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  What’s Life All About?
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  Big Things with Backbones




  We Mighty Mammals




  Answers






  SPACE: THE WHOLE WHIZZ-BANG STORY


  Hang on a Minute - What is the Universe?


  All there is? Like, EVERYTHING?


  DISGUSTING SCIENCE
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  Oooh. That’s a biggie! Not sure I can answer that. Come to think of it, I’m not sure I even have that one figured out myself yet . . .




  Hold on – I didn’t mean that. I mean, you know, life and living things. Life’s supposed to be about evolution, and living things evolve, right? But what makes

  something alive in the first place? What actually is life?




  Ahh – now that’s a good question. Life, in some ways, is still a mystery. We know that life on Earth began over 3.6 billion years ago, a little more than a billion

  years after the planet itself was formed.




  It took a wee while to get started, then?




  Right. But once it did it was off like the clappers.
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  What do you mean?




  Well, we know that life began with simple, microscopic creatures no more complex than a few chemicals in a fatty ball. And we know that from there life developed into everything

  from seaweed and sharks to trees, toadstools and tyrannosaurs. A few million years later, we had large mammals, monkeys and apes. And it wasn’t too long after that the first humans hit the

  scene.
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  So life on Earth has developed from little fatty balls floating in a murky sea to farmers, artists, engineers, scientists, philosophers, presidents, pop stars and reality TV

  contestants. Not bad.
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  Wow – that is quite a jump.




  In a way, yes. But you also have to remember that the whole path from bacteria to Britney Spears took billions of years to trudge. With a couple of hundred years of biology

  – the study of life – under our belts, we’re now fairly sure of how most of this came about, and how long it all took to happen. Living things evolved from simple to complex in a

  series of tiny steps taking millions of years each, steered by natural processes of life, death and change.




   




  

    Get It Sorted – What is Biology?




    Biology is, literally, ‘the study (or science) of life’. Humans have been watching and studying wildlife for as long as they’ve been around to do it, but the

    modern science of biology didn’t begin until the seventeenth or eighteenth century.
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    Our early human ancestors observed the natural world around them learning what plants they could and couldn’t eat, and how to hunt large animals for food.




    Over time they experimented with keeping animals for food and growing plants near their permanent homes (this was the beginning of a new age of farming).
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    The things-in-jars stuff only started a couple of hundred years ago with amateur collectors and observers of the living world who called themselves naturalists or natural

    philosophers. They collected living things in jars, sketched them artfully in journals, and started to sort them and name them. They also cut dead things up to find out how their bodies were put

    together and occasionally came up with a theory for why something looked or behaved the way it did.




    Then, at some time in the nineteenth century, the study of the natural world went from being a pastime or hobby to being an official science. Real biology (and real science

    in general) is not just about looking and collecting. It’s also about thinking, testing and figuring things out.


  




  There’s one thing we need to decide before we set off on our global safari: which things should we look at, and which should we skip?




  Er . . . shouldn’t we just look at living things, and skip the rest?




  Okay. Sounds good. But what do we mean by ‘living things’?




  I dunno. Bacteria and plants and monkeys and stuff.




  Okay . . . and ‘the rest’?
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  Well . . . all the other stuff. You know, rocks . . . soil . . . islands . . . underpants. Stuff like that.




  Sounds reasonable enough. But while these things are not alive in themselves, many rocks and soils are positively teeming with life, and some islands are built entirely from

  living organisms. (And believe me, you don’t want to know how many things are living in your underpants right now.)
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  Really?




  Yep. Just because you can’t see or recognize them right away, that doesn’t mean they’re not alive. Living things come in an enormously wide variety of shapes,

  sizes and forms, many of which were – until fairly recently – not really thought of as alive at all. So we can hardly set about defining life before we can all agree on what’s

  alive and what isn’t.







  

    Alive – or Not?




    Look at the list of things below, and sort them into two groups – alive (A) and not alive (B). I’ve done the first two for you.
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  Only five things on the list were not actually living things. See the bottom of the page for the correct answers.




  While the sponge in your bathroom may not be alive, there are entire families of living sponges in the ocean. Many of these sit on coral reefs – which may look like big,

  undersea rock piles, but are, in fact, animals too!




  And the mould on your bathroom tiles (or furring up that half-eaten tub of baked beans in the fridge), well that’s a type of fungus, and it’s alive too.




  No way! I thought living things had to . . . you know . . . move and do stuff.




  Well, they all do stuff, but not all of them move that much. Think about it – most trees and plants remain stationary for life, save for a bit of upward

  growth. And, on the flipside, icebergs and rivers move, and no one would say that they’re alive, right?
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  Err . . . right. I s’pose so. So, if living things can look like lifeless ones, how do we decide which is which?




  Gooooood question. To help us out with that, biologists have come up with a list of features that all living things must have. A kind of ‘life list’. Basically, if

  they have all these features, they’re alive; if not, they’re not. Simple. So here they are:
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    Life List




    

      

	 

        1 Living things self-organize. They arrange themselves into bodies and structures. This can be as simple as the fatty bubble surrounding

        the watery chemical core of a bacterium. Or as complex as the bones, guts and muscles of a racehorse. What’s important is that living things sort themselves out.




        2 Living things reproduce. They make copies of themselves, which in turn make copies of themselves, and gradually grow in number to create

        an entire colony or species.




