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Foreword
by Ben Ainslie C.B.E.
Sailing has become not only my passion but my life, and most of my time is spent on or around water. There’s more to winning races than just handling the boat; interacting with wind, waves and tides so intensively makes me very aware of the special and fragile nature of the marine environment. RYA Go Green! is an excellent way to explore and appreciate all aspects of the wet stuff that is not only our playground but our life.
We all have a responsibility for our actions and for yachtsmen it is no different. The RYA’s fantastic Green Blue programme has provided practical solutions for many day to day environmental issues facing the sea. I have been working with others looking at ways we can reduce our environmental footprint. I am an optimist and believe that with the right information we can all make the right decisions.
RYA Go Green! increases our understanding of the amazing world of water so we can make informed choices and leave rivers, estuaries and oceans that we are proud to pass on to the next generation.
We can all take small steps to reduce our impact—it’s not just sailors like me who depend upon the sea! For me, understanding and looking after the environment is just another aspect of improving performance.
[image: A sailor hiking out on the side of a sailing boat. GBR is written on the mast. ]
 

Key
The story of the oceans begins in outer space and finishes inside your body. Take a journey with Albert Ross and friends to find out how water connects us all…
[image: An albatross named Albert Ross, a tern named Tina Tern, a duck named Moby Duck, and a crab named Chloe Crab. ]
 

Chapter One: Planet Ocean
[image: The planet earth seen from space. ]
[image: The albatross named Albert Ross flying over a body of water with land in the background. A text speech bubble reads: “Even if you’ve never been on the sea, or only get to wriggle your toes in a rockpool once a year, you depend on water in more ways than you could ever dream of. So come with me to find out how the oceans began and exactly what they do for us.”]
Hot rocks and ocean soup
Nearly three quarters of the world’s surface is covered in water — but it wasn’t always like that. Let’s go right back to the beginning, to a time more than four billion years ago…
The earth began as a hot, waterless lump of rock, volcanoes and minerals. Because it had no atmosphere, it was bombarded by lumps of rock from space which covered it in a cloud of dust and gas.
Nobody lived there... well, who’d want to! 
[image: A spaceship containing two alliance, flying towards a red planet. A text speech bubble reads: “Mmm… we’ll give that one a miss.”]
It took a few million years for the earth to cool down. As it cooled, some of the gases condensed into such heavy clouds that eventually it started to rain… and rain and rain… for thousands of years. 
As the water filled up all the shallow parts and minerals were washed out of the rocks, turning the water salty.
[image: Two volcanoes erupting whilst it’s raining. ]
The first oceans were soupy, gloopy and steamy. You wouldn’t want to swim in them but, they were full of the right kind of stuff for really basic life forms to develop... and then gradually more complex creatures evolved.
[image: A person in swimming shorts, looking into a swimming pool filled with bubbling pink and grey water. A text speech bubble reads: “Come on in, the water’s lovely!”]
Eventually some animals got smart enough to get out of the oceans altogether. But all forms of life — even aliens — need water to survive, and this is the only planet we know of that’s got plenty!
[image: A person surfing on a wave alongside a small green creature surfing. ]
How many millions make a billion? In Europe, it used to be a million million, but these days the American version, a thousand million, is in general use. So 4 billion years looks like this — 4,000,000,000. 
If that makes your head hurt, just think of it as a very, very, very long time ago!
[image: An albatross flying. ]
Floating toast and volcanoes
Once the rain had stopped and the oceans had filled up, you still wouldn’t have recognised Planet Earth as it looked completely different. Even the continents have moved around!
GIANT JIGSAW PIECES
225 million years ago the land was all clumped together and surrounded by one enormous ocean. But the land isn’t fixed — it’s like bits of toast floating on a bowl of thick molten rock soup.
Can you make out the shapes of today’s continents in this giant jigsaw puzzle?
[image: Panthalassa and Pangea. ]
UNZIP THE ATLANTIC…
By about 80 million years ago the crusts of land had split up and drifted apart. Over millions of years they formed the continents that we know today. 
As America pulled apart from Europe and Africa, it split the ocean floor and formed the Mid Atlantic Ridge, a spine of underwater mountains like a zip right down the middle.
[image: A zip extending the length of the mid-Atlantic ridge. ]
FAST MOVER!
In 1963 a fishing boat off the coast of Iceland noticed smoke rising from the sea, thought it must be a ship on fire, and went over to have a look. But it wasn’t a boat — it was an underwater volcano throwing cloud, ash and steam out of the water. As the volcano kept erupting, it broke the surface and an island began to form, spewing out lava and ash faster than the sea could wash it away. 
