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Name: _________________________________________________	 Date: ___________________________

Populations and Resources: Too Many Moon Jellies
Unit Overview

What caused the size of the moon jelly population in Glacier Sea to increase so much? 
That’s what you will figure out as you and your classmates take on the role of student 
ecologists, analyzing population data and using a digital simulation of an ecosystem 
to discover what’s happening in the Glacier Sea ecosystem. Could the cause of the 
moon jelly population increase have to do with the leatherback sea turtles in Glacier 
Sea? The tiny algae? The sea urchins? The orca? The kelp? Or is it something else? By 
the end of this unit, you will have learned about the concept of Stability and Change 
in populations, eating relationships, energy, reproduction, and more. You will have 
gathered the evidence you’ll need to create an explanation for the moon jelly mystery, 
and you’ll discuss another population mystery—about endangered parrots on an 
island in the south pacific.

© 2018 The Regents of the University of California All rights reserved. Permission granted to photocopy for classroom use.
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Chapter 1

Chapter 1: Stability and Change in Populations
Chapter Overview

The Glacier Sea moon jelly population is increasing at a rapid rate. You will work as a 
student ecologist with Glacier Sea Research Center to find out how this mysterious 
population explosion happened. In this chapter, you will investigate what causes a 
population’s size to increase.
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 1.2

Lesson 1.2: Mysterious Moon Jelly Increase

Welcome to your new assignment as student ecologists! An ecologist is a scientist who studies 
interactions of organisms with one another and their environment. As a student ecologist, you will 
be studying a mysterious increase in the number of moon jellies in fictional Glacier Sea. Today, 
you will watch a short video to learn why changes like the increase in the number of moon jellies 
are important and how ecologists study them. You will also use the Populations and Resources 
Simulation to investigate what can happen to an organism in a population.

Unit Question

•	 Why do populations change size in an ecosystem?

Chapter 1 Question

•	 What caused the size of the moon jelly population in Glacier Sea to increase?

Vocabulary 

•	 ecosystem

•	 population

Digital Tools

•	 Populations and Resources Simulation
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 1.2—Activity 1

Warm-Up

You are about to watch a video about a scientist who studies jellies like the one shown in this image. 
One thing she investigates is changes to the number of jellies living in an area. What ideas do you 
have about why the number of organisms in an area might increase?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 1.2—Activity 2

Introduction to the Glacier Sea Ecosystem

Initial Ideas About the Size of the Jelly Population Increase

Talk to your partner about your initial ideas about the Chapter 1 Question.

Chapter 1 Question: What caused the size of the moon jelly population in Glacier Sea to increase?
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 1.2—Activity 4

Homework: Reading Arctic Ecosystem

Glacier Sea is not a real place. However, it is based on a real Arctic environment, and the organisms 
you will study are real organisms. For homework, you will read a chapter about a real Arctic 
ecosystem and then draw a model to show your initial ideas about what caused the jelly population 
to explode. Pick the article that you think might help you create your model (and feel free to browse 
others). Your model can include arrows, labels, and symbols. If you use symbols remember to add a 
key to explain what they represent. Follow the steps below.

1.	 Review the different chapters to find the article that you think might help you create your model 
of what caused the jelly population to increase.

2.	 Read and annotate the chapter about this population.

3.	 Based on the reading, draw a diagram of a model that shows your initial ideas about what caused 
the jelly population to increase.

4.	 When you are finished, you can choose to read about one or more of the other populations.

5.	 Which population(s) did you read about? Why do you think this population affected the size of the 

jelly population?  ___________________________________________________

Active Reading Guidelines

1. Think carefully about what you read. Pay attention to your own understanding.

2. As you read, annotate the text to make a record of your thinking. Highlight challenging words 
and add notes to record questions and make connections to your own experience.

3. Examine all visual representations carefully. Consider how they go together with the text.

4. After you read, discuss what you have read with others to help you better understand the text.

Draw your diagram here:
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 1.3

Lesson 1.3: Births and Deaths in Populations

The Glacier Sea moon jelly population is increasing in size rapidly. As student ecologists at Glacier 
Sea Research Center, your job is to find out why. Births and deaths must be happening in the jelly 
population because births and deaths happen in all populations. Today you will use a physical 
model and a video demonstration to help you investigate how births and deaths affect the size of a 
population.

Unit Question

•	 Why do populations change size in an ecosystem?

Chapter 1 Question

•	 What caused the size of the moon jelly population in Glacier Sea to increase?

Key Concepts

•	 Within a population organisms are always being born and dying. 

Vocabulary 

•	 ecosystem

•	 population

•	 stability

Digital Tools 

•	 Populations and Resources Data Tool activity: World Population Data
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 1.4—Activity 2

Evaluating Moon Jelly Population Evidence (continued)

Moon Jelly Evidence B

•	 Every year between 1980 and 2010, ecologists counted moon jellies in Glacier Sea.

•	 The jellies are counted in eight different locations throughout Glacier Sea.
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 1.4—Activity 3

Modeling Births and Deaths in the Moon Jelly Population

You have been investigating the question How do births and deaths in a population affect its size?  
Use the Modeling Tool activity: Births and Deaths in the Moon Jelly Population on the next page to 
show your thinking about this question. Follow the instructions below.

Goal: Show the births and deaths in the moon jelly population when it was stable and when it was 
increasing.

Do:
•	 Draw boxes and write a “B” inside to show births.

•	 Cross out boxes to show deaths.

•	 Annotate your model as needed to explain your ideas.

Tips:
•	 There is more than one way to create this model.

•	 It is not important exactly how many births and deaths you show, but you should think about 
how births compare to deaths in the population when it was stable and when it was increasing.

