Introduction to Ecosystems
An ecosystem can be as large as a whole forest, or as small as a fallen log in your backyard. All ecosystems, no matter how big or small, have some of the same features. What makes an ecosystem an ecosystem?

An ecosystem includes all of the living and nonliving things in a specific area that interact with each other. These interactions are called interdependence. All of the living and nonliving things depend on each other. If one thing changes, everything else is affected, too!
The living things in an ecosystem are called biotic factors. Fish, plants, deer, and bacteria are all examples of biotic factors. All living things in an ecosystem are important. They depend on each other. One way that biotic factors are connected is through food chains. 
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The nonliving things in an ecosystem are called abiotic factors. Water, rocks, and carbon dioxide are all examples of abiotic factors. One way that abiotic factors and biotic factors are linked is through photosynthesis.
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Biotic (Living) Factors

The living things in an ecosystem are called biotic factors. The word “biotic” means “alive.” 


Animals like mosquito fish, sunfish, and snails are biotic factors. Algae and plants like duckweed and elodea are also biotic factors. Even though they are too small to see, bacteria are also living things. All living things are important, no matter how big or small. Many living things are connected through food chains and food webs.
[image: image3.jpg]


         [image: image4.jpg]



[image: image5.jpg]


         [image: image6.jpg]




What makes something “alive” versus “not alive?” This can be a difficult question to answer, but there are several features that most living things have:

Living things have the ability to grow and reproduce. Animals are born small and get bigger over time. Plants might start out as a tiny seed and then grow into a huge tree! 


Living things adapt or respond to their environment. When it gets cold outside, some animals shiver to stay warm. Some plants lose their leaves in the winter.


Living things are made of one or more cells. The cells in an animal or plant look very different, but they have some of the same features. Most cells have a cell membrane, cytoplasm, and a nucleus. Bacteria are made of just one cell, but they are still a living organism.
Abiotic (Non-Living) Factors 

The nonliving things in an ecosystem are called abiotic factors. The word “abiotic” means “not alive.” Nonliving things do not grow, reproduce, adapt, or have cells like living things do.

Some abiotic factors are easy to see. The water and rocks in a river are both abiotic factors. The animals swim or hunt in the water. The rocks provide shelter for some living things like snails or small fish. 
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There are also many abiotic factors that you cannot see. Two very important abiotic factors are oxygen and carbon dioxide. Oxygen and carbon dioxide are gases that are dissolved in the water. These molecules are very important to the process of photosynthesis. 
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Interdependence

Interdependence is how living things and nonliving things interact with each other and depend on each other. This is a very important part of ecosystems. Biotic factors and abiotic factors that depend on each other are part of the same ecosystem. If they are not interdependent, then they are not part of the same ecosystem. 


Some things have a direct relationship. This means that two things are directly connected. In the diagram below, wolves eat deer for food. When wolves eat deer, it causes the deer population to decrease. The wolves directly cause a change in the number of deer.
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Some things have an indirect relationship. This means that a change in one thing will affect something else through a chain of events. If you look at the diagram above, you can see that hunters are not directly connected to grass. But what would happen to the grass if there were more hunters? Eventually, the grass would decrease. Can you see the chain of events that causes grass to decrease when hunters increase? You can follow the chain of events from hunters to wolves to deer to grass to find out what will happen.


To understand an ecosystem, you have to think about all of the direct and indirect relationships. Even the simplest food chain has both kinds of relationships. Photosynthesis is another process that connects things directly and indirectly.
Chain of Events

Everything in an ecosystem is connected directly or indirectly. These connections are what make the living and nonliving things in an ecosystem interdependent.


A chain of events is all of the cause-and-effect relationships that explain how a change in one part of the ecosystem causes changes in another part of the ecosystem.

A chain of events is like dominos. When the first domino falls over, it causes the next one to fall, which causes the next domino to fall, and so on. The first domino does not knock over the others… but it causes the others to fall down indirectly. The first domino has an indirect relationship to the others.
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Imagine the chain of events if humans hunted all of the wolves in a forest. First, all of the wolves would be gone. In the second step of the chain, the deer would rapidly increase because their main predator is gone. In the third step, the grass would disappear because the extra deer would eat it all. Over time, the deer would starve because they ate all their food. This is how a change in the number of wolves could affect the rest of the ecosystem through a chain of events.



