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				At a much slower pace, the continents constantly shift their place on the globe and oceans shrink and swell, as volcanoes and earthquakes reshape the map of the world. Meanwhile, the millions of animals, plants and other life that cover our planet are always gradually evolving into new forms, as they find new ways to survive. All these tiny changes, day after day, year after year, add up to make our amazing planet the place it is today – and has always been throughout its long history.


			


		


		

			

				The Earth is never really still. It is always on the move, spinning on its axis once a day and moving around the Sun once a year. And it has been doing that for 4.5 billion years. Every second of every day, something is changing down on the surface. Every breaking wave wears away at a rocky cliff, a gust of wind blows a dust cloud into the sky, and the next rainstorm washes mud into a river.
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				This book breaks down the long history of Earth into the 24 hours of a day. Every hour on the Earth Clock represents about 190 million years of natural history. Every minute is roughly three million years, and a second covers just over 50,000 years. By that timing, the first cave paintings are barely a second old and four seconds ago modern humans did not even exist. Rewinding the clock an hour and 20 minutes to 10:40 pm takes us to the Great Dying, a mysterious catastrophe where nearly all of life on Earth was wiped out. Going right back to the start, the Moon is about 13 minutes younger than the Earth, and for the first 45 minutes of its existence, our planet was a hot, dry rock with no seas or oceans at all. 


				Earth Clock takes you on a day trip through the many stages of Earth. Prepare to be amazed with every passing minute. It’s time – let’s go!
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				Rocks


			


		


		

			

				The area of the disc near to the Sun was made up of heavier materials like metals and rock crystals. Earth and the other rocky planets (Mercury, Venus and Mars) formed in this region.


			


		


		

			

				Earth weighs six billion trillion tonnes, and all that material grew from a tiny speck of dust. As the dust and grains of ice bashed together by chance, they began to cling together, growing into bigger and bigger lumps. The heavier lumps pulled the smaller ones towards them, growing ever bigger. All these impacts and collisions made the lumps of rock warm up, so as the young planet grew, it developed as a red-hot ball of liquid rock. After about 90 million years of this, the planet had swept up all the material around it. Earth was born.


			


		


		

			

				 Our planet is built from the gas, ice and dust that was left behind when the Sun formed and burst into light. The leftovers were swirling around the new star in a flat disc. All the planets, moons, asteroids and comets in today’s solar system grew out  of this disc in a very slow process.
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				Gasses


			


		


		

			

				Planetesimals


			


		


		

			

				Planetesimals


				In the early days of the solar system, as the dust and ice began to clump together there were thousands of small, rocky worlds called planetesimals. The planetesimals frequently smashed together, steadily growing bigger and bigger until eventually they had combined into Earth and the other planets.


			


		


		

			

				Gas and ice


				Further from the Sun, the disc was made from lighter material such as gas. It was also much colder out here, so those gases began to freeze into specks of ice. The planets that formed in this outer region are the gas giants, Jupiter and Saturn, and the ice giants Uranus and Neptune.


			


		


		

			

				The Sun is a star made of a ball of hydrogen gas. The gas is being squeezed so tightly in the star’s core that it gives out heat and light. This makes the star shine, lighting up Earth and the rest of the solar system.
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				One suggestion was that when Earth was very young and still soft rock, it was spinning so fast that it flung out blobs of red-hot liquid rock into space. Then these huge droplets of rock joined together to form the Moon. This seems unlikely because the Moon is so huge – a quarter of the size of Earth – which is far bigger than any other moon orbiting the other planets. 


				Another idea was that the Moon formed somewhere else and was captured by Earth’s gravity as the two came very close to each other. If that were true then the Moon should be a lot like a mini-Earth, with a big metal core in the middle. However, the Moon is only one sixth the weight of Earth, and that tells us that it is made mostly from lightweight rocks.


				Moon rocks, brought back by astronauts who have visited the Moon, show us that it is made from the same rocks as Earth’s mantle. The mantle is the thick layer of rocks under our planet’s hard crust. This discovery suggested a new idea about how the Moon formed called the Giant Impact Hypothesis, or ‘Big Splash’ for short. The idea says that in the first few million years of the Solar System, there were more than eight planets. It is suggested that around 4.5 billion years ago, a planet around the size of Mars smashed into Earth. The impact made both planets melt and merge together, and flung a lot of the planets’ rocks into space, where they formed a ring of mini-moons. Over the next few million years, those rocks pulled themselves together until our big, rocky Moon had formed.


			


		


		

			

				 When Earth formed, it was alone in space.  There was no Moon in the night sky. 
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				Earth
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				The Formation of the Moon


				The smaller planet is named Theia after the Greek goddess who was the mother of the Moon.


			


		


		

			

				This impact theory also helps explain why Earth’s crust, its outer layer of solid rock, is so thin compared to other planets, such as Venus.


			


		


		

			

				The Moon was much nearer to Earth when it formed. To begin with it was just 22,530 kilometres away and has now drifted to 384,000 out. It is still moving away at four centimetres a year!


			


		


		

			

				A third of Earth’s weight comes from its iron core, but only a tiny part of the Moon is made from metal.
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				Big tides


				The ocean tides are caused by the pull of the Moon’s gravity. When the first oceans formed, the Moon was much closer and its pull of gravity was greater. In some places the tide would have been 60 metres high, four times that of the highest tides seen today.
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