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Introduction: Welcome to the Living World
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Hello, and welcome. I am so glad you are here.

Right at this very moment, no matter where you are, an amazing story is unfolding all around you. It is a story of survival, of incredible journeys, and of tiny creatures with giant jobs to do. It is happening in the tallest trees and in the deepest oceans. It is happening in the park down the street, in the cracks of the sidewalk, and even inside your own body.

This is the story of life. And this book is your invitation to become a part of it.

Have you ever watched a line of ants marching across the ground and wondered where they are going? Have you ever seen a seed sprout from the dirt and wondered how it knows to reach for the sun? Have you ever looked at your own hands and wondered how they work, how they heal, and what they are made of?

If you have ever asked questions like these, then you are already thinking like a scientist. You are already curious. And curiosity is the only tool you need to begin the greatest adventure of all: exploring the living world.

You might think that science is something that only happens in a laboratory with bubbling chemicals and complicated equipment. But that is only a very small part of it. The real work of science, and especially the science of life, happens everywhere. It happens when you stop to watch a spider spin its intricate web. It happens when you listen to the chorus of birds at sunrise. It happens when you notice the first green shoots of spring pushing their way through the soil.

The world is a giant, living puzzle, full of secrets and wonders waiting to be discovered. And for the next twenty chapters, you and I are going to be detectives. We are going to look for clues, ask big questions, and piece together the amazing story of what it means to be alive.

What Does "Biology" Mean?

Before we start our adventure, let's talk about that word on the cover: Biology. It might sound like a big, complicated, serious word. But if we break it down, it is actually very simple.

Let's cut the word in half.


●  Bio: This first part comes from an old word, "bios," which simply means "life." Think about it. When we read a biography, it is the story of someone's life. When we talk about biodiversity, we are talking about the variety of life. So, whenever you see "bio," think "life."

●  -ology: This second part, "ology," means "the study of." You see it at the end of lots of science words. Geology is the study of the Earth. Meteorology is the study of weather. So, whenever you see "-ology," think "the study of."


Now, let's put them back together.

Bio + ology = The study of life.

That is it. That is all biology is. It is the science of asking questions about every living thing, from the smallest, invisible bacterium to the giant blue whale, and everything in between. It is the study of how living things work, how they grow, how they survive, and how they are all connected to one another.

So, when you say you are studying biology, all you are really saying is, "I am learning about life." And that is one of the most exciting things you can ever learn about, because you are a part of it, too. Every breath you take, every bite of food you eat, every time your heart beats, you are living out the amazing rules of biology.

Why Studying Life is Like Being a Detective of Nature

Imagine a detective arriving at the scene of a mystery. They do not have all the answers right away. They have to look for clues. A footprint in the mud. A strange thread caught on a branch. A sound that seems out of place. The detective's job is to use their powers of observation to notice all these little details, and then use their brain to figure out what story the clues are telling.

That is exactly what a biologist does. Our planet is the scene of the greatest mystery, and a biologist is a nature detective.

A biologist might see a tiny hummingbird hovering at a bright red flower.


●  The Observation: The bird is visiting a specific type of flower.

●  The Clue: The flower is red and shaped like a long tube. The hummingbird has a long, skinny beak.

●  The Detective Work: The biologist asks, "Why this flower?" They watch closely and see the bird's long beak fits perfectly into the tube-shaped flower to drink the sweet nectar inside. While it is there, yellow pollen from the flower gets dusted onto the bird's head. When the hummingbird flies to the next red flower, it carries that pollen with it, helping the flowers to make seeds.

●  Solving the Case: The detective realizes it is not a coincidence. The bird and the flower have a special relationship. The flower's shape and color are perfectly adapted to the bird, and the bird's beak is perfectly adapted to the flower. They are helping each other to survive.


This is what makes studying biology so much fun. You are not just memorizing facts from a book. You are learning how to read the clues that nature leaves for you.

Your First Mission as a Nature Detective

You can start right now. You do not even have to leave the room.


●  Step 1: Find a window and look outside for three minutes.

●  Step 2: In your mind, or on a piece of paper, make a list of everything you see. A tree, a car, a bird, a cloud, a building, a blade of grass, a person walking their dog.

●  Step 3: Now, look at your list and divide it into two new lists: "Living" and "Non-Living."

