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More than two-thirds of Earth’s surface is covered by an 


enormous body of water. This body of water is divided into 


five large oceans and several smaller seas. The water in 


these seas and oceans swirls about in enormous currents, 


shaping the land and affecting weather patterns right 


around the planet.


INTRODUCTION


WORLD BENEATH THE WAVES


HIDDEN DEPTHS


The planet’s seas and oceans have an average depth of 3,688 m (12,100 ft). However, the 


ocean floor plunges far below this level in many places. So far below, that if you were to 


submerge Qomolangma Feng (Mount Everest) into Challenger Deep, the deepest part of 


Earth’s oceans, its peak would still be more than 2,000 m (6,560 ft) underwater!


QOMOLANGMA FENG 


(MOUNT EVEREST)


8,848.86 m (29,017 ft)  


above sea level


SEA LEVEL


CHALLENGER DEEP 


10,924 m (35,840 ft) below sea level
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FROZEN OCEANS


While most of Earth’s seas and 


oceans are made up of liquid 


water, large areas around the 


poles are covered by frozen ice 


sheets. However, as climate 


change causes the planet’s 


temperatures to increase, the 


size of these frozen regions is 


shrinking each year.


LIFE BENEATH  


THE WAVES


Earth’s oceans support an 


enormouse range of living 


things, from tiny microscopic 


plankton to massive blue 


whales, the largest animals that 


have ever existied. However, 


because so much of this 


underwater world has yet to  


be explored, scientists estimate 


that more then 90 per cent  


of all ocean life has yet to  


be classified.
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Most of our planet is covered by the seas and oceans and these 


bodies of water play a vital part in our existence. Over time, they 


have provided us with food, including ocean plants and algae, 


fish caught with lines and trawling nets, and ocean mammals. 


Movements of Earth’s water in waves and tides have been 


harnessed to produce energy, while parts of the seas are now 


home to huge wind farms powered by ocean breezes. The oceans 


have also been used as water highways for explorers, traders and 


travellers journeying to distant parts of the world. Seas and 


coastal areas have attracted people for hundreds of years for 


sport and recreation, including sailing and surfing.


Nearly 40 per cent of the world’s population lives in coastal areas. 


Even so, we know very little about what happens beneath the 


waves and more than 80 per cent of the oceans is unmapped  


and unexplored.


SEAS AND 


OCEANS


A BLUE PLANET
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A humpback whale jumps, or 


breaches, clear of the ocean 


surface. Our exploitation of the 


oceans has pushed many species, 


including whales, to the verge  


of extinction.
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When viewed from space, Earth 


has been described as a blue 


marble. This is because about  


71 per cent of the planet is 


covered by seas and oceans. 


HOW MUCH WATER?


In total, Earth’s seas and oceans  


contain 1.338 billion cubic km  


(321 million cubic miles) of water, 


making up 96.54 per cent of all the 


water on the planet. The rest is  


found in the ice caps and glaciers, 


groundwater, lakes and rivers, and as 


water vapour in the atmosphere.


WATER WORLD


SALTY WATER


Seawater tastes salty because it contains minerals. 


Most of these minerals have been washed off the  


land by rain and carried into the sea dissolved in 


rainwater. Other minerals have been added to the 


seawater through vents in the ocean floor. About  


85 per cent of these salts is made up of chloride  


and sodium, with a further 10 per cent made up of 


magnesium and sulphates. On average, salts make  


up about 2.5% of the weight of seawater.


NORTH 


ATLANTIC 


OCEAN


PACIFIC OCEAN


CARIBBEAN SEA


GULF OF 


MEXICO


SALT 2.5%


WATER 97.5%
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      HOME TO BIG 


AND SMALL


Earth’s seas and oceans provide an 


ideal home for a wide range of 


living things from microscopic 


phytoplankton to enormous 


blue whales, the largest 


animals that have 


ever lived. 


ARCTIC OCEAN


SOUTH 


ATLANTIC


OCEAN


NORTH SEA


SOUTHERN OCEAN


INDIAN OCEAN


SOUTH 


CHINA 


SEA


CORAL SEA


MEDITERRANEAN SEA


BALTIC SEA


BLACK SEA


PERSIAN GULF


RED SEA
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The Pacific is the world’s largest ocean, covering about 28 per 


cent of Earth’s surface. It’s so large that its area is almost equal 


to the total land area of all the planet’s continents and islands. 


THE PACIFIC OCEAN


RING OF FIRE


Movement of Earth’s tectonic plates (see pages 32–33) have 


turned the edges of the Pacific Ocean into an active area for 


seismic events, such as earthquakes and eruptions. The region 


experiences up to 90 per cent of the planet’s earthquakes and  


80 per cent of its tsunamis (see pages 46–47). It is also home 


to 75 per cent of Earth’s volcanoes, giving the boundary 


around the edge of the ocean the name ‘Pacific Ring of Fire’. 


