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WHAT PARENTS AND TEACHERS SAY

“The Everything Kids’ Nature Book invites kids to dive in and explore the natural world. Kids will love this enriching exploration of the world around us!”

Naomi Singer, Newton, MA Language Arts and Reading Specialist, Grades K–5

“The Everything Kids’ Books are fun, challenging, and educational.”

Lynn Favreau, RN, mother, homeschooling parent



This book is dedicated to my husband, Michael Meissner.
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INTRODUCTION

Discovering nature is a life-long adventure. Venture into the natural world, and you’ll find a wealth of year-round fascination.

Think of this book as a tour guide to start your nature adventure. Its purpose is to help you have fun. Approach nature with curiosity and playfulness. Open yourself to new ideas and experiences. You’ll be surprised at how much fun nature offers.

Throughout the book, you’ll find dozens of “Get Active!” projects. Enjoy these activities, and you’ll discover more about nature firsthand. Adult supervision is recommended, and remember to always use common sense precautions. For safety’s sake, always bring an adult along when you go on any kind of nature outing.

Chapter 1 introduces you to our world and its natural phenomena. Learn about planet Earth, natural disasters, sunrise, sunset, and the seasons. Earth is just right for life!

Chapter 2 addresses the diversity of life. First come single-celled organisms. Then come all sorts of fungi and plants. Animals include organisms without a backbone, plus fishes, amphibians, reptiles, birds, and mammals.

Chapters 3 through 8 introduce you to different kinds of habitats. Habitats are the environments where living things make their homes. Learn about the natural habitats near your home. Also learn about the habitats in other parts of your country and the world.
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The United States, for example, has practically every major habitat. There are warm rain forests in Hawaii and frozen tundra plains in northern Alaska. There are vast areas of other forests, grasslands, and deserts too. Canada also has a great variety of natural habitats.

Both countries also have thousands of miles of coastlines, plus thousands of lakes, rivers, and streams. These provide a variety of marine environments.

Chapter 9 shows you how people affect nature. Our world’s valuable resources are limited. Plus, many species are threatened or endangered. Learn how you can help protect the environment.

Chapter 10 encourages you to enjoy the great outdoors. Hiking and camping are great ways to experience nature. Also enjoy art, writing, gardening, and other activities outdoors. As you enjoy the natural world, respect the environment and its creatures.

Speaking of creatures, check out the “Featured Creature” boxes throughout this book. They’re packed with information about bats, beavers, mudpuppies, rattlesnakes, toucans, pandas, and over a dozen other animals.

Other boxes include “It’s a Natural Fact!” and “Nature Stats.” Share this information with family and friends. They’ll be astounded by your knowledge.

“Words to Know” are highlighted throughout the book. They’re also explained in the glossary near the end.

After you read this book, take your nature adventures further. Try out the activities suggested in each chapter. Also check out the resources and organizations listed at the end of the book. Pursue a love of nature, and you’ll constantly discover new realms of wonder.

[image: 9781580626842_0009_001]
So, read through and enjoy The Everything Kids’ Nature Book. Enjoy discovering everything you can about nature!



CHAPTER 1

THE WORLD OF NATURE

[image: 9781580626842_0010_001]
WHERE IS NATURE?

Thundering hoofs carry a herd of horned wildebeests across Africa’s Serengeti Plain. During the rainy season, grasses provide abundant food. But in the dry season, the herd must look elsewhere for water and food. Thus, the herd migrates across the vast plain. Migration is a seasonal travel pattern.


WORDS to KNOW


migration: seasonal travel pattern for animals. [mye-GRAY-shun]

oblate ellipsoid: geometrical term to describe Earth’s squashed sphere shape. [OHB-late ee-LIP-soyd]

vacuum: empty space. [VACK-yoo-um]

Most of the time the wildebeests walk with a rocking-horse gait. Yet looming danger may make the group charge. If a lurking lion separates one unfortunate wildebeest from the herd, the kill means a meal for the lion.

Halfway around the world from the Serengeti, toucans call to each other in Costa Rica’s rain forest. Monkeys swing from tree to tree. On the ground, a giant anteater breaks open an ant mound with its powerful front claws. Then the anteater extends its sticky, two-foot tongue. Moments later, it eats a tasty insect snack.

All sorts of foliage, fruits, and flowers grow in the rain forest. The plants, in turn, provide homes for thousands of animals. There are brilliant blue butterflies, trotting pachyberas, and slow-moving sloths.

IT’S A NATURAL FACT!

What Shape Is Our World In?

The Earth is round, right? Or is it?

Earth is a sphere, but it’s slightly flattened at the poles. It also bulges at the equator.The technical term for the shape is an oblate ellipsoid. For all practical purposes, let’s just say the Earth is round.

Thousands of miles away, the Arctic summer brings bursts of bright purple saxifrage flowers to the tundra. Yellow cinquefoils, white heather, and creamy mountain avens flowers also dot the landscape in Canada’s Nunavut Territory.

Temperatures get bitterly cold here. Even in July and August, temperatures may dip below freezing.

[image: 9781580626842_0011_003]
Yet life survives. Mosses, lichens, and about two hundred species of flowering plants thrive despite the cold. Caribou, musk oxen, wolves, foxes, and other animals roam this Arctic land.

