
 

FOOD CHAIN HIDE AND SEEK 
 
INTRODUCTION 
 Students will play a game in order to learn about predator-prey relationships, a simple 
food chain, and the coral reef ecosystem.  Students will act the parts of various reef fishes, to 
explore the relationship between predators and their prey.  When the lights are on, damselfish 
emerge from hiding in the reef to forage for food.  At night, however, individual damselfish race 
against one another to find shelter in the reef.  Damselfish that do not successfully find refuge at 
night may be eaten by nocturnally feeding squirrelfish.  Squirrelfish do not come out to eat 
during the day for fear of being eaten by their predators, large emperors.  These predator-prey 
relationships are altered as the coral reef habitat is damaged by pollution throughout the game. 
 A follow-up PowerPoint is available on the MCR LTER education website to emphasize 
the concepts introduced in this lesson in a more formal format. 
 
OBJECTIVES 
Students know: 
• The basic interactions between consumers in a food chain. 
• The interactions between the damselfish and squirrelfish, and between the squirrelfish and 

emperors are characterized as predator-prey relationships, where the predator benefits, at the 
expense of the prey, and both species may adapt to the interaction. 

• The number of damselfish in an area can influence how many damselfish are killed due to 
predation, termed density-dependence. 

• Pollution decreases the amount of coral habitat available for shelter, which will contribute to 
the number of damselfish that die due to predation. 

 
CALIFORNIA STATE SCIENCE STANDARDS / EDUCATION AND THE ENVIRONMENT INITIATIVE 
4th Grade Life Science EEI Learning Objectives 
2.b. Students know producers and 

consumers (herbivores, 
carnivores, omnivores, and 
decomposers) are related in food 
chains and food webs and may 
compete with each other for 
resources in an ecosystem. 

Students will: 
• Describe how organisms compete for limited 

resources. 
• Explain potential consequences when a component of 

an ecosystem is changed or eliminated. 
• Describe factors that adversely affect the health of an 

ecosystem. 
 
BACKGROUND 
  Yellowtail dascyllus (Dascyllus flavicaudus) are a species of damselfish that forage for 
plankton during the day, and find shelter within the structure of coral (Pocillopora spp. and 
Acropora spp) at night.  Smallmouth squirrelfish (Sargocentron microstoma) will hunt yellowtail 
dascyllus at night, preying on the less aggressive fish hiding near the edges of a shelter.  This 
predator-prey relationship is beneficial to the squirrelfish, but detrimental to the damselfish.  
Predator-prey relationships tend to lead to adaptation by both species, where the predator learns 
to be quick, stealthy, and know where to find the most vulnerable prey, while the prey adapts to 
be fast, camouflaged, and have good senses.  Another predator-prey relationship exists in this 
game between the longnose emperor (Lethrinus olivaceus), and its prey, the smallmouth 
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squirrelfish.  Studies have shown that the more damselfish there are trying to hide within one 
coral colony, the easier it will be for a squirrelfish to find a damselfish that isn’t well hidden and 
capture it.  This is known as density-dependent mortality due to predation. 
 All of the animals in this food chain are consumers.  The emperor and the squirrelfish are 
carnivores, and the damselfish are omnivores (eating phytoplankton, or plant plankton, and 
zooplankton, or animal plankton).  The emperor eats the squirrelfish, which eats the damselfish, 
which eats either phytoplankton (which make energy though photosynthesis) or zooplankton 
(which eats phytoplankton, which make energy though photosynthesis).  This simple food chain 
becomes a food web when you consider the other predators and prey these animals interact with, 
and the decomposers (bacteria) that break down waste and dead materials into nutrients that can 
be taken up by phytoplankton. 
 The economy in Moorea was once supported by subsistence farming and fishing, but in the 
1960’s, an airport was built on Tahiti, allowing for an increase in tourism.  Development has 
increased to accommodate tourism, mainly in the form of new businesses and hotel construction.  
Urban and modern agricultural runoff has become an increasing problem for the coral reefs 
surrounding Moorea, because corals need relatively clear water to receive adequate sunlight, and 
the silt in runoff can clog the gills of marine organisms. 
 