●  Step 4: Think about your choices. How did you decide? Why did you put the bird on the living list and the car on the non-living list? The bird can move by itself, but so can the car. The tree does not seem to be moving at all, but you probably put it on the living list. Why?


Congratulations, detective. You have just taken the first step in tackling the biggest question in all of biology.

The Big Question: What Makes Something Alive?

This question seems simple at first, but it is one of the most important and interesting puzzles in science. What is the difference between a rock and a rabbit? Between a puddle and a plant?

A rock can be very old. It can change over time through erosion. It can move if it rolls down a hill. But we all know it is not alive.

A rabbit is also made of materials from the Earth. But it does something completely different. It hops and eats. It breathes. It grows from a tiny baby into an adult. It can have more baby rabbits. It responds to the world, running away if it senses danger.

The secret ingredient that separates the rabbit from the rock is life. But what is life, really?

Scientists have spent a long time thinking about this, and they have realized that it is not just one thing that makes something alive. Instead, all living things share a special set of skills or characteristics. Think of it as a secret checklist for life. To be considered alive, an organism has to be able to do all of the things on the list.

In Chapter 1, we are going to dive deep into this checklist and explore the seven amazing signs of life. We will discover that every living thing, no matter how different it looks, from a worm wiggling in the soil to you reading this book, is playing by the same set of rules. Understanding these rules is the first key to unlocking the entire story of biology.

Our Great Adventure Together

This book is your guide on an epic journey through the world of life. We will start small, and we will build our knowledge one step at a time, just like building a house out of bricks. By the end, you will see how everything fits together to create the big, beautiful picture of our living planet.

Our adventure is divided into five parts.


●  Part One: The Basics of Life. We will start by becoming experts on the fundamentals. We will explore those seven signs of life we just talked about. Then, we will zoom in with a powerful imaginary microscope to meet the tiny building blocks that all living things are made of: cells. We will even crack the code of life itself and learn about DNA, the amazing instruction manual hidden inside every cell. Finally, we will discover the invisible world of microorganisms, the tiny helpers that have a huge impact on our world.

●  Part Two: The World of Plants. Next, we will turn our attention to the quiet, green engine that powers our planet. We will investigate what makes a plant a plant, from its deep roots to its beautiful flowers. We will uncover the amazing process of photosynthesis, where plants eat sunlight for lunch. And we will follow the incredible journey of a plant's life cycle, from a tiny, sleeping seed to a tall, strong tree.

●  Part Three: The Animal Kingdom. Then, we will explore the wild and wonderful animal kingdom. We will learn what makes animals different from plants and meet all the major groups, from fish that live in the water to mammals that walk the land. We will become masters of disguise as we study animal adaptations like camouflage and mimicry. And we will trace the life cycles of different animals as they grow, change, and create the next generation.

●  Part Four: Ecology and Interactions. Once we have met the plants and animals, we will see how they all live together. This is the science of ecology. We will untangle food chains and food webs to see who eats whom. We will explore all the different homes, or habitats, that Earth provides, from scorching deserts to freezing oceans. We will see that no organism lives alone, and that every living thing depends on other living things to survive.

●  Part Five: Biodiversity and Conservation. In our final part, we will zoom out to see the big picture. We will learn about biodiversity, the incredible variety of all life on Earth, and why it is so important. We will look at the powerful connection between humans and the environment and learn how we can be heroes for our planet. We will finish by looking to the future, exploring the amazing ideas and technologies that are helping us protect our precious world.


You Are About to Become a Young Naturalist!

By picking up this book, you have made a choice. You have decided to be curious. You have decided to pay attention. You have decided to learn the story of your amazing planet and your place within it.

That makes you something special. It makes you a naturalist.

A naturalist is anyone who studies nature. They are people who love to be outside, who watch animals, who learn the names of trees, and who are filled with wonder about the living world. You do not need a fancy degree or a special uniform to be a naturalist. All you need is a desire to learn and a willingness to look closely.

This book will be your guide, but your real classroom is all around you. It is waiting for you in your backyard, in the sky above your head, and in the park at the end of your street.

So, get ready. The greatest story on Earth is about to begin, and you have a front-row seat. Your adventure as a young naturalist starts now.
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Chapter 1: What Does It Mean to Be Alive?
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Hello, and welcome, young naturalist! I am so glad you are here. Get ready to start one of the most exciting adventures you will ever take, a journey into the world of biology.