A few months later, in the northeastern United States, cool, crisp air and brilliantly colored leaves signal fall’s arrival. Soon the leaves will turn brown and fall to the ground. Squirrels busily gather nuts. Bears and raccoons find sheltered places to rest during winter.

Each of these scenes gives a different view of nature. Nature is our world and the many things that live there. It is exotic life in faraway places. Nature is also as close as your back yard or the neighborhood park.

Nature is even in the crowded city. Trees line city streets or grow in parks. Pigeons and other birds flutter about. Even pesky insects and other critters are part of nature in the city. (We just want them to stay out of our homes!)

Our world is vast, and so is the world of nature.

IT’S A NATURAL FACT!

No Vacuums Here!

You’ve probably heard the saying,“Nature abhors a vacuum.” It doesn’t mean you shouldn’t clean your room. Rather, it means that life grows almost anywhere.

Even in a built-up neighborhood, you’ll likely see grass sprouting through sidewalk cracks.And if your family has a garden, you know how quickly weeds sprout there! Weeds are plants that grow where people don’t want them. But even weeds are part of nature.

OUR WORLD: JUST RIGHT FOR LIFE

Remember the story of Goldilocks and the three bears? Goldilocks tried each bowl of porridge. One was too hot. One was too cold. Finally, she found the one that was just right.

Luckily for us, conditions for life on Earth are just right. Earth is the third planet in our solar system. It is 93 million miles (149 million km) from the sun. If it were closer, Earth would be too hot for life to survive. If it were much farther away, it would be way too cold.

Water also makes Earth just right for life. Liquid water lets molecules easily come into contact. This helps chemical reactions needed for life.

Water also makes up an important part of living things. About 90 percent of your own body is water.

Earth also has the right atmosphere for life. As nature writer Rachel Carson put it, we live in an “ocean of air.” It ranges from the Earth’s surface upwards toward space.

By volume, air is about 77 percent nitrogen and 21 percent oxygen. We and many other animals need oxygen to breathe. Other chemicals in the air are argon, carbon dioxide, hydrogen, neon, helium, krypton, and xenon. Water vapor — evaporated water — is also in the air.

The atmosphere acts like a blanket. It captures just enough of the sun’s warmth and holds it in. Without the atmosphere, Earth’s sunny side would be way too hot, and its dark side would be bitterly cold.

The atmosphere is also a sunscreen. Its ozone layer screens out many of the sun’s harmful ultraviolet rays.

Our distance from the sun and the presence of water and atmosphere are all just right on Earth. They help life thrive on our planet.

MAKING MOUNTAINS

Scientists believe Earth was formed 4.5 billion years ago. Earth’s inner core is solid rock. Surrounding it is an outer core of molten, or melted, rock.

Around the core is the mantle layer. Above the mantle lies Earth’s crust. Beneath some parts of the ocean, the crust is only about five miles deep. Under some mountain ranges, however, it’s 50 miles (80 km) deep.

GET ACTIVE!

Go Meteor Watching 

Want to see our atmosphere defend Earth from alien invaders? Meteors occur when bits of dust and rock, called meteoroids, fall to Earth from outer space at speeds of up to 160,000 miles per hour.

When a meteoroid hits the atmosphere, it becomes a meteor. Friction, or rubbing, between it and air molecules causes heat.The heat makes a flash of light streak across the night sky.

Sometimes small bits fall to Earth as meteorites. But most meteors burn up in the atmosphere.You’ll see the most meteor activity during a meteor shower. Dates for three of the most active showers seen north of the equator are:

	SHOWER
	DATES
	PEAK

	Quadrantids 
	January 1-6 
	January 4

	Perseids 
	July 25-August 18 
	August 12

	Geminids 
	December 7-15 
	December 14


Other showers occur too.Watch the news, or check with a local museum or astronomy group.

The best time and place to watch is after midnight in a dark, open area. Bring an adult along for safety. And bundle up warmly, especially during fall or winter.

The crust is divided into fifteen areas, called tectonic plates. Rising above the oceans on the plates are the seven continents: Asia, Africa, North America, South America, Europe, Australia, and Antarctica.

The plates “float” on top of the mantle. Sometimes when Earth’s plates collided, they pushed the ground up, forming majestic mountains.

The Himalayas in Nepal, India, and China are Earth’s tallest mountains. They began forming over 30 million years ago. Mount Everest is the highest peak at 29,030 feet (8,850 m) — over five miles high!

The Rocky Mountains, Alps, Appalachians, Andes, and Ural Mountains also formed from plate movement. When you see a mountain scene, think about how long it took to create each magnificent peak.


WORDS to KNOW


meteor: flash of light that occurs when dust and rock from space, called meteoroids, burns up in Earth’s atmosphere. [MEET-ee-or]

tectonic plates: large masses of Earth that “float” on top of the mantle. [tec-TONN-ik PLATES]

volcano: land or underwater formation where pressure has pushed molten rock through the Earth’s crust. [vol-KAY-noh]

tsunami: giant wave, usually caused by an earthquake or volcanic eruption. [SOO-nam-ee]

NATURAL DISASTER: VOLCANOES

Volcanoes look like mountains. But instead of being pushed up gradually, volcanoes form when part of Earth’s inside gets out. Earth’s core is very hot — about 4,500 degrees Celsius (°C). Heat causes molten rock to rise. The molten rock needs somewhere to go.