MATERIALS for a class of 30 
• Construction paper to make plankton and coral 
• 1 Black marker 
• 30 Food Chain Activity Worksheets 
• 4 different colored objects to define groups (necklaces, bandannas, vests, etc.)  
• Large, open space that can get dark (ex. classroom with desks pushed to edges of a room) 
 
PREPARATION 
• Find an area, potentially your classroom, which can be made dark and where you and your 

class can clear a large, open space on the floor. 
• Consider securing Internet access for the research portion of this lesson.  
• Print 30 Worksheets #1 and #2 (one for each student) and gather other materials for activity. 
 
ACTIVITY (80-120 minutes, 2 60 minute sessions) 
• Day 1 (20-60 minutes)  

o Tell students you are going to play a game where they will learn about animals connected 
in food chain.  Ask students what they can tell you about “food chains?”  Where do 
students get their energy?  

o Break students into four groups. For a class of 30: 
 Coral: You will need at least 5 students to research and act the part of coral.  Their job 

will include creating coral habitat and planktonic food for the damselfish out of 
construction paper.  One student should focus on the effects of pollution on coral 
reefs. 

 Damselfish: You will need at least 16 students to research and act the part of yellowtail 
dascyllus.  Damselfish will need to find enough food to survive while not being eaten. 

 Squirrelfish: You will need at least 6 students to research and act the part of the 
damselfish predators, the smallmouth squirrelfish.  Squirrelfish need to eat damselfish 
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every night to survive, and should not attempt to feed during daylight hours for fear 
of being eaten by emperors. 

 Emperors: You will need at least 3 students to research and act the part of longnose 
emperors.  Their job will be to hunt squirrelfish if they leave their hiding place during 
the day to hunt for damselfish.   

• Have students research their organisms, either as a group in the classroom or computer 
lab, or as homework.  Ask them to prepare for game day by finding a picture of their 
organism and completing Food Chain Activity Worksheet #1.  Have students look for 
information on their organisms by performing simple Google searches online or 
searching the Marine Life of Moorea Encyclopedia on the Moorea LTER Education 
Website. 

• Day 2 (60 minutes) 
o Have groups present a short description of their animal, then go over the rules.  Ask 

students what they think the outcome of the game might be. 
 Coral: 4 students will create coral and food for the damselfish. They can make coral by 

cutting a page of construction paper to look like a coral they found during their 
research, and lay them out around the room.  To start the game, there should be at 
least 2 “coral” structures in the room.  These students should also cut out pieces of 
another color of construction paper to be food, and place these around the coral.  
They should continue to make coral and food throughout the game.  One student will 
play the part of pollution.  Equipped with a black marker, this student will go around 
the room and color the coral.  If the coral is colored black, reef fish cannot hide there 
because the coral is dead.  Coral and pollution can move around day or night, and 
pollution can color coral even when there are damselfish trying to hide there. 

 Damselfish: All damselfish will collect food during the day.  They should “eat” at least 
10 plankton pieces per day by the end of the game.  When the lights go out, they must 
find shelter by putting their hand on one of the paper corals, like a base.  As long as 
they are touching a coral, the squirrelfish cannot eat them.  If they are tagged by a 
squirrelfish while not touching base, they should walk to the edge of the room and sit 
out the rest of the game.  Touching a part of the coral that is black does not count, and 
if a whole coral structure is black, they must find a new hiding place.  

 Squirrelfish: The goal of the squirrelfish is to “eat” 2 damselfish per night.  To eat 
damselfish, they must simply tag a student in the damselfish group.  If they venture 
out to eat damselfish during the day, an emperor might eat them, so they should 
consider standing by the walls at the edge of the room when the lights are on.  If 
eaten, they must remain at the edge of the room for the remainder of the game.  At 
night they can walk around to find damselfish out of hiding. 

