Modeling Trophic Cascades

Educator Materials

OVERVIEW
This activity reviews the concept of trophic cascades and supports a variety of media
resources from HHMI BioInteractive, including “Exploring Trophic Cascades,” “Some Animals
Are More Equal than Others: Keystone Species and Trophic Cascades,” “Patterns and
Processes in Ecology,” and “Ecology of Rivers and Coasts—Food Webs and Human Impacts.”
Trophic cascades occur when predators reduce the abundance or change the activity of their
prey, thereby allowing species in the next trophic level to increase in number. These indirect
effects by the predator can trickle down (or cascade) to many lower levels of the food chain. In
a classic example, sea otters protect kelp forests by controlling the abundance of urchins that
graze upon the kelp. In the absence of otters, urchins consume most of the kelp and negatively
affect other organisms that live in kelp forests.
Trophic cascades have been described in numerous ecosystems ranging from kelp forests of
the Pacific Ocean to arctic islands, to Central American jungles, to salt marshes. In this activity,
students use organism cards to build examples of trophic cascades based in different
ecosystems.
KEY CONCEPTS AND LEARNING OBJECTIVES
•
•
•
•

Organisms can have both direct and indirect effects on other members of the
ecosystem.
Indirect effects occur when an organism’s activity or behavior (e.g., feeding) affects
other organisms with which they do not directly interact.
When indirect effects are transmitted through a food chain, it is called a trophic
cascade.
Trophic cascades can be found in diverse types of ecosystems.

Students will be able to:
• Arrange organisms according to trophic level in a variety of different ecosystems.
• Distinguish between direct and indirect effects of organisms in their environment.
CURRICULUM CONNECTIONS
Curriculum
AP Biology (2013)
NGSS

Standards
2.A.1, 4.A.5, 4.A.6, SP7
HS-LS2-6, HS-LS2-8

KEY Terms
ecology, trophic cascade, species interactions, direct effect, indirect effect
TIME REQUIREMENT
This activity can be done in less than one 50-minute class period. It can be done as a quick
review of concepts, or it can be expanded with discussion.
SUGGESTED AUDIENCE
This activity is appropriate for middle school through high school biology and environmental
science.
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PRIOR KNOWLEDGE
Students should be familiar with trophic levels and species interactions. The focus of this
activity is to apply the logic of trophic cascades to a variety of different environments.
MATERIALS
•
•
•
•
•

Habitat and organism cards
Chart paper or white board and magnets
Markers
Space to work
Stopwatches if you opt to do it as a game/competition.

PROCEDURE
In this activity, students build models of trophic cascades in different environments. It was
designed as a competitive game, but it can also be done by focusing on discussion instead of
competition.
•

1.
2.
3.
4.
5.
6.

Print the organism cards found on the activity webpage. Habitat cards are attached at
the end of this document. Printing the habitat cards is optional. You can also tell
students the habitat for which to build the appropriate trophic cascade. Habitats
include: African Savanna, Lake, River, Arctic Island, Salt Marsh, Kelp Forest, and
Jungle.
Separate the cards into two categories: habitat or organism. Place them face down on
the table.
Students draw a card from the habitat pile.
Students then find all the organism cards that correspond to that habitat. There are
three or four cards for each habitat. If students need a hint, the border on each
organism card is color coded according to the correct habitat.
Arrange the species according to trophic level with the top predator on the top and
producer on the bottom.
Draw solid arrows between each organism and the one below it and draw a “+” or “−“
to indicate whether the effect is positive or negative. The direction of the arrow should
be in the direction of the effect, not in the direction of the flow of energy.
Finally, draw a dashed line from the top predator to the producer and draw a “+” or “−“
to indicate whether the effect is positive or negative.

TEACHING TIPS
•
•
•
•
•

Students can use their models to predict the effects of predator removal or other
disturbance to the trophic chain.
Most of the examples are also found with added detail in the “Exploring Trophic
Cascades” Click and Learn, so this activity can be a good review or wrap-up for that
activity.
To use as a quick “check for understanding,” give students the organism cards for a
habitat already bundled.
Cards can be laminated for repeated use.
Apply magnets to the cards to use them on whiteboards.
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ANSWER KEY
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