Volcanoes erupt when mounting pressure breaks through the Earth’s crust. In the most violent eruptions, huge black clouds of lava, ash, and dust spit out from the top. Molten lava races along the ground, burning everything in its path. Volcanic eruptions can also trigger earthquakes and giant waves, called tsunamis.

Volcanoes build up land surface, but eruptions can also be deadly. Mount Soufriere’s eruptions during the 1990s destroyed most homes on the Caribbean island of Montserrat. A 1985 volcanic eruption killed 23,000 people in Colombia. The Krakatoa eruption in Indonesia in 1883 killed over 36,000 people.
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WORDS to KNOW



earthquake: release of energy inside Earth, generally caused by tectonic plates scraping or sliding against each other.

fault lines: borders between tectonic plates.

mass: how much matter something has.

kilogram: metric measure of weight, equal to 1,000 grams. [KILL-oh-gram]

ultraviolet: light wavelengths shorter than the visible spectrum. [ULL-tra-VYE-let]

NATURAL DISASTER: EARTHQUAKES

Just as the World Series game was to start on October 17, 1989, people at San Francisco’s Candlestick Park felt a rumbling. It was an earthquake along California’s San Andreas fault. The earthquake killed 67 people in the San Francisco Bay area.

Earthquakes occur most often near edges of tectonic plates. The edges are called fault lines. Plates slipping or scraping against each other release energy inside the Earth.

Earthquakes may last only a minute, but they can do tremendous damage. Thousands of people died in 1999 after major earthquakes struck Turkey, Greece, and Taiwan.

Scientists measure earthquakes with two scales. The Richter scale gauges how much energy was released at the earthquake’s source. Each whole number on the Richter scale is a tenfold increase over the previous number. Level 2 is barely detectable. Level 6 is moderately destructive. Level 8 is total damage.

The modified Mercalli scale ranges from I through XII. It describes how an earthquake is felt at a specific place. Level I earthquakes are barely felt. Level VI earthquakes are felt by everyone.

If everything around you starts shaking and rumbling, duck and cover. Duck down under a desk or in a doorway. Cover your head with your arms. When the rumbling stops, get outside. Wait until an adult says the building is safe before going back inside.

NATURE STATS

How Does Earth Measure Up?

The distance around the equator is 24,902 miles (40,075 km).Measuring around the poles, the distance is 24,860 miles (40,008 km).The distance from the North Pole to the South Pole through the center of the Earth is 7,900 miles (12,714 km).

Mass measures how much matter something has. Scientists have calculated Earth’s mass at 6.0 x 1024 kilograms.That would be 6 followed by 24 zeroes, or six trillion trillion. No wonder the ancient Roman character Atlas looks so tired in pictures that show him carrying the world on his shoulders!

IT’S A NATURAL FACT!

Hawaii:Built by Volcanoes 

The Hawaiian Islands were built by volcanic action on the floor of the Pacific Ocean. Some of the islands’ volcanoes are still active.

In fact, the island chain continues to change. Islands to the southeast are younger, geologically speaking.They are still growing.

NATURAL PHENOMENA: SUNRISE AND SUNSET

At sunrise, a glowing red ball peeks above the eastern horizon. As it rises, it shades to orange and then yellow. The day dawns bright and full of hope.

Just as awesome is the sparkling palette that sunset paints across the sky. While the eastern sky may still be deep blue, streaks of orange, pink, and red light the western sky. Like a glowing ball, the sun sinks lower and lower. Finally, it slips below the horizon.

NEVER look directly at the sun. No matter what time of the day it is, harmful ultraviolet rays can damage your eyes. Instead, focus away from the sun on the rest of the sky.

GET ACTIVE!

Tectonic Pasta 

You need:

2 uncooked lasagna noodles wide pot with water NOTE: Use caution with all kitchen appliances.Get adult supervision while using the stove.

1. Break the noodles into 12 pieces. Imagine that your noodles are continents sitting on tectonic plates, and that the water is Earth’s mantle of molten rock.

2. Float the pieces on top of the water. Bump them against each other to demonstrate mountain building.Make them move away from each other to show continental spread. Rub them against each other to mimic an earthquake.

3. Put the noodles on a plate. Boil the water. Then carefully put the noodles back in the pot. Lower the heat slightly so the water won’t boil over.

4. Pressure from heat currents makes the water bubble up. Inside the earth, pressure from heat currents makes volcanoes erupt. Heat currents make the boiling water move the noodles around.

5. After about 14 minutes, turn off the heat. Remove the noodles with a slotted spoon. Add butter and parsley.Then enjoy your tectonic pasta.

IT’S A NATURAL FACT!

The Green Flash 

Does the sky ever look green? Yes, but very rarely.

The green flash sometimes happens literally “in a flash.” Just before sunrise or just after sunset light’s reddish rays may be hidden below the horizon, while the blue hues get scattered by the air.That leaves the green rays, whose wavelengths lie between red and blue.We usually don’t see the green flash. Dust and pollution can hide the flash.Trees, buildings, and anything else on the horizon can also hide it.

What causes sunrise and sunset? Although the sun seems to move, it’s really Earth that’s moving. Earth always spins, or rotates, toward the east.