That word, “biology,” might sound big and scientific, but it is actually quite simple. Let’s break it down. “Bio” means life, and “ology” means the study of. So, biology is the study of life. It is the amazing science of exploring every living thing, from the tallest tree in the forest to the tiniest bug crawling on a leaf, from the giant blue whale swimming in the ocean to the invisible germs that can make you sick or help you digest your lunch.

Studying biology is like being a detective. A detective looks for clues to solve a mystery, right? Well, the natural world is full of amazing mysteries, and you are the detective who gets to look for clues to figure them out. Why do birds build nests? How do fish breathe underwater? Why do leaves change color in the fall? These are all mysteries that biology helps us solve. The clues are all around you, in your backyard, in the park, and even inside your own body.

This book is your detective’s guide. Together, we will look for clues, ask big questions, and uncover the secrets of the living world. We will start with the biggest question of all: What does it mean to be alive?

Think about it for a moment. Look around you right now. You might see a person, a plant, or maybe a pet. You know they are alive. You might also see a chair, a table, or a rock. You know those things are not alive. But how do you know? What is the special difference between a puppy and a pencil, or a flower and a fork?

That is what this chapter is all about. We are going to discover the seven secret signs of life. These are the seven special things that all living creatures do, and that non-living things cannot. Once you know these seven signs, you will be able to look at anything in the world and decide for yourself if it is alive or not. You will have the first and most important tool for being a nature detective.

So, put on your detective hat and get your magnifying glass ready. You are about to become an expert on life itself. Let’s begin our investigation!

The Seven Signs of Life

Imagine you are an astronaut who has just landed on a new planet. You look out of your spaceship window and see strange things all around. Some look like colorful, lumpy rocks. Others look like tall, spindly sticks with glowing tips. Your mission is to figure out if there is life on this planet. How would you do it? You cannot just ask them. You need to observe them and look for clues.

Scientists on Earth have done the same thing for centuries. They have observed everything around them and have agreed on a checklist of seven things that something must do to be considered “alive.” If it does all seven, it is a living organism. If it misses even one, it is non-living.

Think of it as a secret club. To get into the “Alive Club,” you have to have all seven membership cards. Let’s meet them one by one. A good way to remember them is with the name MRS. GREN. Each letter in her name stands for one of the seven signs of life.

M - Movement

R - Respiration

S - Sensitivity

G - Growth

R - Reproduction

E - Excretion

N - Nutrition

Now, let’s investigate each of these clues more closely, like true nature detectives.

M is for Movement

The first sign of life is movement. When you think of movement, you probably think of things like running, jumping, and walking. And you are right! Animals move all the time. A cheetah sprints across the savanna to catch its dinner. A monkey swings from branch to branch in the jungle. A fish uses its fins to swim through the water. You use your legs to walk to school or kick a ball.

This kind of movement is easy to see. Animals move to find food, to escape from danger, to find a safe place to rest, or to find a partner. It is one of the most obvious signs of being alive.

But what about plants? A tree in your backyard does not get up and run around. A flower in a pot on your windowsill does not jump up and down. Does that mean they are not alive? Of course not. Plants are definitely alive, but their movement is just slower and a little more secretive. You have to be a patient detective to spot it.

Have you ever seen a sunflower in a field? In the morning, its big, yellow face will be turned toward the east, where the sun rises. As the day goes on, the sunflower’s head will slowly, slowly turn to follow the sun as it moves across the sky. By evening, it will be facing west. This special kind of movement is called phototropism, which is a fancy way of saying “turning toward light.”

Many plants do this. They need sunlight to make their food (we will learn more about that later), so they move their leaves and stems to catch as many rays as possible. You can even see this with a houseplant.


Nature Detective Activity: Spot the Slow Movement


	Find a houseplant near a window. If you do not have one, you could try this with a plant in your yard or at a park.

	Observe its leaves. Notice exactly which way they are pointing. Are they facing the window? Are they spread out flat? You could even take a picture or draw a quick sketch of the plant in a notebook to remember its position.

	Wait a few days. Leave the plant alone for two or three days.

	Observe it again. Go back to the plant and look closely. Have the leaves moved? Are they pointing more directly at the window than before? If you carefully turn the pot around so the leaves face away from the window, check again in another few days. You will likely find that the leaves have twisted back around to face the light again. They moved!


