
    

    

    

  Sharks have been very successful animals. The fossils of early sharks can be found in rocks 420 million years old, which means modern sharks have had all that time to evolve into the highly efficient predators we see in the oceans today. Their powerful muscles are attached to a skeleton made of bendy cartilage, rather than bone, which gives their body both flexibility and

 

    

  lightness. Their fins are stiff, like the wings and tail of an aircraft, to keep their body upright and steady in the water and heading in the right direction. Their skin is covered in tiny teeth, called 'dermal denticles', which helps guide water across their bodies, reducing drag and boosting swimming efficiency, so they move almost effortlessly through the sea.

 

  


    

    

    

  Sharks possess the same main senses as we do – sight, smell, sound, taste, and touch, except that some of theirs, such as smell, are more highly tuned. Touch is also a bit different. They detect pressure changes in the water made by other creatures some distance away. Sharks also have a sixth sense that can detect not only the Earth's magnetic field for navigation, but also the electrical activity in the muscles of their prey, when hunting. Their teeth are replaced endlessly. In many species, the teeth are set in jaws that can be pushed forward in order to get a better bite without their snout getting in the way. Eyes are protected by a special membrane or roll back into their sockets to

 


    

  protect them when contact is made with the prey. Food is mainly other sea creatures, but one shark – the bonnethead, a small member of the hammerhead family – has been found to occasionally eat seagrass. While most sharks are carnivores, this one is an omnivore!

   

  All told, sharks are amazing living things. Those 420 million years of evolution have produced a group of animals that could be said to be almost perfect sea-going predators. They live at all depths from shallow water estuaries and coral reefs to the open ocean and even the deep sea.

 

  


    

    

    

  Growing to 8 metres (26 feet), the world's largest living hunter-killer shark is the infamous great white. Females tend to be larger than males of the same age, and it was a 5-metre-long (16 feet) female that changed our view of these formidable fish. She was satellite tagged at Dyer Island, off the coast of South Africa, where she hunted young fur seals, but then she suddenly headed off across the Indian Ocean and travelled 20,000 kilometres (12,500 miles) to Western Australia and back in just nine months. Now we know them to be trans-oceanic travellers and even deep divers. Californian great whites make for a spot in the Pacific Ocean, about half way to Hawaii, where they gather at what scientists have nicknamed 'White Shark Café'. On their way, they sometimes dive down to depths of 900 metres (3,000 feet). Off the coast of New Zealand, one shark reached 1,200 metres (3,937 feet), so it entered the dark 'Midnight Zone' of the deep sea. Why these sharks travel such distances and dive to such depths is a mystery, and it just goes to show how little we know about even the largest and most charismatic creatures in the ocean.

 


  


    

    

    

  The mother sand tiger shark has life-and-death battles going on inside her body. Her 50 unborn youngsters are killers right from the outset. As embryos developing in the womb, they first absorb the contents of their yolk sacs, but, when one of them reaches about 10 centimetres (4 inches) long, it changes its behaviour. It first attacks and eats all its brothers and sisters, and then consumes a steady supply of protein-rich unfertilised eggs until its ready to be born, the sole survivor. The pup is about 1 metre (3 feet) long at birth, and is fully independent, but it has to watch out for bigger sharks, because sharks have a nasty habit of eating other sharks, including those of their own species. The youngsters tend to mill about in nurseries, and one such site has been discovered recently off Long Island and close to New York City. Sand tiger mothers give birth to one pup once every two or three years. This means sand tigers have one of the lowest reproductive rates of any shark and puts them in danger of extinction.

 

  


    

    

    

  Mean looking, lively and ferocious, the 4-metre-long (13 feet) shortfin mako shark is the fastest shark in the sea. You can tell it's fast by the shape of is tail. The upper and lower lobe are about the same size and are shaped like a crescent, and the entire rear part of the shark is packed with powerful muscles that are kept a little warmer than the surrounding seawater, enabling it to take off in an instant. When hooked by a fisherman, the sharks really do take off, leaping clear of the water as they try to get rid of the hook. The speed at which they swim is very difficult to measure, but they have estimated that the mako could have a top speed of about 74 km/h (45 mph). With this speed, it can catch fast-swimming prey, such as squid, mackerel and even the large and ultrafast yellow-fin tuna and swordfish. It lives in the open ocean, in all tropical and temperate seas.