Unless clouds block the sun, the sky usually looks blue. In fact, however, sunlight contains all colors of light. Red, orange, yellow, green, blue, indigo, and violet make up the visible spectrum of light. Put them all together, and you get white.

Different colors of light have different wavelengths. A wavelength is the distance between one wave crest, or top, and the next one. Violet, indigo, and blue have the shortest wavelengths. Red, orange, and yellow have longer wavelengths.

You and a friend can demonstrate wavelengths by holding two ends of a rope. Move one end slowly from side to side for long wavelengths. Wiggle it quickly for shorter wavelengths.

As light waves enter the atmosphere, they strike gas and particle molecules in the air. The molecules scatter the light. That is, they split the different colors apart. This phenomenon is called Rayleigh scattering.

The shorter bluish wavelengths get scattered about four times more easily than the longer reddish wavelengths. Because they reach our eyes from all directions in the sky, the sky looks blue.

Near sunrise and sunset, however, the sun’s rays must travel through more of the atmosphere to reach us. By then, most bluish wavelengths are scattered away. The longer red wavelengths make the sky glow orange or red.

WHAT MAKES THE COLORS IN A RAINBOW?

If you have a prism, you can separate sunlight into its individual colors. A typical prism looks like a triangular column of glass. As light passes through, the glass bends the light. The bending lets you see the visible spectrum: red, orange, yellow, green, blue, indigo, and violet.


WORDS to KNOW


Rayleigh scattering: process by which molecules in the atmosphere split or scatter different colors within white light. [RALL-ee SKAT-er-ing]

GET ACTIVE!

Global Explorer 

A globe is a model of Earth. Find a globe and become a global explorer.

1. Find the globe’s axis. It runs through the middle of the globe from the North Pole to the South Pole. Earth spins on its axis.The axis is tilted, relative to the sun. It takes 24 hours, or one day, to make one complete rotation.

2. Spin the globe eastward.This is how Earth rotates.

3. Darken the room.Then shine a flashlight at the globe from the side. Let the light hit about half the globe’s surface.Now spin the globe eastward again. Parts that are lit would have “day.”The moving edges of light and darkness represent sunrise and sunset.

Rainbows result from nature’s prisms.

Sometimes after it stops raining overhead, droplets stay in the air ahead of you. If sun shines from behind you through the droplets, the drops act like prisms.

But light’s reddish wavelengths are longer than the bluish wavelengths. They arch over the shorter wavelengths. This makes the rainbow curve.

Don’t search for a pot of gold at the end of the rainbow! As you move, the projection of the rainbow moves too. When the air dries, the rainbow disappears.

CHANGING SEASONS

Do you have a favorite season? Spring’s budding leaves, bright flowers, and warmer days bring new life. It’s a great time to play outdoors, plant a garden, or watch a baseball game.

Hot summer days are great for swimming or playing at the beach. Sometimes a thunderstorm brings welcome relief from the heat.

Autumn days are crisp and cool. Tree leaves change to yellow, orange, red, and brown. Days get shorter.

The sun sets early in winter. Sledding, skating, and building snowmen are great fun on a cold winter day.

GET ACTIVE!

The Water Cycle 

All living things need water.Water can exist as a solid, liquid, or gas.

1. Pour liquid water into a glass.Use a washable china marker to mark the water level.

2. Leave the glass in a sunny window for a day.Then check the water level. Has it changed?

Some water will evaporate. Evaporation changes liquid water into a gas, called water vapor.Water is constantly evaporating on Earth.Water vapor makes up the clouds in the sky.

3. Refill the glass of water and move it to a waterproof table or counter. Add several ice cubes.Wait 20 minutes.What happens?

Water vapor isn’t only in the clouds. It’s also in the air around us. Water vapor outside the glass condensed as heat from the surrounding air and traveled to the cooler glass.

When it rains,water vapor in the clouds changes to droplets of water.Gravity pulls the droplets to the ground.

Water can fall from clouds as snow, hail, or sleet, as well as rain. Precipitation is the term scientists use for condensed water that falls from clouds to Earth. In nature, water is constantly falling, evaporating, and condensing again.

But wait! Not everyone experiences the seasons this way. While brisk December winds sweep across North Dakota, Los Angeles often gets warm, sunny days with temperatures over 75 degrees Fahrenheit (ºF). As New Englanders swelter from summer heat, Alaska can still have temperatures close to freezing.

Strangely enough, Earth is nearest the sun around January 3. Yet at that time, areas in the Northern Hemisphere have winter. Why?

If you shine a flashlight directly at a wall, you’ll see a bright spot. Angle it, and you’ll cover a broader area with a dimmer beam.


WORDS to KNOW


evaporation: process by which liquid water changes into water vapor. [ee-vap-or-AY-shun]

condensation: process by which water changes from a gas into a liquid. [con-den-SAY-shun]

precipitation: collective term for rain, snow, sleet, hail, or other forms of water falling to Earth. [pree-SIP-ih-TAY-shun]

The same thing happens with Earth. As Earth orbits the sun, its axis stays tilted. During summer, the sun’s rays strike the Northern Hemisphere directly. It receives more light and heat.

Also during summer, the tilt brings more areas within the sun’s range. Thus, summer days are longer and brighter.

In winter, the Northern Hemisphere tilts away from the sun. Light falls indirectly, at an angle. Temperatures fall as days get shorter.

