning to develop one for fish. During the summer of 1979 I worked on an Irish oyster farm: easy, enjoyable work, made even easier by a ready supply of succulent oysters and Murphy’s stout. When I started I was a complete fish dunce; indeed I was the one member of my family who resolutely refused to eat any fish at all. I had never seen, let alone eaten, an oyster, and had nearly jumped overboard when, many years earlier, we caught some flippingly fresh mackerel while sailing in Torbay.

My job was to sell the oysters in London, so off I set, giving samples here and there, gradually building up a regular network of chefs and merchants to supply. We built a storage tank to keep the oysters fresh, and soon started bringing salmon, the odd turbot, lobsters and huge creaking crawfish in with the oysters, which pleased the chefs enormously, for fish in those days was treated with a remarkable lack of interest by the few London merchants who supplied it.

One particular chef, Pierre Koffmann, who had opened his restaurant in Chelsea, La Tante Claire, a few years earlier, not only began to teach me the basics of buying fish but even cooked little bits of this and that when he saw me drooling over some of the dishes he created. Pierre is a very special sort of chef, multi-starred and immensely talented but still to be found, day in, day out, working in the kitchen rather than in a TV studio. He has a brilliant sense of taste. He once cooked a dish for my birthday that brought together two of my favourite fish – turbot and sea urchins – and created a meal so memorable that even I, with a notoriously fuzzy memory, can remember the look, the taste and even the texture over ten years later. I learned more about cooking by watching him than from anyone else until I met Sophie. Critically, I learned even more about produce, for the key to all successful cooking lies, as I quickly discovered, in the quality of the ingredients that you use, and never more so than when working with fish. Fish is fine but fragile food, an extremely good source of digestible protein, and it must be eaten when extremely fresh. Tired old fish, sad eyed and smelly, will never taste good however you cook it.

Initially I was surprised by just how little time it takes to cook fish. Sometimes seconds will do, and you seldom need to spend more than a few minutes when cooking a fillet of fish. Yes, precision is vital to avoid overcooking, but quite honestly there is no great mystery to it. With time and experience you develop a sixth sense and can almost ‘feel’ when it is ready.

Another great plus about eating fish is that it’s actually good for you, a fact which is, by the way, firmly in the realm of science rather than opinion. People who eat a lot of fish do tend to live longer. The Japanese, among the world’s greatest fish eaters, have one of the lowest death rates from heart disease. Interestingly, this is now beginning to rise as the younger generation eat more meat. Ideally, we should all eat fish at least twice a week, particularly fish such as mackerel or herring, which are rich in what are called Omega-3 fatty acids (more of which later on).

So, here is a food that is conveniently easy and quick to cook, which should surely appeal to everyone. And it does, in principle, but there’s still a touch of reticence and ignorance out there. This is something that I well understand. My very first trip to a fish market was frankly embarrassing. When asking for some whiting, I was told by a sharp-tongued merchant, ‘You’re looking at them, mate!’

What this book aims to do is demystify fish, make it accessible, and maybe tempt you into being experimental. For things have changed a lot recently. Fish are now flown in from many obscure parts of the world to keep the markets full and fairly happy throughout the year, for if markets had to rely on fish caught in home waters many would find it hard to function, so difficult can supplies be at times.

Many of you will know that Sophie’s mother, the late and great Jane Grigson, wrote a now classic work in the Seventies, which in later versions was called The Fish Book. Although, sadly, I never met Jane, I hope she would approve of what we are trying to do. Our intention is to produce a book to complement, rather than replace, her wonderful, erudite work. In combining my buying knowledge with Sophie’s practical and approachable recipes, we hope that we have crafted a book that will serve for years to come. When Jane was writing in the Seventies, Patagonian toothfish and orange roughy were virtually unknown; even snappers were a rarity then, but these days they are easier to buy than turbot.

I have to admit to being exceedingly puritanical about eating fish. Dover sole should, I believe, only be eaten grilled, and tuna always cooked rare. I deplore fussy, over-rich sauces with fish and have a special dislike for quirky, irrelevant ingredients (e.g. vanilla). Sophie is far more catholic in her tastes, and we have had some lively discussions over the recipes in this book. Every one has been tested and tried, and I have more than once been astonished at how fish that I have written off as being virtually inedible have become, in Sophie’s hands, quite delicious. Marlin is the classic case. I have never liked it and would still never eat it cooked, but Sophie’s Hawaiian Poke (see page 216) works amazingly well. And it’s also incredibly easy to make.