Estimate of Jelly Population Change
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 1.4—Activity 5

Homework: Check Your Understanding

This is a chance for you to reflect on your learning so far. This is not a test. Be open and truthful when 
you respond to the questions below.

Scientists investigate in order to figure things out. Are you getting closer to understanding why the 
size of the Glacier Sea moon jelly population has increased?

1.	 I understand what is happening within the moon jelly population when the size of the moon jelly 
population is stable. (check one)

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________

2.	 I understand what could change the size of the moon jelly population. (check one)

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________

3.	 I understand how a change in the size of the moon jellies’ resource population can change the 
number of births in the moon jelly population. (check one)

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 1.4—Activity 5

4.	 I understand how a change in the size of the moon jellies’ consumer population can change the 
number of deaths in the moon jelly population. (check one).

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________

5.	 I understand how a change in the size of a population that is not the moon jellies’ consumer or 
resource population can affect the moon jelly population. (check one).

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________

6.	 What do you still wonder about why the size of the moon jelly population has increased?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

Homework: Check Your Understanding (continued)
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Chapter 2

Chapter 2: Energy and Changes to Populations
Chapter Overview

For the moon jelly population to increase, there had to be more births than deaths. 
But what can change the amount of births and deaths in a population? This is the 
question you will investigate in this chapter.
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.1—Activity 1

Warm-Up

This image shows tree frog tadpoles about to hatch.

What ideas do you have about what could cause the number of births to increase in a population?

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.2

Lesson 2.2: Energy Storage Molecules

Was there an increase in the number of births in the moon jelly population? If so, what might have 
caused it? Reproduction takes a lot of energy, so if the number of jelly births did increase, then 
the jellies had to get that energy from somewhere. In the last lesson, you read an article about 
reproduction and energy. In this lesson, you will look back at that article to better understand where 
populations get the energy they need to reproduce. You will also conduct an experiment with yeast, a 
living organism, to learn more about energy and reproduction.

Unit Question

•	 Why do populations change size in an ecosystem?

Chapter 2 Question

•	 What could have caused the births to increase or the deaths to decrease in the moon jelly 
population?

Vocabulary

•	 consumer population

•	 ecosystem

•	 energy

•	 energy storage molecule

•	 population

•	 reproduction

•	 resource population

•	 sample

•	 stability
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.2—Activity 1

Warm-Up

Reread the excerpt from the introduction to the Reproduction and Energy article set below and then 
answer the question that follows.

“Organisms get the energy they need from energy storage molecules such as glucose, starch, 
and fat. These molecules store energy that can be released in the bodies of organisms when 
they need it. Plants and other producers can make their own energy storage molecules through 
photosynthesis, but other organisms can’t do that—to get energy storage molecules, they need 
to eat food.”

What do organisms need in order to reproduce?

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.3

Lesson 2.3: Births Changing in a Population

You know that organisms need energy from energy storage molecules to reproduce and that they 
get energy storage molecules by eating organisms from resource populations. How will a change to a 
resource population affect its consumer population? In this lesson, you will use the Sim to investigate 
this question.

Unit Question

•	 Why do populations change size in an ecosystem?

Chapter 2 Question

•	 What could have caused the births to increase or the deaths to decrease in the moon jelly 
population?

Key Concepts

•	 Organisms need to release energy from energy storage molecules in order to reproduce.

•	 Organisms in consumer populations get energy storage molecules from eating organisms in 
resource populations.

•	 The more energy storage molecules available to a population, the more the organisms in that 
population can reproduce.

Vocabulary 

Digital Tools

•	 Populations and Resources Simulation

•	 consumer population

•	 ecosystem

•	 energy

•	 energy storage molecule

•	 population

•	 reproduction

•	 resource population

•	 sample

•	 stability 
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.3—Activity 1

Warm-Up

Small animals called voles are found in the same ecosystem as red foxes.

The diagram above is called a food web. It shows the relationship between foxes and voles. What 
does the food web show? (check one)

F foxes eat voles

F voles eat foxes

What do you think the arrow tells you about energy storage molecules?

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.3—Activity 2

Changing the Number of Births in the Sim (continued)

Weebugs get energy storage molecules from eating greenleafs. What change to the greenleaf 
population could increase the number of births in the weebug population? (check one)

F increase greenleafs

F decrease greenleafs

Review the steps below.

What will you change (the independent variable) in the test? ____________________________________

What will be observed and recorded (the dependent variable)? __________________________________

What will be kept the same (control) in the test? _______________________________________________

1.	 Launch the Populations and Resources Simulation (use 3 Populations mode).

2.	 Press Play, run the Sim for 20 time units, and then press Pause.

3.	 Open Food Web Overlay.

4.	 Make the change to the greenleaf population that you predicted would increase the number of 
births in the weebug population. Observe how the number of energy storage molecules in the 
greenleaf population changes as you make the change. (Hint: Make a big change to see the 
biggest effect.) 

5.	 Lock the greenleaf population. 

6.	 Press Play and run the Sim for at least 20 more time units.

7.	 Press Analyze and use the range window to review the number of births before and after the 
change. Record the number of births in the data table.

Data Table:

Number of births
20 time unit range before change

20 time unit range after change

Complete the sentences below by circling the option that makes the sentence true.

( Increasing / Decreasing ) the greenleaf population led to ( more / fewer /  
the same amount of ) energy storage molecules in the greenleaf population.

After the change, the weebug births ( increased / decreased / stayed the same ).

What would that change mean for the size of the population?

8.	 Use the range window to compare the number of births with deaths after the change. 
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.3—Activity 3

Reflecting on Changing Births

Use evidence from the article you read in the previous lesson and the Sim to discuss the following 
question with your partner.