Sometimes more than one chain of events happens at the same time! This is because one starting cause might lead to many different effects. So if one population of organism changes, many other organisms might be affected, too! This is why human beings have to be careful about the changes we make in an ecosystem. Sometimes a small change can cause major consequences that we cannot predict. 

Food Chains and Food Webs

Food chains and food webs describe the eating and feeding relationships between organisms in an ecosystem. These relationships are how energy and nutrients move through the ecosystem. They pass from one organism to the next. 


Food chains have different levels. Producers and prey are closer to the “bottom” of the food chain. Consumers and predators are closer to the “top.” A simple food chain contains a producer, a primary consumer, and a secondary consumer. 

The energy in a food chain flows from the bottom to the top. There is more energy at the bottom than the top. This is why there always more producers than primary consumers, and more primary consumers than secondary consumers. 
A food chain starts with producers. Producers are organisms that use the Sun’s energy to make their own food in the form of sugar. Producers are the source of food and energy for all organisms in a food chain.
The next steps in a food chain are consumers. Consumers cannot make their own food, so they have to eat another organism to get food. There are two kinds of consumer.

Primary consumers get their food and energy by eating producers. Primary consumers are usually herbivores that only eat plants.

Secondary consumers get their food and energy by eating other consumers. Secondary consumers are usually carnivores because they eat other animals. 
Most ecosystems have several food chains that overlap in a food web. For example, a mouse could be part of two food chains –one food chain with bobcats or and another one with hawks. A food web is a network of several food chains that share links. A food web might look complicated, but really it is just several food chains all linked together.
Producers
Producers are organisms that use the energy in sunlight to make their own food in the form of sugar. How do producers make their own food? This happens through a process called photosynthesis. The producers absorb water and carbon dioxide from their environment, and turn these materials into sugar molecules. Producers are the main source of food and energy for all organisms in a food chain. 
Plants like duckweed and elodea are examples of producers. Algae is another example of a producer that is often found in rivers and ponds.
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When other organisms eat the plants or algae, they consume the sugar molecules. These sugar molecules are how herbivores (also called primary consumers) get their food and energy.
Without healthy producers, no ecosystem can survive. There would be no way to store the energy from the Sun in food for other organisms.
Primary Consumers (Herbivores)

Consumers are organisms that cannot make their own food. Instead, they have to get their food and energy by eating other organisms. 

Primary consumers get their food and energy by eating plants or other producers. They consume the sugar and nutrients that are made by plants to get their food. They are called primary consumers because they are the first step in a food chain after the producers.

Another name for primary consumers is herbivores. The first part of the word “herbi-” means “plants.” The second part of the word “-vore” means “eater.” So the word herbivore literally means “plant-eater.” 
What are some examples of herbivores? Squirrels, deer, mosquito fish, many birds, and insects are all examples of herbivores. Any animal that only eats plants is an herbivore.
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Many primary consumers are prey for other animals. That means that other animals hunt them for food. 

What do we call an animal that eats both plants and other organisms? The term for these organisms is “omnivore.” This word means that the organism eats “everything.” Humans are omnivores!
Secondary Consumers (Carnivores)

Consumers are organisms that cannot make their own food. Instead, they have to get their food and energy by eating other organisms. 

Secondary consumers get their food and energy by eating other animals or primary producers. They consume the proteins and nutrients that are stored in the other animals. They are called secondary consumers because they are the second step in a food chain after the producers.


Another name for secondary consumers is carnivores. The first part of the word is “carni-,” which means “meat.” The second part of the word is “vore,” which means “eater.” So the word carnivore literally means “meat-eater.”
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What are some examples of carnivores? Bobcats, hawks, sunfish, and sharks are examples of carnivores. Any animal that eats other animals for food is a carnivore.
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Most secondary consumers are predators that hunt and eat other animals. Their prey can be either a primary consumer or a different secondary consumer.
What do we call an animal that eats both plants and other organisms? The term for these organisms is “omnivore.” This word means that the organism eats “everything.” Humans are omnivores!

