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OUR WONDERFUL WORLD
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Have you ever stepped outside on a beautiful day—when the sun is shining, the breeze is blowing, the flowers are blooming, and the birds are singing—and wondered about all those things around you?


Maybe you’ve heard that the flower and the bird rely on each other, but you don’t know why. The truth is, everything on the Earth—flowers, birds, and wind included—is connected in important ways.


I’m Professor Driscoll, and I’ll be your guide as we explore the environment, which is the word we use to describe all the things around us and how they interact.


We’ll learn about the Earth’s oceans and the animals that live there. We’ll explore cities, farms, deserts, and rain forests on land. We’ll study the air around us and the interesting things (such as tornadoes!) it sometimes brings. And that’s just the beginning.


We’ll learn about how the environment helps us and about how we can help protect the environment—first by understanding the changes that are taking place around us, and then by exploring some things we can do to make our planet a better place. For instance, you’ll learn about global warming—the slow heating of the planet—as well as what causes it and what people are doing to try to stop it.


If all of this learning sounds a little bit boring—don’t worry! One of the best ways to learn is to try things yourself, and there are lots of fun things to try in this book. Michael—my son, and a budding scientist himself—has come up with a bunch of “Discover for Yourself” experiments to try at home or at school. He’ll also show you ways you can be an environmentalist—someone who helps take care of the environment—in the “How You Can Help!” and “Save the Earth!” sections.


One more thing: Throughout the book, we’ve put any new or tricky words in bold type as a signal that you can look up what they mean in the “Words for the Wise” section at the back.


Enough talk—let’s get going. We have a whole world to explore!














TALKING ON WATER


Water, water, everywhere…”the famous poet Samuel Taylor Coleridge once said, and he was right. Water may not seem to be everywhere, but it is, even when we can’t see or feel it. Water exists in three forms: as a liquid (what we usually think of as “water”); as a gas (water vapor); and as a solid (ice).


Water can be found as a liquid in oceans, lakes, and rivers. It also falls from the sky as a liquid—in raindrops—and exists as much tinier drops in clouds. What we see when we look at a cloud is really billions of very small water droplets.
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Water exists as water vapor in the atmosphere—the air that surrounds the Earth. It’s an invisible gas. In fact, all of the gases that make up the atmosphere are invisible—otherwise we couldn’t see through it!


Ice can be found in very cold places such as the polar ice caps—or in the snowflakes and icicles you see in wintertime, if you live in a place that gets cold enough.


EVAPORATION AND CONDENSATION


Water can change from one form to another—from solid, to liquid, to gas, and back again. You probably already know what it’s called when water changes from a liquid to a solid: that’s freezing, like when you put water into an ice tray to make ice.


When water changes from a liquid to a gas, the process is called evaporation. When it changes from a gas to a liquid, it is called condensation.


When you boil water in a pot on the stove, it heats up and turns into water vapor. That’s evaporation.


The same thing happens when you see a puddle disappear slowly on a warm afternoon. As the water gets warmer, it turns to gas. Little by little, the puddle vanishes.


Condensation is just the opposite. Think about holding a glass with an icy-cold drink in it. Ever notice how water forms on the outside? The cold surface of the glass cools the air around it. That turns the surrounding water vapor from a gas into small drops on the side of the glass.


In the same way, air, and the water vapor in it, cools as it rises from the surface of the Earth. If the vapor cools enough as it rises, it turns into drops of water and forms the clouds you see in the sky.




SAVE THE EARTH!


Leaky faucets can waste up to 20 gallons (76 liters) of water a day! If you see a drip, ask an adult if you can help fix it.





THE SALTY SEAS


About 70 percent of the planet Earth is covered by water—mostly liquid but some ice, too—and almost all of that water can be found in the Earth’s major oceans: the Atlantic, the Pacific, the Arctic, the Indian, and the Southern oceans.