Why does a change in the size of a resource population lead to a change in the number of births in 
its consumer population?

Discuss the following question with a partner and then select an answer.

How can a change to births affect the population size? (check one)

F An increase in births always leads to an increase in the population size.

F An increase in births leads to an increase in the population size if there are more births than 
deaths.

F An increase in births leads to an increase in the population size if there are fewer births than 
deaths.
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.3—Activity 4

Homework: Changing the Number of Births in a Population 
(continued)

Complete the sentences below by circling the option that makes the sentence true.

( Increasing / Decreasing ) the greenleaf population led to ( more / fewer / the same amount of ) 
energy storage molecules in the greenleaf population.

After the change, the weebug births ( increased / decreased / stayed the same ).

After the change, there were ( more births than deaths / fewer births than deaths /  
the same number of births and deaths ) in the weebug population.

After the change, the weebug population ( increased / decreased / remained stable ).

Use what you learned from Sim investigations about greenleafs and weebugs to answer the following 
question: What can change the number of births in a population?

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.4—Activity 1

Warm-Up

Foxes eat small animals called voles. In southern Sweden, scientists observed that when the vole 
population decreased, the fox population also decreased.

Explain why the fox population decreased when the vole population decreased. Be sure to talk about 
births and deaths in your answer.

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.4—Activity 2

Changing the Number of Deaths in a Population 

Part 1

What can change the number of deaths in a population? Use the Sim to find out.

In the Sim, furbils eat weebugs and weebugs eat greenleafs.

What change(s) would decrease the number of deaths in the weebug population? Check all answers 
you think are correct.

Explain your answer.

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

Plan an investigation to test your ideas.

What will you change (the independent variable) in your test(s)?  ________________________________

What will you observe and record (the dependent variable) in your test(s)? _______________________

What will you keep the same (control) in your test(s)?  __________________________________________

Part 2

1.	 Work with your partner to use your responses on this page to decide how you will carry out your 
investigation. Describe your steps in the space provided on the next page.

2.	 Create a data table to record the results of your test.

3.	 Conduct your investigation and record your results. Then, answer the questions on the next page. 

F increase greenleafs

F decrease greenleafs

F increase furbils

F decrease furbils
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.4—Activity 4

Homework: Changing the Number of Deaths in a Population 

Part 3

You have been investigating what can change the number of deaths in a population. You already 
simulated decreasing the number of deaths in a population, now you will try to simulate increasing 
the number of deaths in a population.

In the Sim, furbils eat weebugs and weebugs eat greenleafs.

What change(s) would increase the number of deaths in the weebug population? Check all answers 
you think are correct.

F increase greenleafs

F decrease greenleafs

F increase furbils

F decrease furbils

1.	 Launch the Populations and Resources Simulation (use 3 Populations mode).

2.	 Run the Sim for 20 time units.

3.	 Make one change to a population that you predicted would increase the number of deaths in the 
weebug population.

4.	 Lock the population that you changed.

5.	 Press Play and run the Sim for at least 40 time units.

6.	 Go to Analyze and use the range window to review the number of deaths before and after the change.

7.	 Use the range window to compare the number of births with the number of deaths after the change 
and circle your choices on the next page.

8.	 If you predicted that more than one change could increase the number of deaths, reset the Sim 
and repeat the steps above.
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.6—Activity 1

Warm-Up

A boomslang is a type of snake. This image shows a boomslang eating a frog.

Ecologists gather a lot of evidence from ecosystems. One useful piece of evidence is what each 
population eats. How do you think knowing “what eats what” helps ecologists to explain changes in 
population size? Write your answer below.

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.6—Activity 2

Get Green Evidence Card B from your teacher. Use Evidence Card B to create an even more complete 
explanation of why the size of the orca population decreased.

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

Green Group: Orca Population Puzzle (continued)
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.6—Activity 2

Get Blue Evidence Card B from your teacher. Use Evidence Card B to create an even more complete 
explanation about why the size of the moose population decreased.

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

Blue Group: Moose Population Puzzle (continued)
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Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 2.7

Lesson 2.7: Claims About the Jelly Increase

Did the size of the moon jelly population increase because births increased or because deaths 
decreased? In this lesson, you will apply what you have learned so far as you support one of these 
claims. First, you will use the Modeling Tool to show what could have caused births to increase in the 
moon jelly population and what could have caused deaths to decrease. Then you will evaluate new 
evidence about other populations in the Glacier Sea ecosystem to help you decide which claim is 
best supported. For homework, you will use the strongest evidence to write your argument.

Unit Question

•	 Why do populations change size in an ecosystem?

Chapter 2 Question

•	 What could have caused the births to increase or the deaths to decrease in the moon jelly 
population?

Key Concepts

•	 Organisms need to release energy from energy storage molecules in order to reproduce.

•	 Organisms in consumer populations get energy storage molecules from eating organisms in 
resource populations.

•	 The more energy storage molecules available to a population, the more the organisms in that 
population can reproduce.

•	 The larger the resource population, the more energy storage molecules are available for its 
consumer populations.

•	 The larger the consumer population, the more energy storage molecules it will need. 
Therefore, it will eat more, causing more deaths in the resource population.

Vocabulary

•	 consumer population

•	 ecosystem

•	 energy

•	 energy storage molecule

•	 population

•	 reproduction

•	 resource population

•	 sample

•	 stability
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Populations and Resources—Lesson 2.7—Activity 2

Modeling the Jelly Ecosystem (continued)

Part 2: Decreasing Deaths in the Moon Jelly Population

Goal: Show how a change to the sea turtle population could have caused deaths to decrease in the 
moon jelly population.

Do:
•	 Use the given information about births and deaths in the stable ecosystem to show how 

births and deaths changed in both populations when the jelly population increased.