I suspect that many of you will say, it’s all very well but if you tell us that we should only eat spankingly fresh fish, then where on earth are we to buy it? That, I admit, is not an easy problem to solve, but in this book we have devoted space to information on buying, and hope that it will not be in vain. Things are slowly improving. Britain has, perhaps a little late in the day, come to food with the passion of the recent convert. Fishmongers, for long written off as doomed, have smartened up and often have excellent fish on offer. Supermarkets, where many of us buy our fish these days, are well aware of the criticism about the poor quality of much of their fish on display and continue to improve their standards. We may not be a nation of overt complainers, fonder of a bit of covert moaning, but don’t be shy; if you see horrible fish on display, complain away until things improve. Cultivate your suppliers. Work with them. Find out what is around and possible rather than out of season and impossible.

However, no amount of moaning will bring fish back into the sea. This is more a question of good management, a theme very close to my heart. I have been working with fish for nearly twenty years now, not a long time by any means but quite long enough to notice a marked change – for the worse – in the size and quantity of fish available. Fish have been caught in a remarkably irresponsible way the world over, and continue to be so. Several fisheries have been fished to exhaustion and suddenly the ghastly possibility that if this all goes on we’ll have virtually no fish left in the sea has begun to be openly discussed.

I hope and believe that good sense will prevail. Fish, the world’s last great wild food resource, have to be caught sustainably or we’ll all be deprived of one of the greatest sources of natural protein. Apart of course from farmed fish, they are hunted and caught by increasingly sophisticated boats with expensive and powerful machinery. At times too powerful. I recently looked at a very small but remarkably well-managed fishery practically within spitting distance of London. Just off the Essex coast, a small stock of spring-spawning herring – unusual at this latitude, where most are autumn spawning – is fished with a remarkable degree of local cooperation between the buyers, the fishers and MAFF (Ministry of Agriculture, Fisheries and Food). This Thames herring fishery exists entirely within the six-mile limit, so is under local, rather than EU, auspices, and each year a few small boats set drift nets to catch the herring as they come inshore to spawn. The choice of fishing method is entirely theirs. The Ministry calls in the fishermen to discuss the year’s quota and explains to them how they arrive at the TAC (Total Allowable Catch) for that season. Everyone is well aware that technologically the fishery is relatively unsophisticated, but its value is greater than the price at which the fish are sold. Families have lived off this fishery for generations, and intend to do so for many more. A few years back, trawlers were allowed on to the fishing grounds and wreaked havoc. And so they could today. A really powerful boat could fish in one day what the whole fleet fishes in a season. But what would that achieve? Nothing – rapidly. Perhaps this will be the way that fishing will develop in the future, where Essex fishermen will have a say over their fisheries, Basques over theirs, and so on.

What we will also begin to see is the increased use of selective fishing methods. It is basic common sense not to catch immature fish – the fishery’s future if you like – and using nets with wide mesh or trawls with panels that enable younger fish to escape will ultimately help to keep the fishery in good condition. Leaving a fishery alone isn’t always the answer either. What can happen in this case is that, with a limited food supply, as the population increases beyond a certain level the fish become smaller and scrawnier, so a fine balance has to be struck between too high and too low a level of fishing.

This is often an area of constant dispute between fishers and scientists, who, it has to be said, have made some massive blunders in the past. In this context good practice means constant consultation between all parties; agreement by consensus rather than diktat wherever possible, which has proved to be virtually impossible under the cumbersome bureaucratic system we have in the EU. Fishers often feel utterly remote from, and almost invariably hostile to, any decision that comes from Brussels.

Good practice should also avoid the ludicrous levels of discard – estimated to be as high as 40 million tonnes each year – where fish, marine mammals, turtles and even sea birds are thrown back into the sea dead because they are either over quota, unsellable, caught illegally or simply too small. Many fisheries are what are known as target fisheries: where fishers look for one species, which in the case of shoaling fish is quite easy to manage. But as soon as other species get mixed into the nets and trawls – what is called the by-catch – problems can occur if the level is too high.