By 1965 the volcano had calmed down, but the island remains, and is still studied carefully by scientists to see what happens to new land. Birds, insects and vegetation have all appeared, and human interference is kept to a minimum to see how the island develops naturally.
[image: A boat crashing into the edge of a volcano in the water. A text speech bubble reads: “What do you mean, it wasn’t here last time?”]
ROCK SOLID?
It may feel like the ground beneath your feet is rock solid, but the continents are still floating around on top of the earth’s core.
But don’t panic, the movement is very, very, very slow. Planets work on a much slower timescale to humans! In planet years, human history has happened faster than the blink of an eye.
How fast do continents move? America and Europe are still drifting apart at the rate of 2cm each year!
[image: A young sailor looking out over the water with a pair of binoculars. A captain stands beside them and a text speech bubble reads: “Don’t be silly, America can’t have moved!”]
Tallest and deepest
UNDER THE SURFACE
The ocean floor is not just a level plain where nothing happens except a few fish swimming around. There are undersea volcanoes, hot steam vents, earthquakes, deep trenches and mountains so big they make Mount Everest look like a small hill.
Only a small part of the ocean floor has been explored. We know more about the surface of the moon than we do about the ocean floor!
[image: A cross-section of land with labels including continental shelf, ocean ridge, volcanic hotspots, abyssal plain, ocean trench. ]
DEEP DOWN AND DARK...
The deepest part of the ocean is thought to be the Mariana Trench in the western Pacific. It’s almost 11,000 metres deep — that’s about seven miles! It’s formed where one of the plates on the earth’s crust dives down under another.
In 1960 a manned submarine called Trieste dived to 11,000 metres — the deepest part of the trench.
[image: A small submarine descending into an ocean trench. A depth counter starts at 1,000 metres at the top and descends to 11,000 metres at the bottom. ]
The deepest parts of the oceans are home for some of the strangest creatures on the planet, beyond your wildest imagination. They can survive in the dark, under huge water pressure, around scalding hot underwater vents, or so far down that they produce their own light to see each other.
POMPEII WORM
Address: Around scalding hot underwater vents that spurt out jets of superheated water and steam. 
Favourite meal: sulphur-eating bacteria. Yummy!
[image: A Pompeii worm. A text speech bubble reads: “I’m cool!”]
TWINKLE TWINKLE, LITTLE SQUID...
What do you do if you live in a place the sun can never reach? Make your own light! Many deepwater creatures have bioluminescence so they can find each other in the dark, attract food or confuse other creatures.
[image: Several sea creatures in the dark ocean, lit up by bioluminescence. ]
ANGLER FISH
Address: Anywhere deep and dark
Favourite meal: anything! 
Food is rare in my part of the ocean, so I have a built-in fishing line and luminous lure dangling from my head. Works every time.
[image: An angler fish with a text speech bubble that reads: “I’m gorgeous!”]
Water on the move — currents
OCEAN CURRENTS
We don’t just need water to live, we need water that’s on the move. Luckily for us, the oceans don’t just sit there like a large bath; if they did, the water would stagnate and we’d all be dead. Big ocean currents, called GYRES, flow like giant rivers round the world...
[image: A map of the world. Labels include north equatorial current, south equatorial current, gulf stream, equatorial current, north equatorial current, south equatorial current, and antarctic circumpolar current. ]
BATHTIME TALES...
In 1992, during a storm in the Pacific Ocean a container fell off a cargo ship carrying toys to Europe, spilling 46,000 plastic ducks into the sea. For almost twenty years the ducks drifted around the oceans, carried by wind and currents and getting washed up on beaches all over the world. Some became locked in ice in the Arctic, others were washed up on tropical beaches. 
The fleet of little yellow ducks has given scientists more information than they have ever had before about how ocean gyres work!
[image: Two rubber ducks floating in the sea. A text speech bubble reads: “Somehow I wasn’t expecting a bath to be this big…”]
MORE BATHTIME TALES
The spinning of the earth makes the water flow in big circles rather than in a straight line. This is called the Coriolis effect and it makes the water flow clockwise in the Northern Hemisphere, anticlockwise in the Southern Hemisphere. 
If you’ve heard the rumour that water goes down the plughole in a different direction in the North or South Hemisphere, try it where you live. Can you prove the theory right or wrong?