•	 Draw boxes and write a “B” inside them to show births.

•	 Cross out boxes to show deaths.

•	 Indicate the amount of energy storage molecules being transferred between the populations 
by drawing more or fewer dots on the arrows.

•	 Annotate your model as needed to explain your ideas.

Tips:

•	 There is more than one way to create this model.

•	 Don’t worry about the exact number of the births, deaths, or energy storage molecules. 
Instead, focus on how they compare when the populations are stable and when the jelly 
population is increasing.

Estimate of Jelly Population Change
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Populations and Resources—Lesson 2.7—Activity 4

Homework: Writing an Argument About the Moon Jelly  
Population Increase (continued)
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Populations and Resources—Lesson 2.7—Activity 4

Homework: Writing an Argument About the Moon Jelly  
Population Increase (continued)
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Populations and Resources—Lesson 2.7—Activity 5

Homework: Check Your Understanding

This is a chance for you to reflect on your learning so far. This is not a test. Be open and truthful when 
you respond to the questions below.

Scientists investigate in order to figure things out. Are you getting closer to understanding why the 
size of the Glacier Sea moon jelly population has increased?

1.	 I understand what is happening within the moon jelly population when the size of the moon jelly 
population is stable. (check one)

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________

2.	 I understand what could change the size of the moon jelly population. (check one)

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________

3.	 I understand how a change in the size of the moon jellies’ resource population can change the 
number of births in the moon jelly population. (check one)

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________
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Populations and Resources—Lesson 3.1

Lesson 3.1: “Jelly Population Explosion”

You have learned about how the size of the moon jelly population might be affected by its consumer 
and resource populations. But there are other populations in the Glacier Sea ecosystem. Can a 
population that is not a consumer population or a resource population have caused the increase 
in moon jellies? In this lesson, you will read an article to find out more about how populations in an 
ecosystem that are not directly connected on a food web can affect one another.

Unit Question

•	 Why do populations change size in an ecosystem?

Chapter 3 Question

•	 How could a population besides the zooplankton or sea turtles have caused the moon jelly 
population to increase?

Vocabulary 

•	 consumer population

•	 ecosystem

•	 energy

•	 energy storage molecule

•	 population

•	 reproduction

•	 sample

•	 stability
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Populations and Resources—Lesson 3.1—Activity 1

Warm-Up

Review the food web and then answer the question below.

Do you think a population besides the moon jellies’ consumer population (sea turtles) and resource 
population (zooplankton) could have caused the moon jelly population to increase in size? Why or 
why not?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Glacier Sea Food Web
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Populations and Resources—Lesson 3.2—Activity 4

What do you think would happen to the lion population if the hyena population increases? Assume 
that the populations were stable before this change. (check one)

F The lion population would increase.

F The lion population would decrease.

F The lion population would not change.

Discuss your answer with a partner. Use energy storage molecules to explain your answer.

Thinking About Indirect Effects

Use the food web to answer the questions below.
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Populations and Resources—Lesson 3.2—Activity 5

Homework: Investigating Competition in the Sim 

Part 3

Sim Mission: In class you increased the stingwing population by changing the furbil population. Now 
you will make a change to the furbil population that will cause the stingwing population to decrease.

Plan the change you will make to decrease the stingwing population. (circle one)
( Increasing / Decreasing ) the furbil population will cause the stingwing population to decrease.

1.	 Launch the Populations and Resources Sim.

2.	 Let the Sim run for 40 time units.

3.	 Make the change to the furbils that you selected above. (Remember that making a bigger change 
will cause a bigger effect!) Note: You can lock the furbil population.

4.	 Press Play and let the Sim run for another 100 time units.

5.	 Go to Analyze and use the range window to observe the population sizes after the change.

After the change: (circle your choice)

weebugs ( increased / decreased / remained stable ).

stingwings ( increased / decreased / remained stable ).

Explain why the change you made caused the stingwing population to decrease. Use energy storage 
molecules to explain your answer.

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________
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Populations and Resources—Lesson 3.3

Lesson 3.3: More Indirect Effects

In the previous lesson, you read about how populations that are not directly connected on a food web 
can still affect one another. In this lesson, you will investigate more indirect effects by completing two 
missions in the Sim and writing predictions about the Glacier Sea ecosystem using specific words.

Unit Question

•	 Why do populations change size in an ecosystem?

Chapter 3 Question

•	 How could a population besides the zooplankton or sea turtles have caused the moon jelly 
population to increase?

Key Concepts

•	 Two populations can compete for the same resource population. A change to one of these 
populations affects the size of the other.

Vocabulary 

Digital Tools

•	 Populations and Resources Simulation

•	 competition

•	 consumer population

•	 ecosystem

•	 energy

•	 energy storage molecule

•	 indirect effect

•	 population

•	 reproduction

•	 resource population

•	 sample

•	 stability







88

Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 3.3—Activity 2

More Indirect Effects in the Sim (continued)

Mission 2: Find a way to decrease the size of the greenleaf population without changing the size of 
the weebug population.

1.	 Go to the food web overlay in the Sim.

2.	 Plan the change you will make to decrease the greenleaf population size (without changing 
oxygen or the size of the weebug population).

3.	 Record your idea below (circle your choices).

( Increasing / Decreasing ) the ( stingwing / furbil / scalebeak ) population will cause the 
greenleaf population size to decrease.

4.	 Start the Sim.

5.	 Let the Sim run for 20 time units.

6.	 Make the change that you selected above. (Remember: Making a bigger change will cause a 
greater effect!)

7.	 Lock the population you changed.

8.	 Press Play and let the Sim run for another 200 time units.

9.	 Go to Analyze and use the range window to observe the population sizes after the change.

Describe the change that you made that led to the decrease in the size of the greenleaf population. 
Explain why the change led to a decrease in the greenleaf population size.