What happens in the Southern Hemisphere? Because of Earth’s tilt, seasons there are reversed. December brings the start of summer to Australia. Winter starts in June.

Even in summer, it’s cooler in Alaska than it is in Florida. Distance from the equator makes the difference. Polar regions always get the sun’s rays at a slant, so they stay cold year round!
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WORDS to KNOW


altitude: height above sea level. [AL-tih-tood]

habitat: environment in which a living thing makes its home. [HAB-ih-tat]

In contrast, direct sunlight brings more light and heat to areas near the equator. That means warmer weather all year round.

Prevailing winds, altitude (land height above sea level), nearness to lakes or oceans, and other factors also affect an area’s weather. One tropical area may be a rain forest, while another is a desert.

Habitats are areas where living things make their homes. Temperature, rainfall, and other factors produce a variety of habitats. Each habitat plays an important part in the world of nature.



CHAPTER 2

THE NATURE OF LIFE
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WORDS to KNOW


DNA: deoxyribonucleic acid, which is the chemical in each cell that contains its genetic information.

metabolism: process by which a living thing gets some sort of food into its cells and turns it into energy. [meh-TAB-oh-lism]

respiration: extracting oxygen from the air and getting it to cells; breathing. [res-pihr-AY-shun]

eliminate: get rid of. [ee-LIM-in-ate]

reproduce: process by which a living thing duplicates itself and/or its cells. [ree-proh-DOOS]

HOW DO YOU KNOW IF SOMETHING IS ALIVE?

You’re alive. A goldfish is alive, and so is a tree. In contrast, a rock is not alive. Nor is a tank of oxygen gas or a bottle of pure water.

Sometimes the answer isn’t so obvious. An underwater coral reef looks like beautiful rock, but its growing parts house living coral polyps. A fire’s flame jumps and dances, but it is not alive.

All living things are made of cells. DNA, or deoxyribonucleic acid, is a chemical found in cells. The precise makeup of something’s DNA decides whether it will be a mushroom, cabbage, frog, lion, or some other form of life.

Living things have a metabolism. They get chemicals from some sort of food to their cells and turn them into energy. To do this, humans and other animals need oxygen. They get the oxygen through a process called respiration.

Living things eliminate waste. Mammals do this by exhaling, sweating, and going to the bathroom.

Living things grow. Living things also reproduce. They produce other organisms of the same kind.

Living things also respond to their environment. If you are cold, you put on a sweater. Move a plant away from the window, and it will grow toward the light.

All living things do these processes. Yet, there is still lots of variety among the living things on Earth.
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CLASSIFYING NATURAL LIFE

What’s that in your back yard? Someone from France would call it un arbre. A Mexican person would call it el árbol. You would call it a tree.

But what kind of tree is it? Is it an oak tree, a sugar maple, an elm, an aspen, or a dogwood?

Scientists who study life are called biologists. They like living things to have precise names. That way, other biologists know just what they are talking about.

The special naming system biologists use is called taxonomy. Taxonomy classifies life forms at seven different levels: kingdom, phylum, class, order, family, genus, and species.

Kingdom is the broadest group. It places a life form into its broadest category. Each other level gets more and more specific. The most specific level is species. In nature, members of a species reproduce only with members of the same species.


WORDS to KNOW


biologist: scientist who studies living things. [bye-OL-oh-jist]

taxonomy: scientific classification of living things. [TAX-on-oh-mee]

species: a specific type of living thing; the most specific level of description in taxonomy.The term generally describes organisms that reproduce only by themselves or with each other in nature to produce fertile offspring. [SPEE-shees]

GET ACTIVE!

Life in a Drop of Water 

Is there a pond near your home? Find an area near the edge where the water seems still. Collect a cup of the water in a clear, recycled soda bottle.

Examine a drop of the water under a microscope.You’ll probably see some tiny things moving.Thousands of microscopic organisms can live in a cup of pond water.Microscopic life lives in every habitat around the world.

FEATURED CREATURE 
Panda Puzzle 

Giant pandas puzzled scientists for a long time.Were these huge, furry, and tubby creatures bears? Or were the masked white and black animals more like raccoons?

Giant pandas do look like bears. They climb trees like bears.Their blood and some inner organs are like those of bears. But giant pandas’ skulls are heavier than typical bear skulls. Their muzzles are shorter.Their teeth, jaws, feet, and legs are different.

[image: 9781580626842_0025_001]
Giant pandas’wristbones were strange too. Giant pandas use the bone like a sixth finger or thumb. It helps them grab things. Only the red panda, or lesser panda, has a wristbone similar to the giant panda. With its red coat, white face, and bushy tail, the red panda certainly looks like a raccoon.

Finally in the 1980s, scientists made a decision.After studying the giant pandas’ genes up close, they decided it was more closely related to bears. Because of the differences, it has its own “subfamily” classification and the scientific name, Ailuropoda malanoleuca.

Scientists decided that the red panda was more closely related to raccoons. It has its own subfamily classification too. Its scientific name is Ailurus fulgens.

Now that scientists know what they are, giant pandas face another challenge.As people moved into the lower ranges of China’s mountains during the twentieth century, they cut down many bamboo trees. Bamboo is the giant panda’s favorite food.As their food supply dwindled, the number of giant pandas in the wild dipped below 1,000.The species became endangered. Now the World Wildlife Fund, the Chinese government, and other groups are working to help the giant panda survive.