All of the planet’s waters—whether in lakes, oceans, or rivers—have some salt in them, but the oceans have a lot. Why? When ocean water evaporates and turns into water vapor, it leaves the salt behind. This water vapor will later condense into cloud droplets, which then turn into raindrops (or snow, if it is cold) and fall to the ground as freshwater.
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Small amounts of salt in the ground are absorbed by the water that flows from the ground into lakes, rivers, and ponds. Then, the freshwater finds its way back to the ocean through rivers and streams—and it brings that little bit of salt it absorbed from the ground with it. So the ocean slowly gets saltier and saltier, just as your piggy bank slowly fills up as you put in a little money from time to time. (As long as you don’t take any out!)
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HOLD THE SALT!


Removing salt from seawater isn’t just for sailors. Some cities, such as Tampa, Florida, use the process to help provide the water that flows into homes.





DISCOVER for YOURSELF REMOVING SALT FROM SALTWATER
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Have you ever wondered how to get the salt out of saltwater so it’s safe for drinking? The oceans are filled with saltwater—but it can make you sick if you drink it, so scientists have figured out a way to turn the salty seawater into something drinkable. You can do the same thing at home.




You’ll need:




•2 cups (500 ml) tap water


•½ teaspoon (2½ g) salt


•A large bowl


•A glass not quite as tall as the bowl


•Plastic wrap


•Tape


•A penny









1. Add the salt to the water from your kitchen faucet. Stir it so the salt dissolves.


2. Place the glass in the middle of the bowl. Make sure the top of the glass doesn’t quite reach the top of the bowl.


3. Pour the tap water into the bowl, making sure not to pour any into the glass.


4. Cover the bowl with plastic wrap. Use tape to make sure it’s sealed all the way around.


5. Put the penny in the center of the plastic wrap, just over the drinking glass.


6. Put the bowl in a spot where it will get direct sunlight for a week and be careful not to move it.


7. Remove the plastic wrap and take a sip of the water in the glass. No salt!




What happened? Evaporation, that’s what! When the sun heated the water, it began to turn to gas, leaving the salt behind. The gas rose until it bumped into the plastic wrap, which made it turn back into water drops. The droplets slid to the middle (thanks to the penny) and then dripped into the glass, where the water collected, salt free!
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CAN YOU “SEA” THE DIFFERENCE?


We tend to think of oceans as being the same all over the world, but this is not so. The salinity (how salty the water is) may be different from one ocean to another. Temperature is another difference—waters are warmer in some places than in others. Some ocean waters are much deeper than others, and there are differences in the plants and animals that live in the oceans. The movement of surface waters, known as currents differ, too.


The ocean usually gets deeper as you move away from the shoreline. We measure the depth of the ocean as it compares to what we call sea level—the point where the oceans’ waters reach the shore. (The height of mountains is measured against sea level, too.)
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The deepest place anywhere on Earth is in the western Pacific Ocean, near Japan. It is called the Marianas Trench, and it is 6.8 miles (10.9 kilometers) deep! How deep is that? Well, you would have to stack twenty-nine Empire State Buildings, one on top of the other, to reach from the bottom of the trench to the water’s surface. By comparison, the highest mountain on Earth, Mount Everest, is just 5.5 miles (8.9 kilometers) high.




NATURE’S HEATER


Hot springs on the ocean floor help the animals there survive. Minerals that worms feed on come out of these “vents”—and other animals feed on the worms.





Latitude, which is measured in degrees, is used to tell how far a place is from the equator. Waters in higher latitudes (nearer the North and South poles) are usually colder than waters in lower latitudes (nearer the equator).


Temperature also changes with depth. The warmest waters are closest to the surface, the area called the Sunlit Zone. Just below, in an area known as the Twilight Zone, only a small amount of sunlight reaches and the waters are colder. Near the bottom of the ocean, an area called the Midnight Zone, there is no light at all, and the waters are really cold—almost freezing!
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BE A WATER SAVER!
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While ocean levels are rising, many sources of freshwater are drying up. We can all pitch in and try to use less water—starting with when we brush our teeth. If you normally leave the water running while you polish those pearly whites, you may be sending as much as 8 gallons (32 liters) of water down the drain. By running the water just long enough to wet your toothbrush and then to rinse out afterward, you can cut that to just a cup!
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Here are some other ways to save water:




•Take shorter showers.


