This computer simulation shows how a community having three populations of organisms interacts in a forest ecosystem. There are populations of grass, rabbits and wolves. The wolves eat rabbits to survive and the rabbits eat the grass. The grass in the fields will grow and the rabbits and wolves will reproduce as time passes. In this forest ecosystem, the grass, rabbits and wolves are all interacting with each other and there must be a balance for all of them to survive over time. 

There will be limiting factors in any ecosystem like the amount of food available or the amount of land available. These limiting factors affect the carrying capacity for each organism in the ecosystem. You will run the simulation as directed below and then try to analyze how the populations of grass, rabbits and wolves change over time as limiting factors affect the carrying capacity for each organism.

PROCEDURE:

· Open the simulation by clicking the “Rabbits and Wolves” link 

· Before you start the simulation do the following:

- Click the “View Population Graph” and drag it so you can see both the simulation window and graph.

- Click the “View Simulation Key” and drag it so you can see all three windows now.

- Set the “Speed” slider all the way to the left so the simulation will run as slow as possible.

- Do not change any other settings

NOTES ABOUT THE GRAPH:
“Capacity: is the size of the population.

“Iteration” is one time (one iteration is one week).

Run the simulation

1. Pause the simulation at 25 weeks

a. % grass: 

b. % rabbits:

c. % wolves

2. Pause the simulation at 50 weeks

a. % grass: 

b. % rabbits:

c. % wolves

3. Pause the simulation at 75 weeks

a. % grass: 

b. % rabbits:

c. % wolves

4. Pause the simulation at 100 weeks

a. % grass: 

b. % rabbits:

c. % wolves

5. Pause the simulation at 125 weeks

a. % grass: 

b. % rabbits:

c. % wolves

6. Look at the percentages at each iteration above and at your graph. What do you notice about the relationship between the percentage of rabbits, wolves, and grass? Think about why and when they decrease or increase. For instance one population might increase followed by another shortly afterwards or it might be the other way around.

6. Describe a limiting factor for each organism in the simulation:

Rabbits:

  
Wolves:    



 Grass:

7. The grass population should have reached 100% on the graph sometimes. Why doesn’t the grass go above 100%?

9. This simulation is really an experiment. There is an Independent variable, dependent variable, and

controlled variables (constants). List them below (hint: look at the other simulation controls):

Independent Variable: 

Dependent Variable: 

Controlled Variable (constants): 



10. Try to keep the ecosystem alive for the longest number of weeks by changing the settings of the simulation or adjusting the “Parameters”

Describe what you did to make the ecosystem survive longer below.

Questions from the Rabbits and Wolves Game
Click on view cumulative stats and arrange your windows so that the population graph, cumulative stats, and graph key are open at the same time as the simulation. Click on View/Modify parameters and experiment by changing the parameters. See the Rabbits and Wolves Info sheet for information on what the different parameters mean.
1.  What affect does a high population of bunnies have on the grass?

2.  What affect does a high population of bunnies have on the wolves?

3.  What affect does a low population of grass have on bunnies?

4.  What affect does a low population of grass have on the wolves?

5.  What affect does a low population of wolves have on the bunnies?

6.  What affect does a low population of wolves have on the grass?

7.  What would happen if there were lots more wolves than there are bunnies?  Would the wolves take over and live forever?

8.  What would happen if there were lots more bunnies than there were wolves?  Would the bunnies take over and go on forever?
9.  Were you able to create a stable ecosystem between the grass, bunnies, and wolves? If so, list your parameters:
· Maximum food capacity:   Rabbit           Wolf 

· Metabolism rate: Rabbit             Wolf 

· Reproduction age: Rabbit             Wolf

· Probability of reproduction in a suitable environment: Rabbit              Wolf 

· Minimum food requirement to reproduce: Rabbit                Wolf 

· Maximum age:   Rabbit                 Wolf _

· A rabbit gives a food value of _____ to the wolf that eats it.