The scientific name of an organism is the Latin form of its genus and species. You, for example, are a member of the species, Homo sapiens. A grasshopper is Schistocerca americana.


WORDS to KNOW


organism: a living thing. [OR-gun-ism]

chlorophyll: green material in plants and certain bacteria that enables them to make their own food. [KLOR-oh-fill]

photosynthesis: process by which an organism with chlorophyll makes food in the presence of sunlight and water. [FOH-toh-SIN-the-siss]

THE SIMPLE LIFE: MONERA AND PROTISTA

Monera and Protista are kingdoms of single-celled organisms. Living in ponds, oceans, soil, and practically everywhere on Earth, they play a crucial role in nature.

Some simple life forms have chlorophyll. They can make their own food. This process, which is also used by all green plants, is called photosynthesis. The organism uses sunlight and carbon dioxide to make a simple sugar plus oxygen.

Life forms that can’t do this generally feed on other organisms. This way, they indirectly benefit from the sun’s energy.

Most life survives in a fairly narrow range of living conditions. Temperatures generally must be above freezing and below 170°F (77°C). The surrounding environment can’t be too salty, nor do most life forms tolerate strong acids or bases. These are chemicals like chlorine bleach and vinegar (acids) or ammonia (base).

But life turns up in all sorts of places. Bacteria have adapted to the frigid cold of the polar regions.

At the other extreme, scientists have found single-celled organisms in Yellowstone National Park’s hot springs and also near lava flows from volcanoes. Microscopic organisms have even been found in rocks and caves far below the ground.

Some simple life forms provide food and nutrients for other organisms. Others help break down other material. Bacteria are used this way at sewage treatment plants.
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Simple life forms may even help other organisms stay healthy. Normal bacteria and other organisms inside your intestines keep you well. Even the tiniest life forms do important work in nature.


WORDS to KNOW


fungus: member of a kingdom of living things that can be single or multi-celled, but which do not make their own food. [FUNG-us]

digestion: process of breaking food down into useful nutrients. [dye-JES-chun]

parasite: an organism that feeds off another without giving its host any benefit. [PAIR-uh-site]

symbiotic: mutually beneficial. [sim-bye-OT-ik]

THE FUNGUS AMONG US

Do you enjoy mushrooms in your salad or on a burger? Mushrooms are a type of life called fungus. Over 65,000 kinds of fungi exist in nature.

Are you having a sandwich made with bread for lunch? Bread owes its light, airy texture to yeast. Yeast is another type of fungus.

Not all fungus is so friendly and appealing. Leave a loaf of bread in the cupboard too long, and bluish mold starts to grow. Miss cleaning your bathroom, and mold and mildew mount. Whether it’s black, red, or fluffy white, the stuff can get pretty gross!

Where do the fungi come from? Most fungi start from spores — tiny reproductive cells. Spores are often blown around by the air. If they land where conditions are right, they start to grow.

Fungi can be as small as a single cell. Yeast is one example.

Fungi can also be huge. One organism found in northern Michigan, Armillaria bulbosa, spread through 15,000 square meters of forest soil. One meter is about 39 inches. Scientists figured that the 1,500-year-old fungus weighed more than 10,000 kilograms, or 11 tons.

Many fungi feed on dead things. Fungi play a crucial role in nature. They decompose dead trees, leaves, and other plant and animal material. This way, the nutrients can be used again for new life.

But fungus digestion is weird. Fungi digest food outside their bodies. They give off chemicals that break down the food. Then the fungus’ individual cells absorb the nutrients.
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GET ACTIVE!

Get Vascular 

Unlike you, plants don’t have hearts to pump fluids through their bodies. So how does a plant’s vascular tubing get water from the roots to the leaves? The answer is capillary action — the attraction by which a solid, such as a tube, sucks up a liquid.

See for yourself how it works.

You need: 
clear glass 
water
 food dye 
fresh stalk of celery

1. Fill the glass half full of water.Add a few drops of food dye.

2. Carefully trim top and bottom ends of celery stalk. It should be taller than the glass.

3. Put the celery in the colored water. Place the glass where no one will disturb it for several hours.

4. After several hours, look at the celery.The top should show some of the dye’s coloring. Capillary action pulled the colored water from the glass up through the celery’s vascular tubing.

Some fungi are parasites. They feed off living things, without providing any benefits. Athlete’s foot is one example.

Still other fungi feed on living things, but they provide a benefit to the host. Scientists call this a symbiotic relationship.

Lichens are one example of a symbiotic relationship. Lichens are really two organisms that grow together — a fungus and a type of algae. The fungus gives the algae a place to live. The algae uses photosynthesis to make food for itself and the fungus.

Other fungi have symbiotic relationships with trees. Growing on roots, the fungi get food from the trees. In return, the fungi provide nutrients that help the trees fight frost and drought.
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PLANTS: PUTTING DOWN ROOTS

Scientists say at least 300,000 different types of plants exist today. Plants provide us with food, shelter, and even clothing.

Nearly all plants live on land. They hold themselves in place with roots. Roots also absorb water from the soil.

Almost all plants make their own food through photosynthesis. Parts of the plant contain a green substance called chlorophyll. These parts combine carbon dioxide and water in the presence of sunlight to make sugar and release oxygen.