 

  


    

    

    

  Bull sharks have a reputation for being very dangerous to humans, as they frequent the coastal areas where people tend to be. They also have another claim to fame, and that's an ability to enter and survive in freshwater rivers and lakes, such as Africa's Zambezi River and South America's Lake Nicaragua. The sharks are able to swap between saltwater and freshwater because they have organs – rectal gland, liver, kidneys and gills – that maintain a salt and water balance. One of the reasons to enter freshwater is to isolate their offspring from the dangers of the ocean, and young bull sharks remain in freshwater until it is safer for them to travel out. At one time, the Lake Nicaragua bull sharks were thought to be an isolated population, but sharks tagged in the lake have also been found in the ocean. The bull shark is a truly versatile species.

 

  


    

    

    

  In 1976, an American ship off the coast of Hawaii raised its sea anchor and, when the members of the crew looked down into the dark water, they saw a very strange fish. It was about 4.3 metres (14 feet) long, and had a huge mouth with thick blubbery lips, a flabby body, and floppy fins. Nobody had ever seen anything like it before. Scientists who examined it declared it was a deep-sea shark, and they nicknamed it 'megamouth'. The first specimens were dead, but then they had a bit of luck. Off the California coast a megamouth was caught alive. A satellite tag was attached and it was released. What they discovered was that the shark followed a known daily pattern, called a 'diel vertical migration'. It rose up to the surface at night to feed on zooplankton, and sank to the depths during the day, where it fed on deep-sea shrimps. Since that first discovery, only about a hundred megamouths have been recorded across the world. Even though this creature is one of the world's largest sharks, it has avoided detection for hundreds of years. How many other monsters are lurking down there waiting to be discovered?

 

  


    

    

    

  Many sharks have a form of camouflage known as 'counter-illumination': the back is dark, to match the darkness of the sea or rocks on the seabed, and the belly is white, to blend in with the sunlight coming from above. Seen from above and below the sharks are almost invisible. The tasselled wobbegong, however, has taken camouflage to an extreme, by resembling the coral reef or rocky shores in which it hides. The sharks are in the carpet shark family. They are bottom-dwellers, and they have bold markings that resemble a colourfully patterned carpet. They are most common on the coral reefs of Australia, which is where they gained their Aboriginal name – wobbegong – that means 'shaggy beard'. This refers to the whisker-like growths around the shark's mouth that mimic strands of seaweed, and help the shark blend in with its background. It's an ambush predator, lying unseen on the seabed, ready to grab any fish or shrimp that swims too close... and, if you accidentally stand on one, it can give you a nasty bite!

 

  


    

    

    

  Each evening, rising up from the deep sea, the cookie-cutter shark swims upwards as much as 3 kilometres (2 miles). It sneaks up on unsuspecting victims in surface waters at night and takes a chunk out of their flesh. It gets its name from the conical-shaped wound that it leaves behind, and is more a parasite than a predator. It's not a big shark, less than 56 centimetres (22 inches) long, but it can cause a lot of damage, especially on the bodies of blue-fin tuna, although anything is fair game, from seals to dolphins, baleen whales, and even human swimmers. The shark uses stealth to intercept its prey. It can hover in the water column, the light organs along its underside enabling it to blend in with any moonlight shining down from the surface above. A dark band just below its head is thought to resemble the silhouette of a small fish. When a potential victim approaches to investigate, the cookie-cutter darts around and takes a bite out of its body. In the morning, the cookie-cutter pauses its crafty feeding behaviour and heads back down into the depths.

 

  


    

    

    
  The great hammerhead is the largest species of hammerhead and it's a bruiser. A fully mature adult averages 4.6 metres (15 feet) in length, although some individuals have been caught that measure 6 metres (20 feet), putting them on a par with great whites. Its most obvious features are the wide, flat-fronted 'hammer' or cephalofoil, an exceptionally large anterior dorsal fin, and relatively short pectoral fins. With this arrangement, it can make tight turns when pursuing prey. It has a fondness for stingrays. It finds them hidden in the sand by sweeping its head from side-to-side, like a metal detector. The sensors across the front of the hammer detect the electrical activity in the rays' muscles, and then it pins down its victims with its hammer and bites pieces out of their swimming fins to prevent them from getting away. It also turns up regularly off Florida's Atlantic coast where each year hundreds of blacktip and spinner sharks chase grey mullet into the shallows. Following the procession is the great hammerhead, which picks off the other sharks. It's a shark-eats-shark scenario!