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________
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Populations and Resources—Lesson 3.3—Activity 3

Discussing Indirect Effects in Glacier Sea

Find the sheet that has the number you were assigned (1, 2, or 3). Follow the instructions below to 
participate in the Write and Share routine.

1.	 Carefully read and annotate the information you are given.

2.	 Answer your prompt, using the words in the Word Bank.

3.	 After everyone in your group has had a chance to write, take turns introducing your prompts and 
sharing your responses.

4.	 While one student is presenting, the other two listen carefully.

5.	 After each student presents, the other students in the group can ask questions or make 
comments.

Word Bank

consumer population energy storage molecules indirect effect

resource population competition/compete
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Populations and Resources—Lesson 3.4—Activity 1

Warm-Up

The algae, walleye pollock, and orca populations could have all affected the moon jelly population. 
What additional evidence do you need to determine which of these populations might have caused 
the size of the moon jelly population to increase?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Glacier Sea Food Web
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Populations and Resources—Lesson 3.4—Activity 2

Evaluating and Analyzing Evidence

Part 1: Evaluating Evidence

Review the Evidence Criterion below and then follow the directions to evaluate the new evidence.

Evidence Criterion: Samples that represent as much of the whole as possible provide stronger 
evidence.

1.	 Read and annotate each Evidence Card. Use the questions below to guide you:

•	 How are the samples described on each card different?

•	 Which sample best represents the whole population? Note that the algae, walleye pollock, and 
orcas can be found throughout Glacier Sea.

2.	 Discuss your annotations with your partner. Make sure to talk about how well each sample 
represents the whole population.

Part 2: Analyzing Evidence

Talk to your partner about whether each piece of evidence supports or goes against the claims.

What could have caused the size of the moon jelly population to increase?

The population increased because . . .

Claim 1: The size of the algae population changed.

Claim 2: The size of the walleye pollock population changed.

Claim 3: The size of the orca population changed.

Glacier Sea Food Web
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Populations and Resources—Lesson 3.4—Activity 3

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Writing Final Arguments (continued)
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Populations and Resources—Lesson 3.4—Activity 5

Homework: Completing Your Model

Complete your model of what caused the size of the moon jelly population to increase. Follow the 
steps below.

•	 Add any missing information or annotations that help show how the population you chose 
caused the size of the moon jelly population to increase.

•	 Reread your argument. Now that you have completed your model, is there any information 
that is missing from your argument? What can you add to make your argument clearer and 
more convincing?

Consider the following questions as you review your argument:

•	 Does your argument clearly explain why a change to the size of the algae population or a 
change to the size of the walleye pollock population would have caused the jelly population 
to increase?

•	 Do you describe your supporting evidence?

•	 Do you thoroughly explain how the evidence supports your claim?
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Populations and Resources—Lesson 3.4—Activity 6 

4.	 I understand how a change in the size of the moon jellies’ consumer population can change the 
number of deaths in the moon jelly population. (check one).

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________

5.	 I understand how a change in the size of a population that is not the moon jellies’ consumer or 
resource population can affect the moon jelly population. (check one).

F yes

F not yet

Explain your answer choice.

___________________________________________________________________________________________

___________________________________________________________________________________________

6.	 What do you still wonder about why the size of the moon jelly population has increased?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

Homework: Check Your Understanding (continued)
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Populations and Resources—Lesson 4.1—Activity 1

Warm-Up

Read the message from the head ecologist and answer the question below. Don’t worry if you’re not 
sure about your answer. You will learn more about this new ecosystem over the next few days.

What are some of your initial ideas about why the size of this parrot population might be decreasing?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________
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Populations and Resources—Lesson 4.1—Activity 2

Introducing the Science Seminar (continued)

MSSCI_PR_CU_299

Island Ecosystem Food Web

Use the Island Population Cards to help you add arrows to the food web. Remember to add the arrows pointing from the resource 
populations to the consumer populations.

Name: Date:

orange-bellied 
parrots feral cats

long-nosed 
potoroos

red foxes
Tasmanian 

devils

pixie’s 
parasol 

mushrooms

collared 
sparrow hawks

button grass sparrows

Populations and Resources—Island Ecosystem Food Web—Lesson 4.1
© 2016 The Regents of the University of California

Island Ecosystem Food Web

Use the Island Population Cards to help you add arrows to the food web. Remember to add the 
arrows pointing from the resource populations to the consumer populations.











112

Name: _________________________________________________	 Date: ___________________________

Populations and Resources—Lesson 4.2—Activity 1

Warm-Up

Use the food web to answer the question below.

How might an increase to the size of the sparrow population affect the orange-bellied parrot 
population?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

Island Ecosystem Food Web
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Populations and Resources—Lesson 4.3—Activity 1

Warm-Up

Revisiting the Evidence

Take out your Evidence Cards from the last lesson. Look back at the Evidence Cards and review your 
annotations. Then, use the Evidence Cards to answer the questions below.

Question: What was the main cause of the decrease in the size of the orange-bellied parrot 
population?

The population decreased because . . .

Claim 1: births decreased.

Claim 2: deaths increased.

Which claim do you think is best supported? (check one)

F Claim 1

F Claim 2

What piece of evidence best supports your claim? (check one)

How does the evidence you chose support your claim?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________

F Evidence Card A

F Evidence Card B

F Evidence Card C

F Evidence Card D

F Evidence Card E

F Evidence Card F

F Evidence Card G

F Evidence Card H

F Evidence Card I
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Populations and Resources—Lesson 4.3—Activity 2

Preparing for the Science Seminar (continued)
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Populations and Resources—Lesson 4.3—Activity 2

Preparing for the Science Seminar (continued)
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Populations and Resources—Lesson 4.3—Activity 2

Preparing for the Science Seminar (continued)
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Populations and Resources—Lesson 4.3—Activity 3

Participating in the Seminar

Question: What was the main cause of the decrease in the size of the orange-bellied parrot 
population?