Predators

A predator is an animal that hunts other animals for food. There are many examples of predators, like wolves, hawks, sunfish, lions, and snakes. All predators are consumers because they eat other living things to get their food. Predators are usually close to the top of a food chain. 


It is possible for the same animal to be both a predator and prey! It depends on how they are connected to other living things in a food chain or food web. For example, snakes might be a predator for mice, but the snake could be prey to a hawk. 
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Predators and prey have a very important relationship called the predator-prey cycle. The predator-prey cycle explains how predators and prey are interdependent. If something happens to one of them, both will be affected!

Prey


Prey is a living thing that is hunted for food. Examples of prey might be mice, snails, mosquito fish, beetles, deer, or fish. Prey are usually closer to the bottom of a food chain.

Some prey are primary consumers that eat only plants. Some prey are secondary consumers that eat other animals.1

It is possible for the same animal to be both a predator and prey! It depends on how they are connected to other living things in a food chain or food web. For example, snakes might be a predator for mice, but the snake could be prey to a hawk. 
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Predators and prey have a very important relationship called the predator-prey cycle. The predator-prey cycle explains how predators and prey are interdependent. If something happens to one of them, both will be affected!

Predator-Prey Cycle

The predator-prey cycle is how populations of predators and their prey are linked. When predators increase, the prey will decrease because they get eaten. When the prey decrease, the predators decrease because they have less food.


Over time, the predator and prey populations are balanced. This does not mean that they stop increasing and decreasing! Instead, “balance” means that the predator and prey increase and decrease together over time. You can see in the graph below that the numbers of wolves and deer keep going up and down.
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How does this balance happen in the predator-prey cycle? There are several steps:

Step 1 - The predators eat the prey. The predators get stronger and reproduce more. The predators increase. The prey population decreases because they are eaten.


Step 2 – When many prey are eaten, there is less food for the predators. Now the predators will decrease because they don’t have enough food.


Step 3 – When the predator decrease, the prey will not be eaten as often. Now the prey can reproduce more. The prey population will increase again.


Step 4 – When the prey increase, there will be more food for the predators. Now we are back to Step 1… right where we started!

This is called the predator-prey cycle because the same events happen again and again. The number of predators and prey will go up and down many times. They cycle never stops unless one of the two populations disappears.
Photosynthesis

All living things need energy to survive. Animals get their food and energy by eating other organisms. Plants are able to make their own food for energy. But where does all of energy come from?
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Sunlight is a form of energy that plants can use to make their food. Plants capture the energy of light and store in sugar molecules they make through photosynthesis. Photosynthesis is the process plants use to make food using the energy of sunlight. This process occurs in special organelles inside plants cells called chloroplasts.


Photosynthesis requires more than just sunlight. To make food, plants need sunlight, water, and carbon dioxide. Plants can absorb these materials from their leaves and roots. You might think that plants get their food from the soil, but that’s not true! The soil has some minerals that the plants need, but plants can make their food from sunlight, water, and the air around them. The food that the plants make is a sugar called glucose. The plants also produce oxygen as part of this process.

Inside the chloroplasts, carbon dioxide molecules and water molecules are transformed into sugar molecules (called glucose) and oxygen molecules. The process takes a lot of energy, which is where the sunlight comes in! The sunlight provides the energy needed to change molecules of one kind into another.

If you think about this process, you will see why carbon dioxide helps plants. If there is more carbon dioxide, the plants will be able to make more food. You can also see how plants increase oxygen. If there more plants, they will release more oxygen.
Duckweed

Duckweed is a light green plant that is commonly found in ponds.  They have 1-3 leaves called “fronds” with one root coming out of the bottom.  They usually float on top of the water in dense patches.  Duckweed grows best in water that does not have much disturbance or waves on the surface. Duckweed is a biotic factor in an ecosystem.
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Duckweed is a producer, which means that it makes its own food through the process of photosynthesis. When there is more sunlight, duckweed has more energy to make food and grow. As part of this process, duckweed also releases oxygen.

