
Energy in Ecosystems   

 

Directions: Use the reading and other resources to learn how energy flows through an 

ecosystem and matter cycles.  

 

Reading:  

Within an ecosystem, you can trace the flow of energy as it moves between organisms. 

It may seem random, but there are definite patterns in the flow of energy.  

 

The source of all energy in most ecosystems is the sun. This energy arrives in the form 

of sunlight, which is captured by organisms called producers. One example of a 

producer is a plant. Plants are producers because they absorb energy from the sun 

and store it in the form of chemical energy during the process of photosynthesis. In 

this process, plants convert sunlight, water, and carbon dioxide into sugar and oxygen 

gas. The chemical bonds in sugar act to store energy for a plant’s cells to use.  

 

It goes to consumers, which are organisms that must eat other organisms for energy. 

When an animal eats a plant, it uses some of the energy stored in the plant sugars. 

Eventually, all living things die; when they do, organisms called decomposers consume 

the remains. Have you ever seen mushrooms growing on a fallen log? The mushrooms 

are decomposers—they are breaking down the log for energy. Thus, energy flows from 

organism to organism in an ecosystem.  

 

Food also provides organisms with important materials that they need to survive. This 

material is also called matter. Matter is made up of atoms. Energy and matter move 

from one organism to another in an ecosystem . 
 
Answer the following questions:  
 

1. What is the source of energy for most ecosystems?  
 

2. How do producers use energy from the sun to make their own 
energy? 
 

3. How do consumers get energy? How do consumers use energy? 
 

4. What role do decomposers use in this flow of energy example? 



  
5. What do you notice about this image? 

 
6. How is matter cycling through this example? 

 
Application: Now that you have a background on food webs and cycle of matter. 

Create an ecosystem that includes at  least two producers, two consumers, and one 

decomposer for an habitat (part) of the Radcliffe Creek Ecosystem . Include feeding 

relationships for your organisms and discuss how matter and energy cycle and flow, 

with arrows. Can complete on google slides if easier.  

 

 

 

Conclusion Questions:  

 

1. In this activity you used a model to represent the movement of energy and 

matter in the Radcliffe Creek ecosystem using this information, predict what 

might happen if a hurricane occurred in this ecosystem.  

 

2. Where does a plant get the matter it needs to grow?  

 

 

3. Explain why sunlight is essential for the flow of energy throughout the 

ecosystem.  



 

  

                                             

 

 

 

 

 

Primary succession occurs in places 
that have never been occupied by a 
community, like this lava flow.  

Secondary succession occurs in 
disturbed areas, like clear-cut forests.   

Many different processes establish plant or animal communities 
in an ecosystem. Wind can blow seeds to new areas. Birds can 
carry seeds from one area to another. When appropriate food 
sources exist, new animal populations may thrive in 
an ecosystem. The process by which communities are 
established, develop and change in ecosystems is 
called succession. 

There are two types of succession. The first is primary 
succession. Primary succession occurs in an area 
that has not been previously occupied by a 
community. Places where primary succession occurs 
include newly exposed rock areas, sand dunes, and 
lava flows. Simple species that can tolerate the often-
harsh environment become established first. These 
organisms help enrich the soil, allowing other species to become 
established. The first organisms to appear in areas of primary 
succession are often mosses or lichens. These organisms are 
known as pioneer species because they are the first species 
present; pioneer species must be hardy and strong, just like 
human pioneers. 

Pioneer communities help enrich the soil. As generations of the 
mosses or lichens die, their remains decompose and are added 
to the soil. The soil is then able to support a greater variety of 
plant life. Second-generation plants usually include grasses and 
small shrubs. With this plant life come animal species 
that feed on the plants. 

Over time, as the soil becomes richer, more species of 
plants are able to grow. Eventually, the soil is rich 
enough to support small trees. Finally, a climax occurs 
with the appearance of the most complex plant species. 
These climax species include taller trees such as oaks, 
pines, and spruces. Forest communities containing 
complex plants can support more diverse animal 
populations, including various types of prey and 
predators. The stages of succession are slow; 
thousands of years may pass before climax 
communities establish themselves in an ecosystem.  

