Evolution Activity
File menu > Open project > “evofp34.sltng”

In the Spaceland window, click Setup and then Forever. Observe the simulation. Answer these questions:
1. What happened to the fish that were swimming in the middle? 
Why did this happen? 
Why didn't the fish at the top and bottom all disappear? 
2. Are the numbers of fish changing? (see population graph)
Besides the fish in the middle that disappeared (died), are some of the fish in the bottom and top layers disappearing too? 
Why might fish continue to die in the top and bottom layers? 

3. Are new fish appearing? 
What biological process causes new ones to appear?
4. The green diamonds represent plankton, which is food for the fish. How do the top and bottom layers of plankton differ in how the plankton reproduces? (note that the population size of plankton is about the same in the two layers)
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5. Click on any fish to open its agent monitor. Notice that there is a variable called "energy."
Click on agent view to see from the fish' perspective but keep an eye on the monitor. 
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What happens when the energy falls to 0? 
What happens to the energy value when the fish "eats" plankton?
6. When the energy level gets above a certain number, the fish can reproduce (hatch a new fish). Every time the fish reproduces, the parent's energy decrease.  Zoom in and pause the simulation.
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Click on a fish and check its energy level. If it's above 10, there's a chance that it could reproduce. You'll know that the fish has reproduced when there's a "hatched fish" notice that appears at the bottom of the agent window. Click on the Play button. When or if the Hatched fish button appears, pause the simulation, click on the picture of the fish to open the Offspring’s agent monitor.
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The parent fish passes on two traits to its offspring: speed and turniness. Turniness represents the angle that a fish turns right after it eats food.  Turniness is a number between 0 and 5. A fish with a 5 turns 100 degrees (5 times 20), a fish with a  4 turns 80 degrees (4 times 20), and so on. A fish with a turniness of 0 doesn’t turn at all after it eats (0 times 20). 
So are the two traits the same in the parent and offspring? 
Why aren't they always the same? 
What does this mean about how traits are passed from one generation to the next?

7. Watch the movement behavior of the fish - can you see how different color fish move differently?  What's the relationship between color and movement?

8. Color is associated with the turniness trait:

· Blue has a turniness of 0 (0 degrees turn)
· Cyan has a turniness of 1 (20 degrees turn)

· Green has a turniness of 2 (40 degrees turn)

· Yellow has a turniness of 3 (60 degrees turn)

· Orange has a turniness of 4 (80 degrees turn)

· Gray has a turniness of 5 (100 degrees turn)

a) Which color ends up being the most common in the top layer? 
b) Which color ends up being the most common in the bottom layer?
c) Do you think that the most common color will be different if you run the simulation again? Try it.
d) Why might a certain turniness value (as shown by the color) help fish survive in the top layer?
e) Why might a certain turniness value (as shown by the color) help fish survive in the bottom layer?
f) How did the population change so that one color tended to become most common?

9. Can an individual fish change its color (aka value of turniness trait) during its lifetime? 
Click on a fish to open its agent monitor. Continue running the simulation and watch the turniness value. Does it ever change? 
But if the fish reproduces, the turniness value will get passed on, which means the new fish will be the same color as the parent fish most of the time.

10. So if an individual fish can’t change to “adapt” to the environment, how does the population become more and more a particular color? 
Hints: 
a) Which color fish are passing on its traits? 
b) Which color fish are not passing on its traits? 
c) Why do some fish pass on its traits while others don’t?  
11. Common ancestry - note that the two populations of fish may become more and more different over time in response to the different environments through natural selection. But they come from common ancestors. The phenomenon of new species splitting off from a common ancestor is called “speciation.” 

Extensions:

1. Sometimes a color (turniness trait) will disappear completely from a fish population. Is it possible for the color to reappear? How can this happen if the color is an inherited trait, passed on through reproduction?
2. It's possible for the top layer fish population to go down to zero. If this happens, pause the simulation, click on a bottom fish whose energy level is more than 10, increase its altitude to about 40 so that it's in the top level now, and then continue the simulation. Since the fish has already reached reproduction level, it should start reproducing right away. Is it possible for one fish to repopulate the top level? Will the population be just one color? Why or why not? 
3. Variation  - What would happen if there is no variation in the starting population and no mutation during reproduction? This means that every fish has the same trait values and give birth to fish with the same trait values. What would happen if the environment changes drastically? 
4. Does the speed trait affect fitness in our model? How can you tell?

5. Individual organisms can't "adapt" to a changing environment --only populations can, over time. What do you think would happen if we take a blue fish that is well adapted in the bottom layer and put it in the top layer?  What will happen to the fish? Why can't the fish just change its behavior to adapt? Would the results change if we put a whole bunch of blue fish in the top layer?
6. How would changing the “clumpiness” variable change the outcome of the simulation? Try it and explain what happened.

Pause / Play





Speed slider – slide left to slow down and slide right to speed up.





SWITCH DRIVER AND NAVIGATOR ROLES AND CONTINUE TO THE NEXT STEP