Not all plants make seeds. Walk through a forest, and you’ll see moss growing on trees or rocks. The 10,000 species of moss are a type of plant called bryophyte. They reproduce by making spores, similar to fungi.

Seedless vascular plants also make spores. Vascular means the plant has “tubing.” The tubing gets water from the roots to the leaves where the plant makes food. The 12,000 species of ferns are seedless vascular plants.

Other plants reproduce from seeds. Many, but not all, seed-bearing plants make their seeds in flowers.


WORDS to KNOW


vascular: relating to tubes that transport liquid within an organism. [VAS-kyeh-lehr]

invertebrate: animal with no backbone. [in-VER-teh-brate]

vertebrate: animal with a backbone. [VER-teh-brate]

ANIMALS OF ALL SORTS

The animal kingdom is vast. It includes the tiniest beetle and the giant blue whale in the ocean. It includes sponges, worms, insects, fish, lizards, frogs, birds, tigers, and even you!

Backbones make a big difference to biologists who classify life forms. Invertebrates have no backbone. Vertebrates do.

Some invertebrates are soft and squishy. Earthworms and jellyfish are two examples. Other invertebrates have an outer covering. Shrimp, snails, and clams have shells, for example. Insects have a hard substance, called chitin, covering their bodies. The chitin holds their inner organs together and protects them.

Fish are animals with backbones. Some, like sharks, live in seawater. Others, like trout, have freshwater homes. Fish absorb oxygen from the water through their gills. They reproduce by laying eggs.

Amphibians are vertebrates. They change form as they mature.

NATURE STATS 
Many, Many Species 

Scientists have identified over 9,000 species of birds, 4,000 species of mammals, 6,000 reptiles, 4,000 amphibians, and 45,000 fishes.And these are just the animals with backbones! Nature’s diversity is truly amazing!

A frog, for example, begins its life by swimming around as a tadpole. As it matures, it begins to grow legs. When it’s ready, the adult frog hops out of the pond to live on land. When it’s time to reproduce, frogs lay eggs in water. The eggs will hatch into new tadpoles.

Reptiles are also vertebrates. They hatch from eggs and breathe air into their lungs. Scales cover their bodies. Snakes, alligators, and lizards are examples of reptiles.

Birds are animals of a different feather altogether. Most birds fly by flapping their wings, although some, like penguins and ostriches, do not fly. Birds’ beaks, feet, and bodies seem to come in all shapes and sizes. Young birds hatch from eggs.

Mammals are another class of vertebrates. Mammals have hair on their bodies instead of scales or feathers. Also, unlike other animals, almost all mammals are born alive, not hatched from eggs. Animal mothers nurse their babies with milk from their mammary glands.

Dogs, tigers, chimps, horses, and rabbits are examples of mammals. You are a mammal too.

Fish, amphibians, and reptiles are all cold-blooded. This means that their bodies are the same temperature as the area around them.

Birds and mammals, on the other hand, are warm-blooded. Their bodies control their own temperature. Your normal temperature is 98.6°F.


WORDS to KNOW


metamorphosis: significant change in body form as an organism changes from an immature animal into an adult [met-uh-MOR-foh-siss]

CHAINS, WEBS, AND PYRAMIDS

Only certain single-celled organisms and green plants make their own food.

Photosynthesis uses sunlight, water, and carbon dioxide to make simple sugar. Oxygen is given off as a byproduct. Living things that make their own food are called primary producers.

IT’S A NATURAL FACT!

Amphibians and Change 

“Amphibian” comes from the Greek words amphis, meaning double or two-sided, and bios, meaning life.“Amphibians are organisms with double or two lives,” explains Alan Richmond at the University of Massachusetts in Amherst.

The first part of the amphibian’s life is the larval stage.Then it undergoes metamorphosis, or change, to achieve its adult form.

Often the change is complete, as with frogs and toads.Most amphibians develop lungs to breathe air, plus legs to move around on land. Scientists speculate that amphibians were the first animals with backbones to live on land.

Other times, the amphibian keeps certain traits from its larval stage, like gills or certain skin features.Then the metamorphosis is said to be partial.


WORDS to KNOW


food chain: term used to describe who-eats-whom relationships in nature.

food web: term used to describe multiple relationships among predators and prey in nature.

carnivore: meat-eating animal. [KAR-nih-vor]

herbivore: plant-eating animal. [ER-bih-vor]

food pyramid: method for depicting how certain organisms in a habitat support other organisms higher up on the pyramid.

nocturnal: active at night. [nock-TER-nul]

ecological niche: an organism’s “place” in its habitat, such as the time of day it’s active or its specific feeding pattern. [EEK-oh-loj-ik-ul NISH]

echolocation: method bats use to locate prey with sound waves. [EK-oh-loh-CAY-shun]

Any living thing that can’t make its own food must get it from elsewhere. If an organism feeds on something that made its own food, it is called a primary consumer. Many primary consumers are, in turn, eaten by other organisms, which are called secondary or tertiary (third level) consumers.