[image: Water flowing down a plughole. ]
This massive ocean conveyor belt helps to balance the world’s climate and weather. A change in climate will affect the oceans — and a change in the oceans will affect the weather…
[image: An albatross flying. ]
EL NINO (The Boy in Spanish)
A sudden change in one ocean current has an effect all over the world. Off the coast of Peru the warm surface water is usually blown westwards across the Pacific, drawing nutrient rich water up to the surface. Occasionally — and no-one is quite sure why — this doesn’t happen. The warm water stays close to shore, plankton die off, the fish have nothing to eat, and the fishermen of Peru have nothing to catch. They call this El Nino, and the effects are not just local. 
[image: A person fishing on board a small boat with a red hull. ]
The heat from the static water spreads northward, causing America to experience more tornadoes than usual. At the same time the eastern side of the Pacific gets more drought. It even affects us here in Britain, as our weather systems travel across the Atlantic from America, bringing us more stormy wet summers in an El Nino year. Everything is connected!
[image: A tornado moving through a populated area. Two people are running away in the foreground. ]
GULF STREAM
This big river of tropical water gives northern Europe a lovely warm climate compared to our chilly neighbours across the Atlantic in Newfoundland. It was first mapped by American Benjamin Franklin in the 19th century, when he noticed that ships travelling to Europe made much faster times than those coming the other way! 
This is what the Gulf Stream would look like if you could see the warm water as orange and the cooler water as blue…
[image: The Gulf Stream across the Atlantic, moving from South America towards Europe. ]
WAVES THAT SWALLOW SHIPS
Another famous ocean current is the Agulhas current which flows down the east coast of Africa. Ships like to catch a ride on this ocean river, as it can give them up to 5 knots extra speed.
But... when the current reaches the bottom of Africa, it meets south westerly winds, strong tides and a sudden drop in the ocean floor, a nasty combination of wind and water power which can kick up enormous, ship swallowing waves.
[image: An ocean liner half submerged by large waves. ]
Water gets around
There’s a lot of water on the planet and nearly all of it (97%) is in the sea. 
But it doesn’t stay there — water is very good at changing its form. It can do liquid (salty or fresh), vapour, and solid (ice). 
HYDROLOGIC CYCLE (1)
There’s still enough non-salty water around to keep all plants, animals and humans alive thanks to a clever bit of recycling called the hydrologic cycle. 
What’s a hydrologic cycle? A water powered bicycle, perhaps?
Well, no... 
[image: A person riding a bicycle in the rain. An umbrella is attached to the bicycle and a bucket is collecting rain water that forms upon it. ]
HYDROLOGIC CYCLE (2)
The real hydrologic cycle works something like this...
The amount of water on the planet doesn’t change — but it just goes round and round in a continuous cycle of saltwater, vapour, rain and freshwater, occasionally taking turns at being ice.
[image: The hydrologic cycle. Text labels include: “Sun evaporates surface water from the sea…”, “Moisture from plants also evaporates from land…”, “Water vapour gathers as clouds, and falls as rain…” and “Water soaks into the land and flows back into the sea through rivers and streams.”]
Fresh water doesn’t fall evenly all over the planet. The Atacama desert in South America is one of the driest places on earth, with less than 1mm of rain a year. It’s so dry that film companies use it when they want to film scenes based on Mars.
[image: A desert with a cactus and an animal skull on the sand. ]
The wettest place on earth are the Khasi Hills in north east India which regularly get up to 12 metres of rain a year. But the people there don’t have a problem with floods as the soil is very poor and all the water drains away — so they have a problem with water shortage!
[image: A car partially submerged with water whilst it’s raining. A person sits on top of the car with an umbrella. ]
SOLID WATER...
So 3% of the world’s water is fresh, not salty — over half of that is locked up in ice.
No, not ice cubes, but ice caps at the North and South Poles…
[image: A tall glass of water with ice and a straw. ]
The big chill
The planet doesn’t stay the same temperature, but goes through chilly cycles and warm cycles which have a dramatic effect on all that water. Here’s what happens…
THE CHILLY BITS
The polar ice caps are the coldest places on the planet because they get less energy from the sun than the bits round the equator. So when the planet warms up and cools down
THE BIG FREEZE...
THE BIG MELT…
ICEBERG!
Little things mean a lot
FROM BIGGEST TO SMALLEST... 
Oceans alive!
DINOSAURS OF THE SEA
THE LUNCH BUNCH
LIFE IN THE FREEZER
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