Even the roots of a plant move. You cannot see them because they are underground, but they are constantly growing and twisting, pushing their way through the soil to find water and nutrients.

So, all living things move. Animals move quickly and obviously, while plants move slowly and secretly. But they all move. Non-living things, like a rock or a toy car, cannot move by themselves. You can push the car, or the wind can blow it, but it cannot decide to move on its own. Movement from within is the first big clue of life.

R is for Respiration

What is the first thing you do when you wake up in the morning and the last thing you do before you fall asleep? You breathe. You breathe in and you breathe out, all day and all night, without even thinking about it.

Many people think that respiration is just another word for breathing. Breathing is a part of it, for sure, but respiration is actually something much more amazing happening inside every single living cell.

Respiration is the process of getting energy from your food.

Think about a car again. A car needs gasoline to run. The engine burns the gasoline to release energy, which makes the wheels turn. Living things do not use gasoline. They use food. Respiration is the process that turns that food into usable energy, the energy you need to run, think, and even sleep.

For animals and people, this process requires oxygen, which we get from the air we breathe. We take in food (nutrition) and we breathe in oxygen. Inside our cells, the oxygen helps to break down the food in a special chemical reaction. This reaction releases the energy stored in the food. It also produces a waste gas called carbon dioxide, which we get rid of when we breathe out.


Nature Detective Activity: Feel the Energy


	Stand perfectly still for one minute. Place your hand on your chest and feel how slowly and calmly you are breathing.

	Now, do some exercise! Jump up and down, do ten jumping jacks, or run in place for one full minute.

	Stop and feel again. Place your hand on your chest now. What do you feel? Your heart is probably beating much faster, and you are breathing much faster and deeper.

	Why the change? Your muscles needed a lot more energy to do all that jumping. To get that energy, your cells had to perform respiration much faster. To do that, they needed more oxygen, so you started breathing faster to supply it. You were feeling respiration in action!


But what about organisms that do not have lungs, like plants and fish? They still need to respire. They still need to turn their food into energy. They just get their oxygen in different ways.

Fish use special organs called gills to take in oxygen that is dissolved in the water. They swim with their mouths open, letting water flow over the gills, which absorb the oxygen.

And yes, plants respire too! This often surprises people. We will learn later that plants make their own food using sunlight, in a process called photosynthesis. But once they have made their food (a type of sugar), they still have to turn it into usable energy. They do this through respiration, just like we do. Plants have tiny little pores, or holes, on their leaves called stomata. They take in gases like oxygen through these tiny holes and release waste gases. They respire all day and all night.

So, respiration is our second sign of life. All living things respire to create the energy they need to live. A non-living thing, like a computer, might use energy from electricity, but it does not respire. It cannot take in food and oxygen to create its own power.

S is for Sensitivity

Have you ever walked from a dark room into the bright sunshine and found yourself squinting? Or touched something very hot by accident and pulled your hand away instantly? If you have, then you have experienced sensitivity.

Sensitivity is the ability to sense and react to changes in your surroundings. These changes are called stimuli. The bright light was a stimulus, and your reaction was to squint. The hot stove was a stimulus, and your reaction was to pull your hand away.

Being sensitive helps living things stay safe and find what they need to survive. An earthworm feels the vibrations in the ground when a bird is hopping nearby and quickly burrows deeper to avoid being eaten. A deer in the forest smells the scent of a wolf on the wind and runs away. A shark in the ocean can sense the tiniest drop of blood from far away and knows that food might be nearby.

All living things, including plants, are sensitive. We already learned that plants are sensitive to light, moving their leaves to catch more of it. But they are sensitive to other things, too.

Have you ever seen a plant called a sensitive plant, or Mimosa pudica? If you gently touch its leaves, they will instantly fold up as if they are shy. This is a very fast and obvious reaction. The touch is the stimulus, and the leaves folding is the response. Scientists think they do this to look smaller and less tasty to hungry animals.

Plants are also sensitive to gravity. No matter which way you plant a seed, the roots will always grow down into the soil (where they can find water), and the stem will always grow up toward the light. Gravity is the stimulus that tells the roots which way is down.

They are also sensitive to water. The roots of a plant will always grow toward a source of water in the soil. They can sense where the moisture is and change their direction to find it.