 Emperors: Emperors should watch the squirrelfish and “eat” them if they come out to 
hunt during the day.  To “eat” a squirrelfish, they must tag a student from the 
squirrelfish group.  At night, emperors should walk around the room and help you 
judge whether the rules of the game are being followed (are damselfish saying they 
were touching coral when they were tagged if they weren’t, etc.).   

o Leave the classroom lights on for 30 seconds to 1 minute before switching off the lights for 
another 30 seconds to 1 minute.  Go through 2 to 3 “days” before ending the game for 
discussion.  If you have a large class, you might task a student with timing day and night 
and working the light switch.  Remind students to walk carefully around the room (no 
running), especially at night, to avoid injury. 
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o When the game is over, have damselfish count their food while the class comes together.  
Record results on the board. How many coral colonies were killed due to pollution?  How 
many damselfish were eaten by predators?  How many damselfish died because they 
didn’t eat enough plankton?  How many squirrelfish died because they didn’t eat enough 
damselfish? 

o Repeat the game 2 or 3 times. 
o When you are finished playing the game, lead a discussion about the game.  Have each 

group get together to talk about their experience, then, as a class, discuss the following 
questions.  Use these questions as an assessment of your students’ comprehension of 
predator-prey relationships, density-dependence, and the impact of pollution. You may 
also have students write their answers on Food Chain Activity Worksheet #2. 
 Which part of the game was the easiest?  Why? (one answer from each group) 
 Which part of the game was hardest?  Why? (one answer from each group) 
 What would happen if the number of damselfish increased?  squirrelfish?  emperors? 
 What would happen if there were fewer students playing the part of the coral? 
 What would happen if there were more students playing pollution? 
 What, more specifically, does the pollution represent? (run-off silt, pesticides, careless 

boaters/divers…) 
 If you could change the game to make it better, how would you do it? 

 
EXTENSIONS 
• Try doing this activity with and without “pollution” and ask students to observe what effect it 

had on the survivorship of the damselfish. 
• Try doing this activity with and without the change in light and ask students if light has a 

noticeable effect on the survivorship of damselfish. 
• Do this same activity, adding “fisherman” to hunt the emperors. Emperors are over fished in 

Moorea, and this would add another variable into this game of interactions. You could also 
add a Marine Protected Area, where emperors cannot be fished, at one side of the room, and 
see how this affects the distribution of all fish throughout the room. 

 
This lesson also fulfils: 
OCEAN LITERACY: ESSENTIAL PRINCIPLES AND FUNDAMENTAL CONCEPTS 
5. The ocean supports a great diversity of life and ecosystems. 
6. The ocean and humans are inextricably interconnected. 
 
REFERENCES 
Blank, Nicole. Life in the Reef: Damselfish in Barbados. Glenfield Middle School, Montclair, 

NJ. 2004. www.earthwatch.org 
Holbrook, Sally J., and Russell J. Schmitt. 2002. Competition for Shelter Space Causes Density-

Dependent Predation Mortality in Damselfishes. Ecology 83.10: 2855-2868. 
UC Berkeley. Richard B. Gump South Pacific Research Station, UC Berkeley, French Polynesia. 

http://moorea.berkeley.edu/ 
 

Michele Kissinger  
Moorea Coral Reef Long Term Ecological Research Program  



Student Handout 

Food Chain Activity Worksheet #1 
 

1. What is your group’s organism? 
 
 
 

2. Where does your organism live? 
 
 
 
 
 

3. Is your organism a producer or a consumer? 
 
 
 

4. If you are a consumer, what do you eat? Are you a carnivore, herbivore, omnivore, or 
decomposer? 

 
 
 
 

5. How does your organism get along with other organisms? 
 
 
 
 
 
 

6. What are the primary predators of your organism? 
 
 
 
 
 

7. How does your organism protect itself? 
 
 
 
 
 

8. What would happen to your organism if its ecosystem were to change? 
 

  



Student Handout 

Food Chain Activity Worksheet #2 
 

1. Which part of the game was the easiest?  Why?  
 
 
 
 

2. Which part of the game was hardest?  Why?  
 
 
 
 

3. What would happen if the number of damselfish increased?  squirrelfish?  emperors? 
 
 
 
 
 
 
 
 

4. What would happen if there were fewer students playing the part of the coral? 
 
 
 
 
 
 

5. What would happen if there were more students playing pollution? 
 
 
 
 
 
 

6. What, more specifically, does the pollution represent? (run-off silt, pesticides, careless 
boaters/divers…) 

 
 
 
 

7. If you could change the game to make it better, how would you do it? 
 

  


