Food Web Energy Activity
*NOTE: DO NOT WRITE ON THIS COLOR HANDOUT. Every time you see this symbol ( it’s a reminder to write on the other black/white handout.*

File menu > Open project > “energy food web.sltng”

In the Spaceland window, click Setup and then Forever. Observe the simulation. Answer these questions:
6. Watch carefully – which of the following agents are releasing orange spheres? (check them off)(
· Producers (plants)

· Herbivores (rabbits)

· Carnivores (lions)

Why are the agents releasing small orange spheres? What do the orange spheres represent? (
7. Click on an agent to open its monitor. Locate the energy trait and click on the graph button next to it. The example below is for an herbivore, but you can also try a carnivore or even a producer!
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Click on the button to switch to behind the shoulder view.
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As the simulation runs, watch what’s happening to the agent. What’s happening to the agent that’s making the energy graph go up and down? (
8. Click on the population graph to open it in a new window. Restart the simulation (setup, then forever). [image: image4.png]Populations




How do the populations of herbivores and carnivores change over time? (
An ecosystem is stable if the populations remain within some predictable range. This stability is called “dynamic equilibrium.” Write down the approximate range of populations of herbivores and carnivores that the ecosystem can support with stability. Notice that the stable population range of herbivores is not the same as the starting population on the population slider.(
4. Click on “toggle sunlight” to turn sunlight off. You should see in the status bar: “sunlight = false.” 
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Before you run the simulation, predict what you think will happen if there is no sunlight (no new energy being added). (
Run the simulation. Describe what happens when no more new energy is added to the system. Who gets affected first? What eventually happens to the ecosystem? (
Click on the “toggle sunlight” button again to turn the sunlight back on. The status bar should say: “sunlight = true.”
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SWITCH NAVIGATOR AND DRIVER ROLES!!

5. Move the sunlight slider to the right to increase the amount of sunlight energy available. 
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How does the increase affect the ecosystem? (
What do you think would happen if you turn down the sunlight slider? Try it and compare the results with your prediction. (
6. Click on the total energy graph to track the amount of energy for each population. Run the simulation.
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Why is the total energy of the carnivores less than the herbivores, which is less than the producers? Why doesn't all the energy get transferred to herbivores and then to carnivores? (
Where is the "missing" energy? (
7. Is it possible to have an ecosystem with equal numbers of producers, herbivores and carnivores? Why or why not? (
Set all the population values to the same value (e.g., population = 100). To quickly set the population, you can click on the top right corner of the slider and type in the number you want. But make sure that the number you type is within the minimum and maximum values of the slider. If it isn’t, then you need to adjust the minimum and maximum values.
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Run the simulation and explain what happened. (
8. In this ecosystem, 500 producers are needed to support 70 herbivores, which supports 5 carnivores, when the sunlight is set at 8. What happens if you change one of the population variables (minimum 1; make sure sunlight=8)? Does a sudden change in one population destabilize the ecosystem or is balance eventually restored? Write down your population values. (
Assuming that the sunlight stays the same (=8), what other sets of population numbers produce a stable ecosystem? You should run the simulation for at least 300 StarLogo TNG seconds (x-axis on the graph). Do both the herbivore and carnivore populations stabilize? What are the final stable populations? (
9. If you want to increase the population of carnivores from 5 to 15, and keep that population fairly stable (that is, close to 15), how many more herbivores would you need? Is it enough just to increase the number of herbivores? (
How many producers would you need? (
10. What is the effect on the ecosystem if the producers are suddenly wiped out (population = 0) from a disease or natural disaster? (
11. What happens to the other agents if the herbivores get wiped out (population = 0)? (
12. What happens if the carnivores get wiped out (population = 0)? (
13. How does increasing or decreasing the sunlight affect the simulation? (