Mount Fuji is an active 


volcano on the island of 


Honshu, Japan.
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OCEAN ISLANDS


The Pacific Ocean is home to nearly 30,000 islands, which are 


collected into three main groups – Micronesia, Melanesia and 


Polynesia. In total, the islands cover about 800,000 square km 


(300,000 square miles) of which New Zealand and New Guinea form 


about 90 per cent. Many of these islands are formed by the growth of 


coral reefs (see pages 72–73), while others are the peaks of volcanoes 


(see pages 44–45).


SHRINKING OCEAN


The Pacific may be Earth’s largest 


ocean, but it won’t always be. 


Movements of the planet’s 


tectonic plates (see pages 32–33) 


are crushing the Pacific Plate 


between them and shrinking the 


Pacific Ocean. At the moment,  


it is shrinking at about 0.5 square 


km (0.19 square miles) a year.  


If this continues, then Asia, 


Australia and North and South 


America will join to form a new 


supercontinent in a few hundred 


million years.


POLYNESIA


MICRONESIA


MELANESIA


AREA 



168.723 million square km (65.114 million square miles)


COASTLINE 



135,663 km (84,297 miles)


OCEAN VOLUME 


669.88 million cubic km (160.71 million cubic miles)


PERCENTAGE OF WORLD’S TOTAL OCEAN VOLUME 



50.1 per cent


AVERAGE DEPTH 


4,080 m (13,386 ft)


DEEPEST POINT 



Challenger Deep (Mariana Trench) 10,924 m (35,840 ft)


PACIFIC OCEAN FACT FILE
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THE ATLANTIC OCEAN


The Atlantic is the 


world’s second-largest 


ocean, running from the frozen Arctic in 


the north down to the Southern Ocean.  


It separates the continents of Europe and 


Africa from North and South America.


SARGASSO SEA


The circulating currents of the 


Atlantic Ocean form an oval patch 


of water called the Sargasso Sea. 


This region is named after the 


floating seaweed, called sargassum, 


found there. The waters are warm 


and calm and the sargassum offers 


shelter for a wide range of sealife, 


including eels, humpback whales, 


whale sharks, tuna and sea birds.


Many animals make their 


home in the patches of 


floating weed, including 


the sargassum fish.


SARGASSO SEA
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DIVIDING PLATES


Running down through the middle of the 


floor of the Atlantic Ocean is a huge gash 


between a number of Earth’s tectonic plates. 


Movements of the mantle far below Earth’s 


crust are pushing these plates apart, causing 


the Atlantic Ocean to get wider at a rate of 


between 1–10 cm (0.5–4 inches) a year.


OCEAN RIDGE


As the tectonic plates that make up the 


Atlantic floor move apart, liquid rock wells up 


from below the surface, forming a long ridge 


that stretches for about 16,000 km (10,000 


miles) along the entire length of the ocean. It 


is 1,600 km (1,000 miles) wide. Some peaks 


along this huge ridge poke above the surface, 


forming isolated islands, such as the Azores 


and St Helena (below).


ST HELENA


AREA 



85.133 million square km (32.87 million square miles)


COASTLINE 



111,866 km (69,510 miles)


OCEAN VOLUME 


310.41 million cubic km (74.47 million cubic miles)


PERCENTAGE OF WORLD’S TOTAL OCEAN VOLUME 



23.3 per cent


AVERAGE DEPTH 


3,646 m (11,962 ft)


DEEPEST POINT 



Puerto Rico Trench 8,605 m (28,232 ft)


ATLANTIC OCEAN FACT FILE
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THE INDIAN OCEAN


The Indian Ocean stretches from the shores 


of southern Asia down to the chilly waters of 


the Southern Ocean and from the coast of 


Africa in the west across to the tropical seas 


of Australia to the east.


SHIPPING LANES


Some of the world’s busiest shipping lanes enter and 


exit the Indian Ocean. These include the Cape of 


Good Hope around southern Africa, the Persian 


Gulf, the Red Sea (which leads to the Suez Canal) 


and the Strait of Malacca, which leads into the South 


China Sea and the Pacific Ocean. 


SUEZ CANAL


CAPE OF GOOD HOPE


RED SEA


PERSIAN GULF
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HABITATS


Most of the Indian Ocean sits in  


warm tropical or mild temperate parts 


of the world. A large part of the 


tropical coasts to the north are 


covered by thick mangrove forests. The 


shores are home to thriving coral reefs 


that teem with fish and other warm-


water animals, including crabs, starfish and 


sea urchins. Upwellings of water from deep 


in the ocean bring nutrients with them and 


these provide food for tiny phytoplankton. These 


organisms form the basis of a food chain that 


supports large schools of fish, flocks of seabirds and 


larger animals, including whales.


Coral reefs are home to 


thousands of species of 


sea animals including 


brightly coloured fish and 


large sea turtles.