Primary and 
Secondary Succession 
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Secondary succession is a faster process than 
primary succession because some cones or 
seeds likely remain after the disturbance.   

The other type of succession is secondary succession. This 
occurs in areas that have been disturbed. The causes of these 
disturbances may be natural or human-made. Secondary 
succession may occur in abandoned crop fields, cutover forests, 
areas damaged by wind storms or floods, and other previously 
occupied regions. The conditions that result in secondary 
succession are usually harsh. For example, if land has been used 
for agriculture for many years, the soil may be depleted of many 
important nutrients. 

When secondary succession occurs, communities are usually 
reintroduced to the ecosystem more quickly than happens 
during primary succession. Plant and animal 
communities already existed before the 
disturbance that leads to secondary succession. 
Therefore, the soil is often richer than in areas 
where primary succession occurs. Also, some 
species may remain in the region after the 
disturbance. Imagine a forest that has been 
harvested for timber. Once the timber is cut, the 
climax species no longer exist, and secondary 
succession begins. Some plant species, such as 

weeds, might still live in the disturbed area; 
these plants are quick to reestablish themselves. 
Cones or seeds may also remain on the ground 
or in the soil. After the disturbance, if soil conditions are right, 
these cones and seeds can germinate and start new plant 
communities. 

The process of primary succession can take hundreds, if not 
thousands, of years. In contrast, the process of secondary 
succession can reestablish an ecosystem’s climax communities 
in as few as 50 years. The ecosystem’s animal populations are 
also established more quickly during secondary succession. 
Animals are largely dependent on plants for food and shelter. As 
more complex plant populations are reintroduced to an 
ecosystem, the ecosystem can support more complex animal 
populations. 

Primary and 
Secondary Succession 
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Comprehension Questions 

1. Is a forest area that has been washed away by a flood a 
primary or secondary area of succession? Predict how 
long it would take to reestablish itself and describe how it 
might look at each stage. 

2. Describe an area that could experience primary 
succession and predict how the area may establish itself. 
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Succession Notes and Activities  

 

Directions: Use the reading “Primary and Secondary Succession”, or other resources to 

complete the questions and activities.  

 

Notes: 

 

1. What is primary succession? 

 

2. What is a pioneer species? 

 

3. Give an example of where primary succession would occur? 

 

4. What is the role of primary succession in an ecosystem? 

 

5. What is secondary succession?  

 

6. Give an example of where secondary succession would occur?  

 

7. What is the role of secondary succession in an ecosystem? 

 

Practice: Determine whether the following examples are primary or secondary succession.  

 

8. A forest area that has been washed away by a flood.  _____________________ 

9. A glacier has scraped all soil from a rocky area. Rock is broken down and moss begins 

to grow. ___________________________ 

10. A pond slowly fills in as algae and other plants die and fall to the bottom. __________ 

11. A volcano erupts creating a new island. After a few years, small plants begin to grow. 

______________ 

12. A forest of pine trees is burned over a 10 mile area when lightning strikes a tree. In the 

spring, a few seedlings are beginning to sprout. _______________________ 

 

Application:  

 

1. Complete this chart with information and examples gathered 

 

Primary Succession  Both Types of Succession  Secondary Succession 

 

 

 

 

 

 

 

   

 

 



2. Review the series of illustrations below of change in a pond ecosystem. 

Compare how change occurred in the forest and the pond. Be sure to describe 

similarities and differences in the causes and effects of the changes in the two 

ecosystems.  

 

 

 

 

3. Create your own: Now that you have some information about succession create your own 

images of an ecosystem changing over time  with captions.  

 

 

 

 

 

 

 

     

       

 

4. What impact do humans have on ecosystems changing? Give examples of how humans change 

ecosystems both positively and negatively. 



Human Impact on Ecosystems 

 

Directions: You should have completed the other two work assignments before this one. It will 

be useful to already know that information. Use the reading and other resources to complete 

these activities. 