•Ask your dad not to run the water when he’s shaving—just up fill the sink and use that water, then empty it when finished.


•Ask your parents to put a brick in the toilet tank. This will reduce the water that is used every time you flush.


•Check all of the faucets in your house—do any of them drip-drip-drip? Let your parents know so they can tighten them up.


•Do your parents water your lawn and flowers every day? Ask them to cut down to just a few times a week and let the rain do the rest. (Some neighborhoods have developed special watering schedules, where people whose names start with A to M water one day; N to Z, the next. Good idea!)




Can you think of other ways to be a water saver?







OUR CHANGING EARTH: RISING SEA LEVELS


You’ve probably heard something about climate change (and you’ll read more about it later). It is causing the ice in the higher latitudes and on mountains to melt. This means more water flows into the oceans, causing water levels to rise—just as when you fill the bathtub too full.


Think about it this way: At one time, if you went to the seashore, you had to walk one hundred steps from the parking lot to the water’s edge. If the sea level rises, you may someday only have to walk fifty steps to reach the water’s edge. No big deal, you say? Well, many cities are located near shorelines, so rising ocean levels could mean that parts of cities such as New York, Los Angeles, and Sydney could someday be under water. Lots of people are concerned about what will happen if climate change is allowed to continue and are coming up with ways to slow it down or stop it. (Some ideas for things we can all do to help can be found later in this book!)
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WATER WORLD


Over 2 million species of plants and animals can be found on our planet. (A group of plants or animals that share certain similarities are said to be in the same species.) The waters of the world, both fresh and salty, are teeming with an incredible variety of life—from cattail plants growing along the edges of lakes to the giant whales swimming in the great oceans. There are even forms of life we haven’t discovered yet!


Lakes, rivers, and other freshwaters are homes to thousands of plant and animal species—40 percent of all species of fish are found in freshwaters.
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Cold-blooded: Lizard, Cobra, Snapping turtle. Warm-blooded: Cocker spaniel, Elephant, Chimpanzee








When an animal is warm blooded, it means it can save or get rid of body heat when it needs to—such as when we sweat to cool ourselves. Cold-blooded animals take on the temperature of their environment, and must move to a different place if it gets too hot or cold—as when snakes warm themselves in the sun or crawl under rocks to cool off.


Can you tell which of the animals below are warm blooded and which are cold blooded? (The answers are at the bottom of the page.)


SHORE THINGS


The Earth’s oceans are home to a great variety of life—from the starfish we collect near the seashore to mysterious creatures with no eyes that lurk near the cold, dark ocean floor. Some are strange looking or downright ugly! Some are beautiful—and all are important to the delicate balance of life on the planet. And whether you’re snorkeling at a coral reef or viewing photos on a website, everyone can marvel at the wonders of the seas’ plants and animals. They are a vital resource worth protecting.
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OUR CHANGING EARTH: ENDANGERED SPECIES


As we’ve learned, there are millions of species of plants and animals on the Earth—but the Earth is constantly changing. There are natural changes, such as the warming and cooling of the planet, that happen over millions of years. And there are man-made changes, such as the creation of cities on land where plants and animals once lived, and the use of automobiles, which can change the air around us.
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There were once more than 60 million American BISON, also called buffalo, in North America, but American settlers hunted them nearly to extinction, killing all but about five hundred. American bison are no longer found in the wild, but some live in herds kept safe by ranchers and scientists.


These changes sometimes cause certain species to die out altogether—they become extinct. Natural changes led to the extinction of the dinosaurs many years ago. But many plants and animals have become extinct, or are threatened with extinction in the future, because of things that we humans have done or are doing.


But it’s not all bad news. In recent years, many people have worked to save animals before they become extinct—the bald eagle, for example.
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Because of hunting and the loss of its habitat (the land where it lived), among other problems, by the 1960s there were only 417 known nesting pairs of BALD EAGLES in the forty-eight states of the continental U.S. (all the states except Alaska and Hawaii). But conservationists—people who help conserve, or save, plants, animals, and other natural resources—worked to protect the eagles. In 2007, the number of nesting pairs had grown to nearly 10,000, and the bird was removed from the endangered-species list.
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