The great hope in many people’s eyes is fish farming, or aquaculture, which will inevitably supply increasing amounts of fish in the future. Here too, good sense will, I hope, eventually prevail over bad practice, for many fish farms are run in a far from ideal way. It isn’t good practice, for example, to routinely dose salmon or prawns with antibiotics, since bacteria develop resistance. It isn’t good practice to use organophosphates to control sea lice, or to blithely develop mangrove swamp areas as prawn farms when those mangroves provide vital nursery grounds for young fish. But, again, it is not all doom and gloom. The problems can be solved and, as we consumers have become increasingly inquisitive about the quality of the food that we eat, we will, I sincerely hope, be able to make sensible, informed decisions about what food – what fish in this case – we can afford in the very broadest sense of the word . . .

William Black, 1998




PART ONE

FISH AND
FISHING




First Catch Your Fish . . .

Scattered around the coasts of Denmark and Ireland are a number of intriguing sites where mound upon mound of discarded ancient shells have been found by archaeologists. It seems that our Neolithic ancestors had a taste for shellfish, and more particularly the native oyster, Ostrea edulis. We may take this as an indication of impeccable good taste, but it is thought that this sea-front larder was instrumental in man’s transition from hunter to farmer. I like this idea.

These mounds, known as shell middens, have provoked an intense debate among archaeologists. There are some who go for the wretched, miserable ancestor theory, which roughly proposes that things were so grim that they – the ancestors, that is – were driven to eating mountains of oysters. Others go for the happier, more idyllic notion that all they really wanted was to settle down and become civilised, and were merely helped on their way by the presence of oysters to eat.

The problem with shellfish is that they are, in nutritional terms, too insubstantial to sustain hardworking hunting people in the serious business of survival. This very practical consideration explains why, for instance, the Inuit (Eskimos) did not traditionally eat a lot of fish, and would not do so today if they hadn’t given up their nomadic way of life. A morning’s hunting for seal could bring meat, fat, skin and bone, which were of far greater nutritional and practical use than a measly cod.

Our own ancestors took another route. Farming the land increased the food available, and oysters and fish, both trapped in rock-pools and caught from primitive boats, helped provide a fairly easy calorie or two.

As boat-building became more refined, hand-lining and drift-netting were used more frequently and we even have records stretching right back to the fourteenth century of the beginning of one of the fishing industry’s most intractable problems: the conflict between the trawlers and drift netters. In 1376 some aggrieved fishermen complained to King Edward III that their livelihood was threatened by the appearance of a ‘subtly contrived instrument’ called the ‘wondyrchoun’, a net that was pulled through the water and was even then thought to destroy too many young fish.

Our appetite for fish really took off in the Middle Ages when the Church decreed that good Christians should eat fish on Fridays and fast days. Christianity attached great importance to the effect that food had on the body and soul. Fish, being basically cold-blooded, were thought to be cooling, and as such they became the proper food to induce reflection and spirituality. Meat, from warm-blooded animals, was thought to induce lasciviousness.

But the demand from willing Christians presented a problem, for fresh fish was scarce inland. Castles, manor houses and monasteries had their own fishponds, full of freshwater bream, trout or pike, and often controlled the local fish traps and weirs as well. The kings of England even had a network of hunting lodges with fish-ponds attached. But the poor had to look elsewhere for their supplies. As in Greek and Roman times, dried and salted fish were more likely to be their everyday fare – usually cod or herring, found in great numbers around the coasts of Europe.

These fish-preserving techniques had been used for generations. During the declining days of the Roman Empire, Viking traders were to be seen in the Mediterranean, bringing fur and amber to the wealthy ports of Venice and Genoa. And sustaining them on their long journey southward was a strange dry food said to come from a fish that wasn’t even caught in the Mediterranean,
Gadus morhua, the cod.

The bitter climate of Scandinavia was ideally suited to drying fish. A cold, desiccating wind blows throughout much of the year and, just as winter is at its harshest, cod conveniently come to spawn in huge numbers off the Norwegian coast. Norway lacked grain but had fish in plenty, so trade between the north and the south, initially controlled by the powerful North German Hanseatic League, supplied the north with wheat and the south with fish.