 

Notes: 

1. What is biodiversity? 

 

2. List 3 reasons biodiversity is important. 

 

 

3. Give examples of biodiversity in different ecosystems.  

a. Amazon RainForest 

 

b. Chesapeake Bay 

 

4. What are ways humans impact biodiversity? 

 

Create:  

Pick one endangered species and create a poster or google slide presentation with the 

following information:  

1. Name of organism  

2. Location it lives  

3. Type of Habitat  

4. Who is involved in its food web  

5. What are the reasons for its endangerment  

6. How can humans help?  

 

Application: 

1. One way that scientists discover biodiversity is through studies. Complete this data 

sheet about biodiversity in your local area.  

a. Identify a location to explore biodiversity near you (field, woods, backyard, 

beach, pond, etc.) 

b. Identify 3 different species found in your determined location and count the 

number of individuals found.  

c. Visit the location 4 separate times to record the number of individuals. Perhaps it 

changes day to day, or at different times of day.  

 

 

 

 

 



Location Description:  

Sample 

Number 

Species 1 - (with Total #)  Species 2 - (with Total #)  Species 3 - (with Total #) 

1       

2       

3       

4       

 

Conclusion: Complete these questions 

 

Identify an ecosystem: 

 

List 10 Organisms that live in this ecosystem: 

 

 

List 2 major threats to this ecosystem because of humans: 

 

1. 

 

 

2. 

 

Design Solutions to Solve these problems: 

 

1. Problem you’re trying to solve: 

 

 

2. Possible solutions: 

 

 

3. Evaluation your idea: 

 

Community Outreach: Did you know that this year is the 50th Earth Day Celebration? I 

challenge you and your family to do something that promotes Earth Day.  

 

Brainstorm Ideas: 

 

 

 

What did you learn from helping our Earth?  



Biodiversity is the web of life.  

Biodiversity is the variety of living things on Earth. The word is short for 'biological diversity'. Biodiversity 
includes the many species of all living things, from humans, animals, plants and fungi down to the tiniest 

organism. An ecosystem is a community of living and nonliving things that are interconnected. 

In a healthy ecosystem there is lots of diversity, and everything has its place in it, and every living thing in the 
ecosystem interacts. In an ecosystem, living things all play a part. 

The first group of an ecosystem are the producers. Green plants are the producers because they make 
their own food by photosynthesis. They use the energy they get from the sun and water in the soil. 

Plants are eaten by the the second group, the consumers, which are animals that get their energy from 
eating producers or from eating animals that do. Consumers are herbivores or carnivores. 

The third group are the decomposers, which are animals or plants (for example, fungi) that break down 
dead animals or plants into organic materials that go into the soil, which enriches it. This is known as a food 
chain, or to be more accurate, a food web. 
Why we need biodiversity 

Soils are kept healthy, and therefore productive, by microbes, worms, insects and all manner of burrowing 
animals. They turn decaying plant and animal matter into soil enriching material. Plants grow in soil and put 
oxygen into the air for us to breathe. Plants, as well as tiny organisms, filter our water. Plants feed us, and from 
some plants cloth is made that clothes us. Plants feed animals which in turn are used by us, eaten for food or 
their fleece made into cloth or yarn to clothe us. Medicines are made from plants. Birds and insects spread 
seeds and pollen which helps plants reproduce. 

Biodiversity feeds and clothes us, provides us shelter, clean air and water. It is an essential part of our lives. If 
we destroy the plants and animals that are part of the biodiversity, then we lose those benefits they provide. 
There are an estimated 10 to 100 million species of living things on earth. Today, humans are destroying 
species faster than at any other time in earth's history. It has been estimated by scientists that approximately 8 
species an hour, 70 000 a year, are being destroyed. 

Biodiversity 'hotspots' 
A biodiversity hotspot is an area that is mostly intact (untouched or damaged) where there are a good number 
of native species. It is also a place where there are a number of endemic species. Endemic means it is found 
nowhere else on Earth.  What can we do to help our biodiversity?  

● plant native plants or help revegetate areas to attract native birds and animals 
● create a habitat garden 
● make a wetlands habitat to attract frogs to your garden 
● plant bird attracting plants in your garden, and add a birdbath 

Source: https://www.kidcyber.com.au/biodiversity 

https://www.kidcyber.com.au/biodiversity