Nature Detective Activity: The Touch Test


	Find a bug. Look for an ant on the sidewalk, a ladybug on a leaf, or a roly-poly under a rock. (Be gentle and do not harm it!)

	Create a stimulus. Gently place your finger or a small twig in its path.

	Observe the reaction. What does the bug do? Does it stop? Does it turn around and go the other way? Does the roly-poly roll up into a ball?

	Try it with a non-living thing. Now, place a tiny pebble or a crumb on the sidewalk. Put your finger in front of it. Does it react? No. It has no sensitivity. It cannot sense or respond to its environment.


Sensitivity is a key difference between living and non-living things. Your video game controller might vibrate when you crash a car in the game, but it is not sensing the crash and deciding to react. It is just following the instructions programmed into it. A living organism, on the other hand, has a real awareness of its environment. This is our third powerful clue.

G is for Growth

This is probably one of the easiest signs of life to understand. All living things grow.

You started out as a tiny baby. Now, you are bigger and taller. Your clothes from a few years ago do not fit you anymore. You are growing! A tiny, fluffy kitten grows into a full-sized cat. A wriggly tadpole grows legs, loses its tail, and becomes a frog. An acorn, so small you can hold it in your hand, grows into a giant oak tree that can be bigger than a house.

Growth is the process of getting bigger. For many organisms, like you and the kitten, growth happens because your body is making more cells. We will learn all about cells in the next chapter, but for now, just think of them as tiny living bricks. To grow, your body just adds more bricks, making you bigger and stronger.

For some single-celled organisms, which are creatures made of just one single cell, growth just means that one cell gets bigger before it splits into two.

Plants grow their whole lives. They are always pushing new leaves out, making their stems thicker, and sending their roots deeper into the ground. Trees get a little bit taller and a little bit wider every single year. You can even see how much a tree has grown by looking at the rings inside its trunk if it has been cut down. Each ring represents one year of growth.

Does a non-living thing grow?

You might think of a snowball. If you roll a small snowball in the snow, it gets bigger and bigger. Is it growing? Not in the biological sense. The snowball is just adding more snow to its outside. It is not growing from the inside out, like a living creature does. It is not making more of itself. The same is true for a mountain that gets bigger from a rockslide, or a sand dune that gets bigger as the wind blows more sand onto it. They are simply adding more material to the outside.

True growth, the kind living things do, is an internal process. It is complex and controlled from within the organism itself. This is our fourth sign of life.

R is for Reproduction

What would happen if living things could not make more of themselves? The first cat would have lived its life, and then there would be no more cats. The first oak tree would have grown old and fallen, and there would be no more oak trees. Life on Earth would have ended a very, very long time ago.

To continue life, living organisms must be able to reproduce. Reproduction is the process of making new living things, which are often called offspring. It is our fifth sign of life.

There are two main ways that living things reproduce.

The first is by one parent making a copy of itself. This is common with very simple organisms. A tiny bacterium, for example, which is a single cell, will grow to a certain size and then just split in half, creating two new bacteria that are exactly the same. Some plants can do this too. If you cut a piece off of some plants, like a spider plant, and put it in soil, it can grow roots and become a whole new plant.

The second way involves two parents. You see this with most animals, including humans, dogs, birds, and fish, as well as with flowering plants. The two parents combine information to create a new, unique offspring. A mother dog and a father dog have a litter of puppies. The puppies will look a bit like their mother and a bit like their father, but they will not be an exact copy of either one. This mixing of information is what makes everyone, and every living thing, a little bit different. It creates variety.

Plants with flowers reproduce in this way too. They create seeds, which are like tiny baby plants in a protective coat. A seed contains all the instructions needed to grow into a new plant, but it can stay dormant, or asleep, for a long time until the conditions are just right for it to start growing.

Reproduction is a crucial sign of life because it ensures that life continues. Non-living things cannot reproduce. Your bicycle cannot create a tiny baby bicycle. A rock cannot split in half to make two new rocks. The ability to create the next generation is something only living things can do.

E is for Excretion

Think about what you ate for lunch today. Your body is very good at taking all the useful parts of that food, the vitamins and nutrients that give you energy to grow and play. But what about the parts that your body cannot use? And what about the waste products created by processes like respiration?

They have to go somewhere. If they built up inside you, they would become poisonous and make you sick. The process of getting rid of waste products is called excretion. It is our sixth, and sometimes smelliest, sign of life.