The Hansa also mined salt, and began to supply the Norwegians with enough to salt their cod, which was more to the taste of their southern customers than their somewhat indigestible dried fish. This was the beginning of an extraordinary link between the cold, fish-rich north and the southern Mediterranean for, as the Hanseatic League declined during the sixteenth century, salt from the natural pans of Iberia found a ready market with the salt cod producers far up north.

Up until the end of the fifteenth century, cod was almost exclusively supplied by Scandinavia. The big break on the cod front, though, came with John Cabot’s discovery in 1497 of the cold green island of Newfoundland, where the sea was said to be so rich that fish could be caught by merely lowering a bucket over the side. The news soon filtered back to Europe. Portuguese, Basques, Normans and a few Bristolians set off to fish the cod, and the Grand Banks Fishery came into being. The conditions were perfect: cold, nutrient-rich water and a wide continental shelf. The only problem was the distance between this new-found land and Europe. The solution, once again, lay with salt.

There were two options: firstly, to salt the fish on board and, secondly, to dry or salt it on the shore. The Portuguese, Spanish and French had access to cheap domestic salt from their coastal salt-pans, so they tended to salt the fish on board and finish it off on land back home. The hot sun produced a much drier fish, preferred by Spaniards and Portuguese to this day, than the cod that was finished in Newfoundland and transported back ready salted.

Cod from America, both salted and dried, came flooding into Europe, upsetting the home-based fisheries. In 1506 the Portuguese king slapped a 10 per cent duty on all cod from America, and in 1542 Henry VIII forbade the purchase of cod from foreigners, to encourage the English fleet to take advantage of what was an extremely lucrative fishery. By the end of the century the English presence in Newfoundland was as strong, if not stronger, than that of the Portuguese, who were the first to develop the fishery in a big way.

The English connection with Newfoundland has had a more lasting impact for, unlike the Spanish and Portuguese, they needed the land to process the cod. Every year, more settlers sailed out with the fleet. Shipwrights, merchants and opportunists settled in the harbours and spent the winters on the island. French and Portuguese fishermen were threatened and harassed so effectively by the English that quite quickly the names of the towns and harbours were anglicised, and have remained so to this day.

The fishing fleet became extremely important to the Crown. Not only did it provide the monarch with sailors and navigators of great skill but it also employed thousands of people. Queen Elizabeth I tried to make both Wednesday and Saturday fast days, in order to ‘mayneteine fisshermen’. But such intervention wasn’t popular, and laid her open to criticism for ‘pro-Catholic’ leanings. By Cromwell’s time, fasting days were summarily dismissed as being ‘rags of Rome’.

During the Reformation, fish consumption in Britain dropped. With the Church’s reduced influence, people preferred eating meat, which was more readily available. Charles II tried in vain to prevent the fish trade from collapsing. In 1677 amid much fanfare he set up the Royal Fishery Company, but this noble attempt came to nothing. Dukes and earls were on the board and promises were made to the industry, but almost all of the £12,000 capital – a vast sum in those days – was spent on equipment, which was captured by the French. In 1680 the company collapsed.

Pickled salmon and oysters as well as salt fish had fed the working classes for generations but fresh fish had always remained a luxury that they simply couldn’t afford. During the Industrial Revolution, second-rate fresh fish became available, and were used by the growing fish and chip trade. Fish and chip shops, or chippies, appeared in all the major towns and cities of Britain, while costermongers continued to buy huge amounts of dubious-quality fish at the Friday market at Billingsgate, then sold it fried in the streets of London.

It wasn’t until the advent of the railway that fresh fish became more widely available. Much of it was caught using drift nets, nets that were simply laid in the sea, and into which the fish swam. In the middle of the nineteenth century, however, a seine net, an extremely efficient fishing method that involved surrounding a shoal of fish with a net, began to be used to catch Scottish herrings in the Firth of Forth. Violent disputes broke out between the seiners and the drift netters but seining was highly profitable and here to stay. Drift netters continued to protest that much of the juvenile stock was being destroyed, and in 1863 a Royal Commission was set up to look at the situation in detail.

It produced a momentous report, long in the making and typically Victorian in spirit. One of the Royal Commissioners, the Victorian scientist T. H. Huxley, became a vociferous spokesman for liberating all fisheries from any control whatsoever. ‘Every legislative restriction,’ he told the audience at the opening of the International Fisheries Exhibition in 1883, ‘means that a simple man of the people, earning a scanty livelihood by hard toil, shall be liable to fine and imprisonment for doing that which he and his fathers before him have been free to do.’

