
Toxic and Harmful Algal Blooms
“You Are What You Eat”

Students will participate in a food web game where their feeding decisions
determine their survival in the environment. The Antarctic food web that we
crea ted  in  "F i t t i ng  A lgae  In to  the  Food  Web"
(http://www.bigelow.org/edhab/fitting_algae.html) will be the basis for the
game.

Materials: 1 pound of M&M regular candies (can be substituted with poker
chips if one color constitutes 30% of the total number), paper or plastic
sandwich bags, name tags, markers, cut out “life cards”
(http://www.bigelow.org/edhab/pdf/tracing_life_cards.pdf), rope or another
boundary marker, stopwatch or other timing device, optional extra M&M’s
for student consumption

Procedure:

1. Divide the class into trophic groups. If you have 28 students,
assign roles as follows: 1 killer whale, 3 seals, 9 fish,15 krill. Have
each student write his/her role on his/her nametag.

2. Without the students watching, randomly distribute the M&M’s in a
grassy area. Boundaries of the area should be made clear with the
use of rope or something similar.

3. Have the students gather around the grassy area. Distribute a food
bag to each of the students. Explain to them that there has been an
“M&M” algal bloom in the area. The organisms that are able to eat the
M&M algae are the krill. Remind the students of the food web
involving algae, krill, fish, seals, and whales. Distribute the
appropriate “Life Card” to each student and explain that each “animal”
is being given specific directions as to how they should respond to
this bloom.
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4. Step 1 – The Krill: Tell the “krill” that they will have 30-60 seconds
(depending on the number of students involved and the size of the
area) to “graze.” They should move around the area feeding on the
algae (collecting M&M’s and placing them in their food bags). Remind
the students to refrain from truly eating their food, since they will need
to assess their feeding success at the end of the game. At the end of
the timed period, the “krill” should remain where they are in the area,
but stop collecting M&M’s.

5. Step 2 – The Fish: Tell the fish to enter the feeding area and do
what is indicated on their “Life Card.” Explain to the class that in this
simulation, predators “eat” their prey by tagging their prey’s elbow.
Once an organism is “eaten,” it relinquishes its food bag to its
predator and sits down in the feeding area. During this time, the living
krill can continue to graze on the algae.

6. Step 3 – The Seals: Once the fish accomplish what they were
guided to do by their “Life Cards,” tell the seals to enter the feeding
area and do the same.

7. Step 4 – The Killer Whale: Once the seals complete their tasks,
allow the killer whale to enter the feeding area and accomplish what
is indicated on the killer whale “Life Card.”

8. Once the killer whale has eaten, review what occurred by having
the students share what was written on their “Life Card” starting with
the krill and ending with the killer whale.

9. At this time, inform the students that some of the algae that they
ate were toxic! If the krill consumed red or orange M&M’s, they
consumed toxic algae!

10. Have the students go through their food bags and sort their food.
Have them count the total number of M&M’s they collected and the
number of red and orange M&M’s they collected. Have them
calculate the amount of toxic algae they consumed as a percent of
their total consumption.

100 x [# red + # orange]/[total #]
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11. If there are any krill still alive that “ate” ANY red or orange M&M
algae, they are now dead.

12. If there are any fish still alive that “consumed” 20% or more red
and orange M&M algae, they are now dead.

13. If there are any seals still alive that “consumed” between 20%-
30% red and orange M&M algae, they are now sick. If there are any
seals still alive that “ate” over 30% red and orange M&M algae, they
are now dead.

14. If the killer whale “ate” between 20%-30% red and orange M&M
algae, it is now sick. If the killer whale “ate” over 30% red and orange
M&M algae, it is now dead.

15. Discuss the conclusions that can be made from this activity. This
can be accomplished through a group discussion, through individual
reflective papers, or through individual journal entries.
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