All living things produce waste, and they all have ways to get rid of it. For humans and other mammals, this happens in a few ways. When we breathe out, we excrete the waste gas carbon dioxide. When we get hot, our skin releases sweat, which is made of water and other waste salts. And, of course, our bodies get rid of leftover food waste and other toxins through urine and feces when we go to the bathroom.

It might seem a bit yucky to talk about, but excretion is absolutely essential for life.

What about other living things? A fish releases its waste products directly into the water. Even a single-celled amoeba, a tiny blob-like creature living in pond water, has a special little bubble inside it that collects waste. When the bubble is full, it moves to the edge of the cell and squirts the waste out.

And plants? Do they excrete? Yes, they do! They are just very neat and tidy about it. During photosynthesis (making their food), they create oxygen as a byproduct. For the plant, this is waste, but it is the very gas that we and other animals need to breathe! They release this oxygen into the air through the tiny holes on their leaves. They also release excess water vapor through these same holes, in a process similar to sweating. Some plants also store waste products in their leaves, which then fall off in the autumn.

Excretion is a sign of all the busy activity happening inside a living thing. A non-living thing, like a doll or a book, does not take in food or have chemical reactions, so it does not produce waste. It has no need for excretion. This is a very important clue that separates the living from the non-living.

N is for Nutrition

Our final sign of life, the N in MRS. GREN, stands for nutrition.

Every living thing needs energy. Energy to move, energy to grow, energy to be sensitive to its surroundings. Where does this energy come from? It comes from food. Nutrition is the process of taking in or making food to get energy.

Organisms get their nutrition in two very different ways.

Some organisms, called producers, make their own food. The most famous producers are plants. Plants are like incredible little chefs. They take simple ingredients from the world around them, carbon dioxide from the air, water from the soil, and energy from sunlight, and they cook it all up inside their leaves to make their own food, a type of sugar called glucose. This amazing process is called photosynthesis, and it is the foundation for almost all life on Earth.

Other organisms, called consumers, cannot make their own food. They have to get their energy by eating, or consuming, other living things. Consumers include all animals, from the tiniest insect to the biggest whale.

Some consumers eat only plants. They are called herbivores. Rabbits, deer, cows, and many caterpillars are herbivores.

Some consumers eat only other animals. They are called carnivores. Lions, sharks, eagles, and spiders are carnivores.

Some consumers eat both plants and animals. They are called omnivores. Bears, raccoons, and humans are omnivores. You had a salad (plant) and some chicken (animal)? That makes you an omnivore!

There is one more important group called decomposers. These are organisms like fungi (mushrooms) and many types of bacteria. They get their nutrition by breaking down dead plants and animals. They are nature’s clean-up crew, recycling nutrients back into the soil so that plants can use them again.

So, whether an organism makes its own food, eats plants, eats other animals, or recycles dead things, it must have a way of getting nutrition. A non-living thing does not need food. You do not have to feed your teddy bear. A stone does not need to eat lunch. The need for nutrition is the final, essential sign of life.

The Great Investigation: Living or Non-Living?

Now that you know the seven signs of life, MRS. GREN, you are officially equipped to be a nature detective. You can look at anything and investigate it to see if it belongs to the “Alive Club.”

Let’s practice together. Let’s pick something we all know, a car, and see if it is alive.

The Car Investigation


●  Movement? Yes, a car definitely moves. But can it move by itself? No. It needs a driver to turn it on and press the gas pedal. It does not move from within. (Fail)

●  Respiration? A car uses oxygen to burn fuel to get energy. This sounds a bit like respiration. But it is not a controlled chemical process inside living cells. It is just burning. (Fail)

●  Sensitivity? Does a car react to its surroundings on its own? It has headlights to sense darkness and wipers to sense rain, but those have to be turned on by a person. A car cannot swerve on its own to avoid a squirrel (though some new cars are getting close!). It is not truly aware. (Fail)

●  Growth? Does a car grow bigger? No. It stays the same size as the day it was made. (Fail)

●  Reproduction? Can a car make baby cars? Definitely not. (Fail)

●  Excretion? Does it get rid of waste? Yes, it releases exhaust fumes from its tailpipe. So, it does have a form of excretion. (Pass)

●  Nutrition? Does it need food? You could say it needs gasoline, which is like its food. (Pass, sort of)


Verdict: The car only passed two, maybe three, of the tests. To be alive, it has to pass all seven. So, a car is officially non-living.