The fishing fleet entered into this free-for-all with gusto. Steam trawlers replaced sailboats and Hull and Grimsby became the premier fishing ports of Britain. By 1909 there were 514 steam trawlers and 82 well smacks – boats specifically designed to keep fish alive – working from Grimsby alone. The boats became bigger and the fish and chip trade continued to grow but, almost as soon as Huxley’s words were uttered, reports started coming back that perhaps this idea of unlimited largesse was mistaken. Many had assumed that fish were God’s gift to man, and were available in infinite supply. Fishermen knew better and, as stocks diminished, they had to sail further afield to catch their cod. And so the distant-water fleet came into being. Based again in Hull and Grimsby, huge trawlers regularly steamed towards the far northern fisheries off the Faroes and Iceland.

By the 1970s catches were declining rapidly, and when Iceland got tough, refusing to allow the fleet access to the fishing grounds, the resultant Cod War sounded the death knell for the distant-water fleet.

So far as most of the fishing industry was concerned, joining the Common Market was not a good idea at all. ‘Our’ fish became ‘their’ fish, and fisheries were perceived by many to be a sacrificial lamb offered to the gods in Brussels. The Common Fisheries Policy (CFP) was, from a British point of view, a stitch-up but, however you look at it, there is a fundamental problem in that there are simply too many boats fishing too few fish. The longer this over-capacity continues, the worse the situation will become.

But quite how one reduces the fishing effort, as it is called, is unclear. Laws may be fine in theory, mesh sizes and fishing times can be restricted, but what’s missing is a vital sense of co-operation. Fishermen react with indignation when they are obliged under European law to throw away overquota fish. It is a complex and highly politicised debate, but there are some fundamental principles to bear in mind.

However fish are caught it is important that a viable population is left in order to reproduce and maintain the ecosystem (see page 9). At present, too much of the fish ‘capital’ is being eaten into; the interest went a long time ago. But what can be done?

It is, for example, technically possible to make fishing more selective. Nets can be fitted with special panels to allow juvenile fish to escape. Long lines can be made less destructive to sea birds. Turtle Excluding Devices (TEDs), whale and dolphin warning devices all exist, but must be combined with an overall policy that is effective, relevant and applicable.

Recently a new idea has come to the attention of the fishing industry which may provide a way forward. The WWF (World Wildlife Fund for Nature) and Unilever have come together to form the Marine Stewardship Council (MSC). The idea is that the MSC will allow fish and fish products from a sustainable, well-managed fishery to bear a logo that the consumer will recognise. Suppliers and producers would then have to prove that their products are up to scratch, before the potentially awesome force of the consumer moves into action. It is an attractive idea; so far no one else has managed to make this work. Perhaps you, the consumer, will.

The Bad News

•The FAO reports that 70 per cent of the world’s commercially important marine stocks are fully fished, overexploited, depleted or slowly recovering.

•Worldwide, governments pay an estimated $54 billion per year in fisheries’ subsidies to an industry that catches only $70 billion worth of fish.

•Contemporary fishing practices kill and waste 18–40 million tonnes of unwanted fish, seabirds, sea turtles, marine mammals and other ocean life annually – one-third of the total world catch.

The Good News

•People who eat a high level of fish tend to live longer; the Japanese, for example, have the lowest level of heart disease in the industrialised world, and their fish consumption is one of the highest.

•All fish, but particularly fatty fish such as mackerel and tuna, are a good source of Omega-3 fatty acids. These polyunsaturated fats make the blood less likely to clot, so people who eat fatty fish regularly have a lower risk of heart attacks. If you have had the misfortune to have one anyway, you should start eating fish, even cans of sardines, as soon as possible. A diet high in Omega 3 will significantly decrease your chances of another heart attack, so an oily fish diet is definitely to be recommended.

•In the book, fish that are rich in Omega 3 have been marked with a ♥.




What Is A Fish?

All manner of creatures can be found swimming in the seas and rivers of the world: flat fish, fat fish, carnivores, lethal fish, transparent fish, creatures with eight arms and some with ten legs. Tread on the stonefish, Leucanthus horridus, and it can kill you, while the charming candirü, a small Amazonian catfish, can swim up a stream of urine and lodge itself in your urethra. But most of the fish that concern us here are homely, everyday folk: the haddocks, pollacks and lings of this world.

