Mrs. Kerr

IB/APES


Predator-Prey Simulation
Background:

Ecologists observing predator and prey relationships once believed it was simple and direct:  the predator fed upon the prey thus keeping the prey’s population in check while maintaining and increasing its’ own population.  We now know that the relationship is not so simple and that there are many other factors that limit the size of a population.

Materials:


5” plastic bowl with 100 beads


Plastic spoon

Procedure:

1. The round beads represent the rabbit population, the bowl represents the habitat, the spoon a coyote.

2. Place 10 “rabbits” in the bowl.  This is the initial population for the habitat and the minimum population that will begin at every generation!
3. Place the plastic bowl on a flat surface and without looking run the spoon along the bottom of the bowl, this is the coyote hunting for the rabbits in one generation.

4. Count the number of rabbits caught and record in the data table.  Double the numbers of surviving prey and place them in the bowl.  If there are 7 left, add 7, and so on.  This number of bunnies is the initial prey for the next generation.  Remember you must always have the minimum population number.
5. The coyote must catch five rabbits to survive, if less than five are caught the coyote dies.  Note:  A new coyote will migrate into the habitat at the beginning of the next generation if there are no coyotes left!  If a coyote catches five bunnies then she survives and she reproduces one coyote for every five caught. (see chart for clarification)
6. If there are two coyotes then you must scoop the spoon two times through the bowl and record the total amount captured.  Subtract this from the initial population to get your surviving prey number to double for the next generation.  The number of rabbits in the habitat 
can never exceed the carrying capacity of 100.
7. Complete 20 generations of hunting and record the data in the table provided.  
8. Graph the initial population of predator and prey for each generation on the semi-log graph paper provided.  Please use a different color for the two species and indicate which color is which.

Continued on other side….

Analysis Questions:
1. What factor appears to determine the size of the coyote population in the habitat?

2. What factor appears to control the rabbit population in the habitat?
3. Does a peak in the coyote population come at the same time as the rabbit population or after a peak in the rabbit population?  Explain why you think so.
4. What other factors could be controlling the population of the rabbits besides the coyotes?

5. Why did we have to put the results of this activity onto a semi-logarithmic scale?

6. What would happen to the coyote population if the rabbits were eliminated from the habitat due to a viral disease?

7. Is predation a density-dependent or density-independent factor? Explain.

8. How has habitat encroachment from suburbanization altered this relationship?

9. Is it possible that climate could be responsible for the oscillatory nature of the predator-prey graphs? Explain.
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