 

  

    

    

    

  Greenland sharks are thought to live to a grand old age – up to 500! It's the longest lifespan of vertebrate. This is partly due to its icy home in the North Atlantic and Arctic Ocean, where the water temperature can drop to .6°C (33°F), causing slow growth, and partly to its lazy lifestyle. It cruises along at 1.2 km/h (.76 mph), with the occasional burst of 2.8 km/h (1.76 mph), making it the world's slowest shark. Satellite tags have shown that it dives down to 2,200 metres (7,220 feet), but little else is known about it, least of all, how it catches anything to eat. The remains of fish and even seals have been found in its stomach, but it's too slow to pursue them. One suggestion is that it either scavenges on dead carcasses or uses stealth to approach and surprise sleeping seals. It is, nevertheless, a big fish: it grows up to 6.4 metres (21 feet) in length, putting it in the shark super league. It also has an unusual characteristic: attached to each eye is a parasitic copepod. The parasite is bioluminescent, leading to the suggestion that it attracts fish towards the shark's mouth, but there is no scientific evidence yet to support the theory.

 

  


    

    

    

  The filter-feeding whale shark is the world's largest living fish and a gentle giant. The longest accurately measured was 18.8 metres (29 feet), and was caught off the coast of India. Even though it's so big, surprisingly, little is known about it. The sharks are seen occasionally at traditional feeding sites close to shore, such as Ningaloo Reef in Western Australia and Gladden Spit on the Belize Barrier Reef, when there is a seasonal abundance of food, such as fish eggs. For the rest of the year they simply disappear into the deep. One place, which is attracting scientific interest, is the Galapágos Archipelago, where many pregnant whale sharks turn up, probably to give birth. It's thought they arrive from all parts of the eastern Pacific, locating a tiny volcanic islet, known as Darwin's Arch, by using sensors in their snout to detect the Earth's magnetic field. It must be very accurate, because if they were out by a degree or two they'd miss it!

 


  


    

    

    

  Sharks may have been masters of the oceans for millions of years, but about 300,000 years ago an animal evolved that was about to alter all that – humans! Our species arose when the climate was changing drastically, so to survive we had to develop behaviours that enabled us to cope with these changes. The result was we became 'clever', but maybe we became too clever, because right from the start we upset nature. Today, it shows in all sorts of ways – manmade climate change, pollution, forest destruction and overfishing, to name a few. One of the casualties of overfishing has been sharks. Some species, such as the makos and porbeagles, are caught for food. Others are accidently caught by fisheries. The fins of many types of shark are

 

    

  the main ingredient in an oriental soup. Nevertheless, an estimated 40 million sharks are killed each year just for their fins, and another 30 million or more taken for their meat. But, sharks generally have few offspring at a time, so they are being killed faster than they can reproduce. Some are already heading for extinction. Even so, people are waking up to the fact that our sharks are vanishing. Some countries have banned the selling of fins. Other countries have set up special areas on their coasts, called marine reserves, where to fish for sharks is to break the law. Here, sharks are getting a chance to live their lives as they have been doing for millions of years.
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    tab.addEventListener('click', function () { keepClosed = false; });
    if (window.MutationObserver) {
      var mo = new MutationObserver(function () {
        var now = false;
        each(function (f) { if (f.getElementsByClassName(ACTIVE).length) now = true; });
        if (now && !reading && !keepClosed && fold.classList.contains('pt-collapsed')) expand();
        if (!now && reading) keepClosed = false;
        reading = now;
      });
      each(function (f) { mo.observe(f, { subtree: true, attributes: true, attributeFilter: ['class'] }); });
    }
  }
  function run() {
    var panels = document.querySelectorAll('.pt-panel:not(.pt-extra)');
    if (!panels.length || document.querySelector('.pt-hit')) return;
    css();
    for (var i = 0; i < panels.length; i++) setup(panels[i].parentNode, panels[i]);
  }
  if (document.readyState === 'loading') document.addEventListener('DOMContentLoaded', run); else run();
})();
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