The population decreased because . . .

Claim 1: births decreased.

Claim 2: deaths increased.

Science Seminar Observations

Write a check mark in the right-hand column every time you hear one of your peers say or do 
something listed in the left-hand column. If you hear an interesting idea, write it in the last row of 
the table.

Observations during the seminar Check marks

I heard a student use evidence to support a claim.

I heard a student respectfully disagree with someone else’s thinking.

I heard a student explain how her evidence is connected to her claim.

I heard a student evaluate the quality of evidence.

I heard an idea that makes me better understand one of the claims.  
That idea is:
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Populations and Resources—Lesson 4.3—Activity 4

Homework: Writing a Scientific Argument

Write your scientific argument about what caused the size of the orange-bellied parrot population to 
decrease. As you write, remember to:

1.	 Clearly state your claim. You may choose to use one of the two claims below, or you can create 
your own.

2.	 Use your strongest evidence from the Island Ecosystem Food Web or the Evidence Cards to 
support your claim.

3.	 Use the Argumentation Sentence Starters and the Word Bank below to help you explain your 
thinking.

Science Seminar Question: What was the main cause of the decrease in the size of the orange-bellied 
parrot population?

The population decreased because . . .

Claim 1: births decreased.

Claim 2: deaths increased.

Argumentation Sentence Starters

Describing evidence:

The evidence that supports my claim is . . .

My first piece of evidence is . . .

Another piece of evidence is . . .

This evidence shows that . . .

Explaining how the evidence supports the 
claim:

If ___, then . . .

This change caused . . .

This is important because . . .

Since, . . .

Based on the evidence, I conclude that . . .

This claim is stronger because . . .

Word Bank

consumer population indirect effect ecosystem population

resource population energy storage molecule competition reproduction
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Populations and Resources—Lesson 4.3—Activity 5

Homework: Check Your Understanding

This is a chance for you to reflect on your learning so far. This is not a test. Be open and truthful when 
you respond to the questions below.

1. I understand that samples that represent as much of the whole population as possible provide 
stronger evidence. (check one)  

F yes

F not yet

2. What are the most important things you have learned in this unit about how population sizes 
change in an ecosystem?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________

3. What questions do you still have?

___________________________________________________________________________________________

___________________________________________________________________________________________

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________

___________________________________________________________________________________________
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Populations and Resources Glossary

change: when something becomes di�erent over time

cambio: cuando algo se vuelve diferente con el tiempo

competition: when two or more populations use the same resource, such as the same food source

competencia: cuando dos o más poblaciones usan el mismo recurso, por ejemplo, la misma fuente de 
alimento

consumer population: a population that eats organisms from another population

población de consumidores: una población que come organismos de otra población

ecologist: a scientist who studies the interactions of organisms with each other and their environment

ecologista: un/a científico/a que estudia las interacciones de los organismos entre sí y con su ambiente

ecosystem: all the living and nonliving things interacting in a particular area

ecosistema: todos los seres vivientes y no vivientes que interactúan en un área específica

energy: the ability to make things move or change

energía: la capacidad de hacer que las cosas se muevan o cambien

energy storage molecule: a molecule that organisms can use to release the energy they need to 
survive

molécula de almacenamiento de energía: una molécula que los organismos pueden usar para liberar  
la energía que necesitan para sobrevivir

food web: a model that shows what eats what in an ecosystem

red alimentaria: un modelo que muestra qué come qué en un ecosistema

glucose: a molecule that organisms can use to release energy, and that is made of carbon, hydrogen, 
and oxygen atoms

glucosa: una molécula que los organismos pueden usar para liberar energía y que está hecha de átomos 
de carbono, hidrógeno y oxígeno

indirect effect: the result of one cause leading to an e�ect that causes one or more other e�ects

efecto indirecto: el resultado de una causa que provoca un efecto que provoca uno o más otros efectos

molecule: a group of atoms joined together in a particular way

molécula: un grupo de átomos unidos de una manera particular
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Chapter 1: Life in the Arctic
At �rst glance, the Arctic Ocean might not look like a great 
place to live. After all, it’s cold there! However, despite its year-
round cold climate, the Arctic is full of life. The chilly Arctic 
waters are home to many di�erent populations of organisms, 
from tiny algae to giant whales. To learn more about the 
populations that can make up an Arctic ecosystem like the 
Gulf of Alaska, read one or more of the chapters that follow.

The Arctic Ocean may be very cold, but it’s filled with lots of different organisms.

The Arctic Ecosystem

The Arctic Ecosystem     A1
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of the time, they let water currents move 
them from place to place. These jellies are 
seldom seen alone: they usually appear in 
huge groups of hundreds or even millions of 
jellies. Gathering in groups may provide some 
protection from predators such as sea turtles.

Another reason that moon jellies gather 
in large groups is their method of 
reproduction. Jellies never actually pair 
up and mate—instead, males send out 
sperm, letting water currents carry the 
sperm to nearby females. The females 
produce dozens of eggs, protecting the 
eggs with their bodies as they develop.

Chapter 2: Moon Jellies
Moon jellies got their name because of their 
pale, round bodies, which look like the full 
moon. Unlike many types of jellies, moon jellies 
do not have long tentacles for catching food. 
Instead, they trap zooplankton (ZOH-plank-
tun)—tiny animals �oating in the water—on 
the sticky undersides of their bell-shaped 
bodies. These jellies do sting the zooplankton 
they catch, but they need only a mild sting 
because the zooplankton are so small. The 
sting of a moon jelly is harmless to humans.