Fish do everyday things such as sleep (a parrotfish constructs a nest of mucus as it goes to bed each night) and I have read that sharks fart to alter their natural buoyancy. The sea is not quite the peaceful haven you might have imagined. Apart from these shameless sharks, you may come across singing whales and grunting fish. The gurnard, for instance, is a notorious grunter, as is the cod, and there is a whole group of fish called croakers because, yes, you’ve guessed it, they croak.

Structurally, fish are fairly uniform. Being both surrounded and supported by water, they have no great gravitational force to deal with, so their muscles are mostly concerned with movement. They have an internal skeleton surrounded by muscle tissue, which is rich in protein; a vascular system; a swim bladder that controls buoyancy; and a two-chambered heart with blood like ours, which transports oxygen to muscle tissue. A fish’s blood flows more slowly than our own and, since it would be very expensive to heat in fish terms, tends to be nearer the temperature of the surrounding water. This is why fish are basically cold blooded. However, it is not quite as simple as that. Some species of tuna, for example, have a body temperature higher than the water, which, as we will see, presents the buyer with particular difficulties.

Fish are mostly flat or round, with either a bony or a cartilaginous skeleton. Flat fish, with their eyes stuck firmly on top of their head, often sit indolently on the sea bed, eating the odd creature that passes by. Such fish have delicate, pristine white flesh, rich in what are called ‘fast twitch fibres’ which enable them to move rapidly in pursuit of prey. But these short bursts of energy, however intense, are just about all they can manage. Long-distance swimmers – bullet-shaped, super-fast fish such as mackerel and tuna – have redder, fattier flesh which contrasts starkly with the flat fish’s virginal whiteness, and they can swim for much longer at a sustained high speed.

This redness of the flesh comes not from blood, as one might imagine, but from a substance called myoglobin, found in the muscle tissue. This stores vital oxygen, enabling the fish to convert its reserves of fat into energy. The structure of these muscles is important. When you cook a fish you can usually see that the meat falls into quite clear sections, or flakes. These flakes are simply blocks of muscle tissue, which in a live fish contract in a sort of syncopated rhythm right along the length of the fish like a piscine Mexican wave, causing it to swim. The muscle blocks, or myotomes, are only thinly connected to each other, giving the fish its characteristically fragile flesh.

A fish has a brain, a sense of smell, and a network of direction-finding, pressure-sensitive channels running along the side of its body. This is called the lateral line and, with a few exceptions, it is covered by scales. These scales serve a dual purpose. Firstly, they protect the body and, secondly, they help counteract the osmotic pressure from the sea, which continually draws out water from the fish. In the sea, a fish has a lower salt level than the surrounding water, so it has to increase its salt level to prevent dehydration caused by water being drawn out. This is why bony sea fish continually drink sea water, retaining much of the salt. Cartilaginous fish, such as rays and sharks, have come up with a different solution and actively retain salts from within (see page 110).

When you buy a fish, you may be amazed by the variety of colour on the skin. Brighter, brilliantly coloured fish tend to come from warmer waters, areas rich in colourful seaweeds or coral. Some of these fish are herbivorous, and taste less pronounced than their meat-eating cousins. Others, such as the superb, multicoloured groupers, are definitely carnivorous, and the mesmerising mahi mahi is no vegan. Colour, of course, is also used to attract a mate; the male coho salmon changes skin colour dramatically as it swims upstream during the spawning season, becoming quite a lurid shade of red. A surprising number of deep-water fish are also red, due to the properties of light at these murky depths, which actually makes red seem blue and so acts as a sort of camouflage.

Carnivorous hunting fish are positive dullards by comparison. Blending in with the background silver blue of the sea is critical for them, so a silvery underbelly and dark blue top are almost de rigueur. Such dullness is relative. A live tuna has an exquisite blue sheen on its upper side and a gloriously mottled silver underbelly – colours that meld perfectly when looked at from above or below. It is a transient beauty, fading fast when the fish dies, but you can get some idea of it by visiting an aquarium or, better still, by diving to see the fish in their most natural state.

