Teacher instructions

Biological Magnification Activity

Objectives: 
    Students will be able to: 

1)  Construct a food chain.
2)  Describe the flow of energy in a food chain.
3)  Explain the concept of biological magnification in nature.

Method:  Students play the roles of grasshoppers, shrews, and hawks in a physically involved game. 

Background:  Grasshoppers are herbivores.  By eating the plants they receive energy that was stored in the plants.  This energy originally came from the sun.  It was captured by the plants through the process of photosynthesis.  Shrews are primary consumers in this food chain.  They eat the producers to obtain energy.  Hawks are secondary consumers because they eat the primary consumers.  Hawks may also be called top carnivores as they are meat eaters and nothing "eats" them. 

When pesticides or herbicides enter the food chain they sometimes have long reaching and unintentional effects.  Some (such as DDT which is not legal in the U.S.) do not decompose in nature.  Thus, their effects can be cumulative as you move up the food chain.  This is the process of biological magnification.  A grasshopper may eat a non-lethal dose of a pesticide and then get eaten by a shrew.  Because the chemical does not decompose it is stored in the shrew's body.  Every contaminated grasshopper that the shrew eats adds more pollution to its body.  It is unknown the effects this pollution will have on the shrew but sterility, birth defects, or shortened life span are likely outcomes.  Hawks eat several shrews.  Therefore, the chemicals accumulate greatly in their body tissue.  This has been known to cause the thinning of egg shells and thus reduced ability to reproduce.  Some birds may also be born with crossed bills drastically reducing their ability to feed and death is a likely result. 

Materials: 

· Small tokens, poker chips, dry beans, or candy* in at least three different colors (approximately 30 for each grasshopper).
· Some convenient way of telling the shrews and the hawks from grass- hoppers.  They could role play (grasshoppers=hop around, shrews=scurry in small, quick steps, and hawks= “fly” with outstretched arms).
· Paper or plastic bags.  One is needed for each grasshopper.
*For candy, instead of three colors, use three kinds (Skittles, plain M&Ms, and peanut M&Ms and choose one as the pesticide).
Procedure: 
  

1)  For a class of 26 students, divide them into 18 grasshoppers, 6 shrews, and 2 hawks.  The exact numbers do not matter but the approximate ratio is important.
2)  Explain the food chain to the students.  Tell them that the tokens represent food.  All animals must eat enough food to survive.  Grasshoppers “eat” the tokens by placing them in their bags.  Shrews eat grasshoppers by catching them and taking the grasshopper's collection of bags, the hawks eat the shrews by catching them and taking their bags. 
3)  Spread the food tokens around in an area about 25 meters square.  This activity can be done in a gym but is safer to do outside.
4)  Send the grasshoppers to feed.  Let them feed until most of the food is collected (the last time you run this activity, let them feed until all food is collected, it helps in the cleanup).
5)  Now release the shrews to feed on grasshoppers for one minute.
6)  Now release the hawks to feed on the shrews for one minute.
7)  Have all surviving organisms count the number of food tokens that they have.  Grasshoppers need 20 tokens to survive, shrews need 50 and hawks need 100 (adjust these numbers as necessary ).
8)  Pick a color of token to represent pesticide molecules.  Have the surviving organism count the number of these tokens they have ingested.  Record these numbers (later in the classroom the students can average the amount of pesticide at each level and graph these averages.  This will reinforce the concept of biological magnification).
9)  If a hawk has eaten more than 25, it will die but if it has eaten more than 10 it will not be able to reproduce.
10)  Change student roles and play again.  In a one hour period you can play 2-3 rounds.
References: 

Adapted from Project Wild for secondary students, Western Regional Environmental Education Council. 
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