Student Worksheet:

LESSON 5: NATURAL SELECTION AND GENETIC DRIFT
Part 1: The color gene
The rabbits have been given a “color gene” that ranges from 1-100 and determines what shade of blue they appear.

Notice the three graphs in the Runtime window.

· The first is the usual graph of carrot and rabbit population sizes.

· The second is a graph of the average value of the rabbit color gene and the range (difference between the highest and lowest) of the color gene.

· The third is a bar graph showing the distribution of the color gene. This graph will let you see how many rabbits are of each color.
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Run the simulation a couple of times. You may run each trial until either the simulation stops or all but one color of rabbit survives. As you run each trial, fill out the first chart at the end of the worksheet.

Part 2: Rabbit speed
Link the color gene to the speed of the rabbit. Rabbits with higher color gene values run faster. We will associate the two traits by the equation:

rabbit speed = ( 0.015 x color gene ) + 0.25

1) Locate the “Rabbits” page and find the “Hop” procedure.
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2) Change the value “1” in the socket of the “forward” block to say:

“0.015 x color gene + 0.25”
You can find the “color gene” block from the “Rabbits” drawer under My Blocks.
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Run the simulation a couple of times. You may run each trial until either the simulation stops or all but one color of rabbit survives. As you run each trial, fill out the second chart at the end of the worksheet.

Part 3: Rabbit energy loss
Link the color gene to energy lost by the rabbit (presumably rabbits that run faster need to burn more energy). Rabbits with higher color gene values lose more energy. We will associate the two traits by the equation:

rabbit energy gain = -0.015 x color gene

1) Locate the “Rabbits” page and find the “Rabbits Grow” procedure.
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2) Change the value “-0.5” in the socket of the “inc rabbit energy” block to say:

“-0.015 x color gene”
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Run the simulation a couple of times. You may run each trial until either the simulation stops or all but one color of rabbit survives. As you run each trial, fill out the third chart at the end of the worksheet.

Part 4: Flood!
Populations normally suffer from the effects of chance natural events. We will program a “flood” that wipes out the carrot and rabbit populations on the left side of Spaceland. (Can you think of other natural disasters that may occur?)

1) Find the “run once” block from the “Setup and Run” drawer under the Factory. This block runs the given procedures only one time (unlike the “forever” block, which loops over the procedures forever, and the “run” block, which runs the procedure for a given amount of time).

2) Drag it onto the “Runtime” page and rename it “flood.”
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3) Drag an “if [ test, then ]” block under each of the “Carrots” and “Rabbits” hooks.

4) Find the “xcor” block from the “Traits” drawer under the Factory. Spaceland is organized as a giant grid with an x-y coordinate system. This block returns the x-coordinate of the agent.

5) Agents on the left side of Spaceland have a negative x-coordinate. Attach “xcor < 0” in the “test” socket of both “if” blocks.
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6) Finally, we want those agents to die when there is a flood. Attach “die” in the “then” socket of both “if” blocks. Now as you run the simulation using the “run” button, you can also press the “flood” button to flood the left side of Spaceland.
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Run the simulation a couple of times. You may run each trial until either the simulation stops or all but one color of rabbit survives. As you run each trial, fill out the final chart at the end of the worksheet.

During the different trials you may choose to administer the flood at strategic times to kill of certain populations. You may also choose to administer the flood totally randomly. Try different strategies and note the outcome of each. Remember that floods do not choose when to occur, but using a simulation we can test the different possible ways in which they can.


Color gene (unlinked):
	Round
	Stop Time
	Average Color Gene
	Range Color Gene
	Rabbit Colors Surviving (and number of each)
	Observations
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Color gene linked to speed:
	Round
	Stop Time
	Average Color Gene
	Range Color Gene
	Rabbit Colors Surviving (and number of each)
	Observations
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Color gene linked to speed and energy loss:
	Round
	Stop Time
	Average Color Gene
	Range Color Gene
	Rabbit Colors Surviving (and number of each)
	Observations
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Color gene during flood:
	Round
	Stop Time
	Average Color Gene
	Range Color Gene
	Rabbit Colors Surviving (and number of each)
	Observations
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