Fish, of course, are not the sole inhabitants of the sea. There are the amazing molluscs, which include the single-shell gastropods, bivalves such as oysters and clams and, the most extraordinary of all, creatures called cephalopods which, as the Greek derivation suggests, seem to have their feet and head directly joined. These are the ten-legged squid and cuttlefish and the eight-legged octopus, the geniuses of the sea, whose prehistoric appearance belies a remarkable level of sophistication and intelligence.

Lastly there are the delicate-fleshed marine invertebrates called crustaceans, creatures with decidedly indelicate habits. They include lobsters and crabs, are mainly scavengers, and are found all over the world, primarily in shallow water.

Marine Ecosystems

There are a whole load of increasingly minuscule creatures that constitute the complex network known as the marine ecosystem. Some of the simplest are called phytoplankton, which live on the surface, need nutrients and sunlight to survive, and are carried by wind and currents. Phytoplankton are the breakfast, lunch and dinner of the more mobile zooplankton, which move between the surface and the lower levels of the sea. These zooplankton tend to avoid sunlight, and come to the surface at night, as do the creatures who live off them, which is one reason why so much fishing is done at night.

The nutrients upon which phytoplankton and zooplankton feed – mainly phosphates, nitrates and some silicates – are found in the shallower coastal areas where light is in good supply. There are also a few places around the world where currents well up from the deep, providing the phytoplankton with another rich source of food. So coastal zones and these upwelling areas are the richest places of all for fishing.

Around the Arctic, as the days lengthen and the temperature rises, a spring plankton bloom kickstarts the system into frenetic activity. Cod and other fish spawn in these warmer, nutrient-rich waters, feeding off the fish that feed off the zooplankton, which in turn feed off the phytoplankton. And that is the essence of what is called a food web.

The beach-bum’s idyll of crystal-clear warm water is not as rich an area for fish as these rather more inhospitable cold-water seas. Heat causes a thermocline barrier in the water, above which phytoplankton are quickly used up and where there is little interchange between the lower and upper levels of water. The thermocline can work nearer home, too. On summer days when the sun shines and the wind blows feebly, fishing boats don’t always come back with nets bursting (and this has nothing to do with the Spanish). As the water becomes cold again, and vital nutrients are stirred up by gales and currents, the system fares much better.

Some fish travel enormous distances to follow seasonal variations in food supply. The adult European eel leaves fresh water in the autumn to travel the 3,000-odd miles to the Sargasso Sea (in the Atlantic) to spawn. It seems at first to be a most peculiar thing for a fish to do, but the Sargasso is particularly rich in seaweed and provides an excellent basis for this eel love-park. Newborn elvers set out to swim back to the rivers their parents inhabited, a journey that takes them three years to complete. Somehow they make it, swimming and riding the ocean currents, a remarkable feat for such apparently insignificant, minuscule fish.

Pelagic fish, which live on or near the surface, also follow the ocean’s currents. Herring and mackerel are pelagic, fatty and fast-moving fish that often congregate in huge shoals in the upper levels of the sea. The smaller the fish, the bigger the shoals tend to be; larger fish such as tuna become increasingly solitary the older they get.

The dynamics of a shoal of fish are fascinating. Recent research has shown that the mesmerising syncopated movement of a shoal of anchovies relies on each fish looking at the angle of the scales on the lateral line of the others and reacting accordingly. This weaving, ducking and diving of thousands of fish almost simultaneously is one of the most captivating sights under the water.

Demersal fish live on or near the bottom of the sea. They include cod and haddock as well as all the flat fish. One way of telling how fish feed is to see whether they have barbels under their chins, as, for example, cod do. These barbels are used to feel around the murky depths for things to eat. As the sea bottom can also be quite near the surface, reef-dwelling fish such as snappers and groupers are also called demersal.

Further down in the deepest depths of the ocean there is a mysterious world that remains largely unexplored. Bizarre worms have been found living off hot sulphurous underwater springs thousands of feet below the surface. Although there are few fish living this far down, some species, such as orange roughy and grenadier, can live at depths below 1,000m (3,280 ft) and are fished by enormously powerful boats. We don’t really have enough information about what goes on at this level. We know that fish grow slowly, but their life cycles are still somewhat mysterious. We need to tread carefully when exploiting these deep waters which are particularly sensitive to overfishing.
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