        3 Living things eat stuff. Or, rather, they absorb chemicals and minerals from their environment and turn them into either a) bits

        of their bodies or b) energy to power all that eating, organizing and reproducing.




        4 Living things change things. You know when living organisms have been around, because they alter their surroundings. Largely as a result

        of all that organizing, reproducing and eating . . .




        5 Living things have life-cycles. They show predictable, programmed patterns that take them from the beginning to the end of their lives

        – through birth, growth, reproduction and death.
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  Now if you go back and look at the As and Bs in your list on page 8 once more, you’ll see how much easier it is to recognize the living and the non-living.

  Mountains may seem to grow (over time), and rivers can alter their environments by carving out canyons. But neither one of these actually eats things* or reproduces.
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  Corals, mushrooms and moulds may all just sit there looking lifeless. But in fact they all self-organize, eat, reproduce, alter their surroundings and follow repeating

  lifecycles.




  Wow. Never thought of it like that.




  So, now we know what to look for, it’s time to set off and explore the planet. Hmmmm . . . but where should we start? With so many living things in the world, it’s

  hard to know where to begin . . .




  Couldn’t we just start with antelopes and finish up with zebras?




  Ahh, but then we’ll only cover the animals. Plus you’ve already skipped aardvarks, aardwolves and anteaters.
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  Oh.




  On the other hand, you’re right – we can’t just wade in there without a plan. If we’re going to tackle a whole world full of living things, we need some

  way of sorting them all out first. Thankfully, there’s a science that lets us do just that. Zoology.
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  So we’re starting at the zoo, then?




  In a way, yes. So grab your sunblock and a pair of good walking shoes. We’re off to explore every nook and cranny of the living world . . .
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    Back-garden Biology




    You can start your global life-safari in your neighbourhood. Have a go at being a biologist with these activities:
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    Pond sampling – clean out an empty jam jar and use it to scoop a water sample from your local pond. Then look at drops of it under a magnifying glass (or, better

    still, microscope) and count how many water fleas and other bugs you can see.
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    Beachcombing – if you live near the seaside, visit it at low tide and find three or more rockpools left behind by the retreating waves. Turn over rocks, peer

    beneath, and see how many different types of crabs and shellfish (like limpets, whelks and mussels) you can find. Also, comb the beach for shells, crab skeletons, seaweed and shark-egg cases

    (‘mermaid’s purses’).




    See how many different plant and animal species you identify from the evidence.




    Birdwatching – grab a friend or family member, a pair of binoculars and a guidebook detailing birds in your area (preferably one with lots of pictures). Then head

    into a local wood, forest or meadow. See how many bird species you can spot during a one-hour walk.
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  What’s the big deal about evolution?




  Charles Darwin’s theory of evolution was the first scientific theory to explain the appearance and behaviour of not just some, but all living species. It told us

  how all living things were related. As if that wasn’t enough, it also explained the origin of new species, why some species become extinct, and the reason for the great variety

  of living species on the planet.
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  So how did Darwin come up with the idea in the first place? Did he just dream it up one day?




  Actually, the idea of evolution had been around for quite a few years beforehand. And, as some of the history books say, he didn’t come up with the whole idea during his

  famous round-the-world voyage on board the Beagle (if you haven’t heard about that, don’t worry – there’s more on that in a minute).




  Instead, he figured it out gradually, over many years, and kept his ideas to himself. Only when someone else threatened to beat him to the finish-line did he write his famous

  book . . . which changed the face of science forever.




  Darwin’s Voyage Around the World




  From December 1831 to October 1836, Darwin sailed right around the world on board a ship called the Beagle – invited as a ‘gentleman companion’ for the

  ship’s map-making captain, Robert FitzRoy. But he later appointed himself ship’s naturalist and began sending samples of the plants, animals and fossils he found back to London

  for later study.
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  In Argentina, Darwin found some mysterious fossils. These turned out to be giant ground sloths and American camels that had long since become extinct.
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  Later, he discovered a tiny, endangered species of South American ostrich called a rhea. Actually, he and the captain unknowingly ate one, after locals captured and

  cooked it.
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  And that wasn’t the only endangered species Darwin and the captain ate on that trip. Still, being a good scientist (if not a great conservationist), Darwin kept the bones

  and sent them to London anyway.
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  While Darwin trekked through the rainforests of Peru he was dumbstruck by the huge variety of plants, trees, birds, insects, monkeys and other animals on display.
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  On its way west across the Pacific Ocean, the Beagle landed briefly on an isolated set of islands 600 miles (1,000 km) west of Ecuador, known as the Galapagos

  Islands.
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  Here, too, Darwin discovered an incredible variety of animal life, including giant, lumbering tortoises and scary-looking marine iguanas – perched like dragons or

  dinosaurs on rocks near the shore.
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  Among these many species, Darwin also sketched, collected and labelled dozens of bird species previously unknown to naturalists. He sent them back to a friend in London to

  identify them – labelling them, as best he knew, as finches, wrens, thrushes and woodpeckers. Years later, once he was back in England with his family, Darwin’s bird-expert friend told

  him that they were all, in fact, types of finch – now known as Galapagos finches. They just looked like other bird families because of their different body sizes and beak shapes.
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