Moon jellies can move themselves through 
the water by squeezing their bodies in and 
out, but they are not strong swimmers. Most 

Moon jellies can appear in groups of hundreds or even millions at once!
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Chapter 5: Algae
Algae (AL-gee) are plant-like organisms. Some 
types of algae are huge, such as giant kelp. 
However, some of the most important types 
of algae are tiny—many are so small they can 
only be seen through a microscope. Tiny algae 
drift near the surface of the water, where 
there is plenty of sunlight. Like plants, algae 
produce their own food through the process 
of photosynthesis—using energy from 
sunlight, algae make glucose out of carbon 
dioxide and water. As they do this, they also 
produce oxygen. In fact, about half the oxygen 
we breathe is produced by algae in the ocean.

There are thousands of types of algae, many 
of them very di�erent from one another. 
Some have beautiful clear glass-like shells; 
others have whip-like tails that they use to 

swim through the water. Some algae even glow 
in the dark, producing a blue-green light. 

Di�erent types of algae have di�erent methods 
of reproduction, in some cases simply dividing
themselves in half.

Some types of algae, like this one, glow in the dark.

All of these shapes are different types of algae!

The Arctic Ecosystem     A5
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Green sea urchins are covered with sharp spines.

Green sea urchins have star-shaped mouths.

A sea urchin left these two star-shaped bite marks 
on a thick strand of kelp it was eating.

predators eat green sea urchins, despite 
their sharp spines. In addition, people 
catch green sea urchins to eat. Eating sea 
urchins is especially popular in Japan. 

Male and female sea urchins don’t get 
together for reproduction. Instead, all the 
green sea urchins in an area release eggs 
and sperm into the water at once. They rely 
on water currents to bring their sperm and 
eggs together and produce young. Young sea 
urchins can swim, and they drift with the tiny 
plankton until they grow into adult sea urchins.

Green sea urchins are small, round animals 
covered with spines and tube feet that stick 
out in all directions. The tube feet have 
suction cups on the ends and are good for 
clinging to rocks and seaweed. Urchins also 
use their feet to sense the world around 
them—they have no eyes, but they can 
sense light and dark with their feet! 

Green sea urchins mainly eat a type of seaweed 
called kelp. A sea urchin has �ve teeth in the 
center of its underside, and it leaves star-
shaped marks when it takes a bite out of a 
piece of kelp. Gulls, crabs, and several other 

Chapter 8: Green Sea Urchins
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Little floating bulbs help kelp leaves float toward 
the surface of the water, where they can get 
sunlight for photosynthesis.

Giant kelp can form large underwater forests.

Chapter 9: Kelp
There are many types of kelp, including giant 
kelp—the largest algae on Earth. Giant kelp 
can grow up to 45 meters (150 feet) long! 

Kelp is a kind of algae (AL-gee). Like plants, 
kelp and other algae produce their own food 
through the process of photosynthesis. 
Using energy from sunlight, kelp makes 
glucose out of carbon dioxide and water. 
As it does this, it also produces oxygen.

Clinging to a rock with a part called a holdfast, 
kelp grows up toward the sunshine at the 
water’s surface. Pockets �lled with air keep 
the kelp �oating upward. Kelp grows very 
quickly—up to two feet per day—and it can 
form huge underwater forests where ocean 
animals hide. Many of these animals eat kelp, 
including sea urchins, snails, and some �sh. In 
addition, many humans gather and eat kelp. 

To reproduce, kelp sends out male and female 
spores. Carried by water currents, these 
spores meet to form new kelp organisms that 
cling to rocks and begin growing upward.

The Arctic Ecosystem     A9
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Not all �ltering of water takes place in 
underwater ecosystems—water �ltering can 
also take place on land! Forests �lter water 
whenever rain falls: trees and other plants 
shield the ground from the force of falling 
raindrops and keep soil in place, so both the 
water and the soil are less likely to wash away. 
The layer of dead leaves on top of the soil helps 
�lter the water as it soaks into the ground. Tree 
roots also provide space in the soil for water to 
soak in, allowing it to be cleaned by bacteria as 
it passes through the soil. In the forest, water 
can either stay in the ground as groundwater 
or �nd its way into rivers and streams—and 
it’s well �ltered by the time it gets to them.

Filtering water is just one of many services
provided by ecosystems. Since they provide
things we need, it’s a good idea for humans
to make sure the ecosystems around us 
are healthy, with plenty of biodiversity.

Wetlands are ecosystems that exist in some 
areas where where land and water meet. These 
ecosystems are often grassy or covered with 
other low plants, and can be underwater all 
or part of the time. Wetlands �lter water by 
acting like a strainer: as water �ows through 
the wetlands, substances in the water get 
stuck on the plants and absorbed by their 
roots. If the substances are harmful to people, 
the plants can sometimes turn them into less 
harmful or totally harmless substances. By 
slowing down the �ow of water, wetlands can 
also absorb some of these substances into the 
soil, where bacteria can change the harmful 
substances into other, less harmful substances.

The ocean is Earth’s largest ecosystem, and 
it �lters a lot of water! Ocean water is �ltered 
in many ways, including by oysters and other 
animals that live in the ocean. Oysters suck 
water in and use the microscopic organisms 
they �nd there for food. Then they spit clean 
water back out. One oyster can �lter about 180 
liters (47 gallons) of ocean water every day! In 
shallow water, this �ltering helps grasses and 
plants growing nearby on the ocean �oor. The 
water cleaned by the oysters is clearer and 
lets more sunlight get to the plants, allowing 
them to perform more photosynthesis. 