STRAIT OF MALACCA


AREA 



70.56 million square km (27.24 million square miles)


COASTLINE 



66,526 km (41,337 miles)


OCEAN VOLUME 


264 million cubic km (63.34 million cubic miles)


PERCENTAGE OF WORLD’S TOTAL OCEAN VOLUME 



19.8 per cent


AVERAGE DEPTH 


3,741 m (12,274 ft)


DEEPEST POINT 



Java Trench 7,192 m (23,596 ft)


INDIAN OCEAN FACT FILE
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THE SOUTHERN OCEAN


The cold waters of the Southern Ocean form the world’s youngest ocean. It was formed 


just 30 million years ago when South America and Australia moved apart. Its boundaries 


were only proposed in 2000 when the International Hydrographic Organization defined 


them as any ocean between Antarctica and the line of latitude 60 degrees South. 


FEEDING TIME


Swirling sea currents bring with 


them nutrients which support a 


huge range of animal life, even 


in these chilly conditions. The 


ocean supports huge blooms  


of plankton which attract fish 


and larger predators, including 


seals, whales and penguins.  


The emperor penguin breeds 


on the Antarctic ice during the 


freezing winter months.


ANTARCTICA


The Southern Ocean surrounds the vast continent of Antarctica and 


conditions are usually harsh, with sea temperatures ranging from 10°C 


(50°F) down to -2°C (28.4°F). In winter, the frozen ocean reaches the 


65th parallel south of the equator, but warmer winds coming off the 


continent can keep parts of the shoreline free of ice all year round.


Parent emperor 


penguins look after 


their newly hatched 


young, huddling 


together to stay 


warm in the icy 


conditions.
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POWERFUL STORMS


The ocean around Antarctica is 


the only place on the planet 


where wind, waves and currents 


can travel right around the world 


without being blocked by land.  


As a result, the winds here are 


some of the strongest on Earth, 


creating powerful storms and 


raging seas. These winds are so 


strong that early sailors called this 


region the “Screaming Sixties” in 


relation to its southerly latitude.


SOUTH POLE


SOUTH 


SANDWICH 


TRENCH


AREA 



21.96 million square km (8.47 million square miles)


COASTLINE 



17,968 km (11,165 miles)


OCEAN VOLUME 


71.8 million cubic km (17.23 million cubic miles)


PERCENTAGE OF WORLD’S TOTAL OCEAN VOLUME 



5.4 per cent


AVERAGE DEPTH 


3,270 m (10,728 ft)


DEEPEST POINT 



southern end of the South Sandwich Trench 7,434 m (24,390 ft)


SOUTHERN OCEAN FACT FILE
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THE ARCTIC OCEAN


The waters around the North Pole form the planet’s smallest 


and shallowest ocean. And while much of the ocean is covered 


in pack ice during the year, climate change and global 


warming have greatly reduced the amount of ice over the last 


40 years, threatening the survival of the wildlife found there. 


DISAPPEARING ICE


The effects of global warming are very 


noticeable in the Arctic Ocean. As more and 


more sea ice melts, the temperature of the air 


has warmed far quicker than anywhere else on 


the planet. In fact, the Arctic has warmed 


nearly four times quicker than the rest of the 


world since 1979. This has left many parts of 


the Arctic free from ice all-year round, 


reducing the habitat of many animals that  


rely on the ice floes to live and forcing others 


(like polar bears) to find new environments.


WILDLIFE


Due to the tilt of Earth’s axis, 


the Arctic region can experience long 


periods of daylight and dark. As a result, there are only a 


handful of creatures that live in this region all-year round. 


However, in the spring and summer months, the increase in 


sunshine causes an increase in phytoplankton levels in the 


water and this attracts migrating animals, including whales, 


fish, and seabirds, such as the Arctic tern, to the region.
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ENERGY GRAB


The islands of the Arctic Ocean and the 


seafloor below the water’s surface hold plenty 


of natural resources, including rare metals and 


oil. As the ice sheets have retreated, many 


countries have pushed to claim parts of the 


ocean for their own and access to the raw 


materials found there. The retreat of the sea 


ice has also opened up new shipping routes 


across this northern region.


NORTH POLE


MOLLOY 


DEEP


ARCTIC CIRCLE


AREA 



15.558 million square km (6.01 million square miles)


COASTLINE 



45,389 km (28,203 miles)


OCEAN VOLUME 


18.75 million cubic km (4.5 million cubic miles)


PERCENTAGE OF WORLD’S TOTAL OCEAN VOLUME 



1.4 per cent


AVERAGE DEPTH 


1,205 m (3,953 ft)


DEEPEST POINT 



Molloy Deep 5,550 m (18,209 ft)


ARCTIC OCEAN FACT FILE
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MAJOR SEAS


As well as the five oceans, there are smaller bodies 
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