Duckweed and other producers are very important. They are at the bottom of the food chain and provide the energy that all other organisms need to survive.
Mosquito Fish
The mosquito fish is a small, dull grey fish with a rounded tail. Its mouth points upwards, which helps it eat food floating at the water’s surface. They can survive in many different environments. They reproduce quickly and can live for about 2 to 3 years. Mosquito fish eat both plants and small insects, which makes them omnivores. Mosquito fish are a biotic factor in an ecosystem.
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Mosquito fish can have different roles in a food chain. In some food chains, they are primary consumers that eat duckweed and other plants for food. In other food chains, they are secondary consumers that eat the larvae of mosquitos and other insects.


Another thing that mosquito fish need to live is oxygen. Oxygen is released into the water by producers. The oxygen is breathed by the fish through their gills. If there was no oxygen in the water, the fish would suffocate and die. If there is more oxygen, the fish will be healthier be able to reproduce more.


The mosquito fish also produce carbon dioxide. As mosquito fish consume food and turn it into energy, they produce carbon dioxide that they exhale into the water. When there are more mosquito fish, the amount of carbon dioxide will also go up.
Sunfish

Sunfish are freshwater, ray-finned fish that can be found all over North America. Their fins have bony spines called “rays” that are connected by thin membranes. These spines are sharp and help to protect the sunfish from being eaten by some predators. There are many different kinds of sunfish, such as rock bass, largemouth bass, and bluegill. The average size of most sunfish is about 8 to 12 inches (20-30 centimeters), although some species can grow to almost a meter in length. Sunfish are a biotic factor in an ecosystem.
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Sunfish eat a variety of foods. Their diet includes insects, worms, and small fish like mosquito fish. This means that they are mainly secondary consumers and carnivores that eat other animals for food.

Another thing that sunfish need to live is oxygen. Oxygen is released into the water by producers. The oxygen is breathed by the fish through their gills. If there was no oxygen in the water, the fish would suffocate and die. If there is more oxygen, the fish will be healthier be able to reproduce more.


Sunfish also produce carbon dioxide. As sunfish consume food and turn it into energy, they produce carbon dioxide that they exhale into the water. When there are more sunfish, the amount of carbon dioxide will also go up.
Sunlight

Sunlight is the energy that the sun gives that reaches the Earth’s atmosphere.  Sunlight is needed by producers for the process of photosynthesis. The energy in sunlight is what allows the plants to transform carbon dioxide and water into sugar and oxygen.
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Why does sunlight have so much energy? The Sun is a star made of about three-quarters hydrogen and about one-quarter helium. The hydrogen atoms collide and form helium molecules in a process called nuclear fusion. The energy of nuclear fusion is so strong that we can feel some of the effects of it almost 150 kilometers away! (the distance of the Earth to the sun). The energy that reaches the Earth in sunlight provides the energy that every living thing on Earth needs to survive.
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Oxygen

Oxygen is a colorless and odorless gas. About one-fifth of the atmosphere of the Earth is oxygen. Oxygen gas is molecule made of two oxygen atoms. This is why the chemical formula of oxygen gas is O2. The letter “O” stands for oxygen atoms. The number “2” tells you how many oxygen atoms are in each molecule.


Nearly every living thing needs oxygen in order to live. Animals like wolves, deer, humans, mosquito fish, and sunfish need oxygen. The oxygen helps animals convert the food they eat into energy through a process called cellular respiration. If there was no oxygen, animals would quickly disappear from the Earth. Oxygen is a very important abiotic factor in an ecosystem.
Where does all of this oxygen come from? Much of the Earth’s oxygen is produced by plants and other producers through the process of photosynthesis. Plants take in carbon dioxide, sunlight, and water and create oxygen and sugar.
Carbon Dioxide

Carbon dioxide is colorless and odorless gas. Carbon dioxide is a molecule that is made of one atom of carbon and two atoms of oxygen. This is why the chemical formula for carbon dioxide is CO2. The letter “C” stands for carbon and the letter “O” stands for oxygen. The number 2 tells you that there are two oxygen atoms.

 
Carbon dioxide is produced by animals like sunfish, mosquito fish, and other organisms. Living things use a process called cellular respiration to release the energy in food so they can use it. This process causes carbon dioxide to form. The organism then exhales the carbon dioxide as a waste product.

The carbon dioxide is absorbed by plants and other producers, like algae, elodea, and duckweed. Producers need carbon dioxide for the process of photosynthesis.
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