A simple food chain would be grass making its own food, which is eaten by a zebra, which is killed and eaten by a lion. Another example is grass, eaten by a field mouse, which is eaten by an owl. Still another example is plankton in the ocean, which is eaten by krill (a shrimp-like animal), and which is in turn eaten by a whale.
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Not all relationships in nature are so simple. Instead, a food web may exist in which species are sometimes predators and sometimes prey. On the Arctic tundra, for example, caribou graze on lichens and plants. Summer mosquitoes feed by biting the caribou and other animals. Birds, in turn, eat the mosquitoes and other bugs. But birds may also become food for Arctic wolves. The wolves, in turn, might get bitten by mosquitoes or attacked by a polar bear.

How many of each type of organism is needed to maintain balance in nature? Generally, most areas support far fewer meat-eating animals (carnivores) than plant-eating animals (herbivores). In turn, each plant-eating animal needs many plants to support itself. As a result, scientists sometimes talk about a food pyramid. Organisms at the base of the pyramid support all the life forms above them.

CAUTION!

If you find a bat or any other mammal in the wild, do not handle it. A small number of these animals carry rabies, which is a deadly disease. If you are ever bitten or scratched by a bat or other wild animal, tell an adult immediately.They should call the local health department immediately. Rabies is a serious disease and you will need to be treated by a doctor to make sure you don’t get the disease.

FEATURED CREATURE

Bats 

Living on every continent except Antarctica, bats use different adaptations to survive. For one thing, bats are nocturnal, or active at night.

This ecological niche eliminates competition from animals that are active during the day.

As the only true flying mammals, bats can catch insects, snag treetop fruits, or sip flower nectar high off the ground. Bats’ wings are really modified hands. Strong muscles between the wings’ thin membranes power their flight.

Have you ever head the saying,“Blind as a bat”? In fact, contrary to popular legend, none of the 925 species of bats are blind. Large bats that feed on fruit often have very good eyesight. About 670 other bat species get help from echolocation.Think of it as an animal Marco Polo game.The difference is that the bat gets sounds back even when the prey don’t want to play.

In echolocation, the bat gives a high-pitched cry.The cry is ultrasonic. That means its sound frequency is above the range people can hear. Then the bat listens. Returning echoes bouncing off of nearby objects tell the bat where food is.

Bats in warm climates are active year round. In colder areas, some bats like the Indiana bat hibernate in caves.They become inactive and let their body temperatures drop.Meanwhile, their bodies burn stored fat. Hibernation is an important adaptation for these bats and various other animals. It saves energy the animal would otherwise use keeping warm and searching for scarce food.
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Vampire stories suggest that bats are blood suckers. Only three species of bats suck blood.They live in tropical or semitropical areas, and they feed on animals, not people.

Bats play important roles in nature. Many bats control pests by eating insects or other small animals. Still other bats eat fruit.They help spread seeds. Some may carry the fruit away from the tree before eating it, and then leave the seeds in the new spot.Others may actually eat the seeds with the fruit, but later pass them, unharmed, with their waste.

People often pose threats to bats. Pesticides can poison bats. Bats disturbed from hibernation may use up energy too quickly before spring comes. Building or mining projects can ruin bat homes.

GET ACTIVE!

Imaginary Animals 

You won’t see these animals in nature. But it’s fun to imagine them!

You need:
21 index cards 
pencil 
drawing markers

1. Working only on the blank side, make a small mark halfway along the long side of each index card.You’ll match these lines up as you “build” your creatures.
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2. Draw different animal heads on 7 cards. Include some of these features: sharp pointy teeth; flat teeth; big ears; big eyes; huge nose; pointy beak; long tongue.
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3. Draw different animal bodies on another 7 cards. Give some wings.Give others arms.Give others claws.Make some thin and some fat. Draw on fur, feathers, or scales.
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4. Draw different animal ends on the last 7 cards.Make some have long legs. Give others short legs.Draw hooves, claws, paws, fins, and toes.Draw “bug bottoms” too.
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5. Now mix and match the cards to create imaginary animals. Make up stories about how different body parts help your animal survive in its habitat.
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ADAPTED TO THE ENVIRONMENT

Surviving in nature can be tough, but organisms manage, thanks to adaptations. Adaptations are features that help life forms survive in their habitats, or homes.

Physical adaptations are part of the organism itself. Hummingbirds, for example, have thin, pointed beaks. The shape is just right for sucking nectar from trumpet-shaped flowers.

Spider monkeys’ strong tails can support them as they hang from tree branches. The adaptation helps them find food and get around in the rain forest treetops.


WORDS to KNOW


adaptation: feature that helps a species survive in its environment. [ad-ap-TAY-shun]

Life forms may also make behavioral adaptations. In suburban areas near woods, for example, raccoons often “hunt” in garbage cans. Although buildings reduced their traditional habitat, they are still able to find food.

As you learn about nature’s life forms, think about how they adapt to their environments. Nature’s creatures are truly amazing.

GET ACTIVE!

Bat Ears 

Bat ears are another important adaptation. Even bats with tiny bodies have relatively large ears.How would large outer ears affect your hearing?

1. Curl an 8-1/2” x 11” sheet of paper around your left ear.Hold it in place with the right hand.

2. Place the left hand right at the opening of the paper and rub your fingers together. Can you hear the noise?

3. Keep the left hand in place and remove the paper with your right hand. Can you still hear your fingers rubbing together?

4. Switch hands and try the experiment with your right ear.

The paper acts like an extension of your ear to funnel sound waves in. Bats’ relatively large ears funnel sounds back to help them find prey with echolocation.
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