Now, it is your turn!


Nature Detective Checklist: Is It Alive?

Pick something from the list below, or choose something you see around you right now. Ask the seven questions for it and write down or say your answers.

Investigation Subjects:

●  A cloud

●  A river

●  A candle flame

●  A potato from your kitchen

●  A mushroom in the grass

The Checklist:


	Does it move on its own? (Movement)

	Does it create energy from food? (Respiration)

	Does it react to its environment? (Sensitivity)

	Does it grow from the inside? (Growth)

	Can it make more of itself? (Reproduction)

	Does it get rid of waste? (Excretion)

	Does it need to take in food? (Nutrition)



How did you do? You might have found some tricky ones. A candle flame moves and seems to eat the wax (nutrition) and release smoke (excretion), but it cannot grow, reproduce, or sense things. It is a chemical reaction, not a living thing. A river moves, but it cannot do any of the other things. A potato is a tricky one! It is part of a plant. It does not move much, but it is storing food (nutrition), it is respiring (very slowly), and if you plant it, it can grow a whole new potato plant (reproduction). So, a potato is alive!


Why So Many Shapes and Sizes?

So, we know what makes something alive. But when we look at the living world, it is mind-boggling. Life comes in an incredible variety of shapes, sizes, colors, and forms.

Think about the smallest living thing you can imagine, maybe a tiny ant. Now think about the biggest, maybe a giant blue whale, which is as long as three school buses. Both are alive. Both pass the MRS. GREN test. A delicate, beautiful butterfly and a tough, prickly cactus are both alive. A slimy slug and a feathered eagle are both alive.

Why is there so much variety? Why are living things not all the same?

The answer is that each living thing is specially equipped, or adapted, to survive in its own unique home, or environment. Over very, very long periods of time, life has changed and developed to fit perfectly into every little nook and cranny on our planet.

A polar bear lives in the freezing cold Arctic. To survive, it has a thick layer of fat, or blubber, to keep it warm. It also has a thick coat of white fur, which helps it hide in the snow so it can sneak up on its prey.

Now, think of a camel living in the hot, sandy desert. It does not need a thick coat of fur. Instead, it has wide, flat feet to help it walk on the soft sand without sinking. It can store large amounts of water in its body, allowing it to go for long periods without a drink. It has long eyelashes to keep the blowing sand out of its eyes.

Both the polar bear and the camel are animals, but they look completely different because they are adapted to live in completely different environments.

The same is true for plants. A cactus in the desert has a thick, waxy skin to stop water from escaping, and it stores water in its spongy stem. Instead of big leaves, it has sharp spines, which protect it from being eaten by thirsty animals.

A big-leafed plant in a shady rainforest, on the other hand, has huge leaves designed to catch as much of the limited sunlight as possible as it filters down through the tall trees.

Every single feature of a living thing, its shape, its color, its size, its behavior, is a clue that tells you a story about where it lives and how it survives. As we continue our journey through this book, we will become experts at reading these clues and understanding the amazing stories they tell.

For now, the most important thing to remember is that this incredible variety, called biodiversity, is what makes our planet so special and interesting. Every living thing has a role to play in its environment, and they are all connected in a giant, beautiful puzzle of life.

Key Takeaways from Chapter 1

Wow, you have just taken your first giant step into the world of biology. You have learned the most fundamental secret of all, how to tell the difference between what is alive and what is not. Let’s review the clues you have discovered.


●  Biology is the study of life. Being a biologist is like being a detective for nature.

●  All living things share seven characteristics, which we can remember with MRS. GREN.

●  Movement: All living things move, even if it is very slow, like a plant turning toward the sun.

●  Respiration: All living things release energy from their food.

●  Sensitivity: All living things can sense and respond to changes in their surroundings.

●  Growth: All living things get bigger and more complex.

●  Reproduction: All living things can make more of themselves.

●  Excretion: All living things get rid of waste.

●  Nutrition: All living things need to take in or make food for energy.

●  Something must do all seven of these things to be considered alive.

●  Life comes in countless shapes and sizes because each organism is adapted to survive in its own special environment.


You are no longer just a kid, you are a naturalist. You have a
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