The trees in forest ecosystems help filter water 
through their roots.

Water in the ocean is filtered through animals that 
live there. H
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Chapter 2
Sockeye Salmon: Dying to Reproduce
The sockeye salmon of the Snake River in Idaho 
literally work themselves to death in order to 
reproduce! For these salmon, reproduction 
requires so much energy that they die in the 
process. However, if they are lucky, they will 
each leave thousands of o�spring behind. 

These Sockeye salmon begin their lives in 
the fast-�owing Snake River in the mountains 
of Idaho. While they are young, the salmon 
follow the Snake and Columbia rivers  all 
the way to the Paci�c Ocean, where they 
spend most of their lives. In the ocean, they 
eat shrimp, squid, eels, and other �sh to 

get energy storage molecules. They eat as 
much of these resource populations as they 
can—they need to eat enough to fuel a journey 
back to the area of the Snake River where they 
hatched. This is where they will reproduce. 

To reproduce, these salmon are swimming upstream from the ocean, through rivers, back to the stream 
where they first hatched.

Shrimp are one resource population for sockeye 
salmon. Sockeye salmon get some of their energy 
storage molecules by eating shrimp.
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Blue Ghost firefly larvae do nothing but eat for 
most of their lives. When it’s time to lay eggs as 
adult fireflies, they have plenty of fat they can 
use for energy.

Snails are one resource population for fireflies. 
While the fireflies are still wingless larvae, they 
eat snails and get some of their energy storage 
molecules that way.

The energy storage molecules that the 
�re�ies store up as larvae come in handy 
when it’s time for them to reproduce: after 
eating for most of their lives, the �re�ies’ 
bodies can release energy from the energy 
storage molecules they built up in their bodies 
during that time. In fact, adult Blue Ghost 
�re�ies do nothing but mate and lay eggs, so 
all of their energy goes into reproduction.
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For male elephant seals, reproduction is an ex-
hausting battle. These enormous animals �ght 
over mating territories in long, noisy, bloody 
clashes. For male elephant seals, just winning 
the chance to reproduce takes enormous 
amounts of energy.

Elephant seals spend about ten months 
of the year in the open ocean, hunting and 
eating so they can store up enough energy 
storage molecules to keep them going during 
reproduction. Elephant seals eat many di�erent 
types of �sh, including rays and small sharks, 
as well as octopuses and crabs. These resource 
populations provide the energy storage 
molecules elephant seals need to reproduce.

Crabs are one resource population for elephant 
seals. Elephant seals get some of their energy 
storage molecules by eating crabs.

Male elephant seals fight each other to control the best areas on the beach. The male who controls the 
beach can mate with the female seals who spend time there.

Even though elephant seals spend most of their 
time in the water, they reproduce on beaches.  
One population of elephant seals does all its 
reproduction work on a beach called Piedras 
Blancas, on the central coast of California. The 
males arrive at Piedras Blancas beach �rst and 
begin staking out territories—areas of the  
beach that belong to them. The very biggest  
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some cases, two species interact in ways that 
are good for both species. One example is 
the bullhorn acacia tree and the acacia ant.

Bullhorn acacia trees and acacia ants have a 
kind of relationship called mutualism that helps 
both species survive. All organisms need certain 
things to stay alive; things like food and a place 
to live. In some cases, organisms get what 
they need through mutualistic relationships 
with other species. Mutualism provides both 
species with something they need. Ecosystems 
are full of mutualistic relationships like the one 
between bullhorn acacia trees and acacia ants.

Bullhorn acacia trees are thorny trees that 
grow in Central America. With no damage to 
themselves, these trees provide everything  

The Ant and 
the Acacia
When we think about species in an ecosystem, 
we’re often thinking in terms of food webs  
that show what eats what. In a food web, you 
can see relationships like predation (when 
one species eats another) and competition 
(when two species are both trying to get 
the same resource, such as food). In these 
relationships, it seems like what is good for 
one species is bad for the other. If a predator 
population increases, its prey population 
is likely to decrease. However, not all 
relationships in ecosystems are like this: in 

This is a close-up of acacia ants crawling on the branches of a bullhorn acacia tree. The big, red objects on
the right are thorns. The big thorns reminded people of the horns on a bull, so people gave the trees the
name “bullhorn acacia.”
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acacia ants need to survive: water, a complete 
diet, and shelter inside their big, hollow thorns— 
the ants can chew through a spot at the bottom 
of a thorn and move right in to raise their young.

At the same time, acacia ants act as 
bodyguards against other animals that might 
want to eat bullhorn acacia trees. If another 
animal tries to eat the tree they call home, the 
ants attack the animal and their bodies release 
a bad-smelling chemical. This relationship 
ensures that the ants have food and a place 
to live, and the acacia tree is protected 
from organisms that might destroy it.

Mutualism is helpful to both species—which 
means both species would be harmed if the 
population of one species decreased. Say the 
bullhorn acacia trees were wiped out by a tree 
disease. In that case, the acacia ants would 
have to �nd other sources of food and shelter, 
and there’s no guarantee they’d �nd either one. 
The acacia ant population would decrease.

Just as acacia ants would be harmed if 
bullhorn acacia trees disappeared, the trees 
would be harmed if the ants disappeared. 
In that case, the acacias wouldn’t be able 
to rely on the protection the ants provide. 
Animals might eat most of the leaves of 
the acacia trees, making it harder for the 
acacias to make food for themselves through 
photosynthesis. Without enough food, the 
acacias would have trouble reproducing and 
the population of acacia trees would shrink. 
Acacia ants need bullhorn acacia trees, and 
bullhorn acacia trees need acacia ants.
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