Genetics Internet Assignment #4
PART ONE – Natural Selection Simulation

Go to the web site: http://phet.colorado.edu/en/simulation/natural-selection
Exploration

1. What are some interesting things that you have control over in the simulation (what are the things you can click on and add or change)?

2. What happens to the bunny population if a friend is never added? Why is this?

3. Click on Add a friend.  What happens when you add a friend?  Let this run for a while to see what happens.  Keep this running as you go on to question 4.
4. Click on Food and let the simulation run for a while.  What happens to the population now?
5. What is a genetic mutation? Write the definition. Look it up on Google if you don’t know.
Experiment A: Press Reset All

· Add a friend and a brown fur mutation to the bunny population.  Let this run for a while before you go to the next step.
· Add the (natural) selection factor of wolves and let the simulation run until for a while.
· Write an explanation of what happened to the population of bunnies in this experiment.
Experiment B: Press Reset All

· Add a friend and a brown fur mutation to the bunny population.  Let this run for a while before you go to the next step.

· Add the (natural) selection factor of food and let the simulation run until for a while.

· Write an explanation of what happened to the population of bunnies in this experiment.
Experiment C: Press Reset All

· Add a friend and a long teeth mutation to the bunny population.  Let this run for a while before you go to the next step.
· Add the (natural) selection factor of wolves and let the simulation run for a while.
· Write an explanation of what happened to the population of bunnies in this experiment.

Experiment D: Press Reset All

· Add a friend and a long teeth mutation to the bunny population.  Let the simulation run until for a while to see what happens.

· Add the (natural) selection factor of food and let the simulation run for a while.
· Write an explanation of what happened to the population of bunnies in this experiment.

Experiment E

· Repeat Experiment A in the Arctic Environment.  Don’t forget to write the explanation at the end.
Experiment F

· Repeat Experiment B in the Arctic Environment.  Don’t forget to write the explanation at the end
Experiment G
· Repeat Experiment C in the Arctic Environment.  Don’t forget to write the explanation at the end
Experiment H
· Repeat Experiment D in the Arctic Environment.  Don’t forget to write the explanation at the end
Conclusions

1. Define variation. What genetic variations are presented during this simulation?

2. Define adaptation. Give examples when an adaptation is beneficial to the bunnies.

3. What are 3 other (natural) section factors which effect animal populations in the real world?

4. How has this simulation added to your knowledge of evolution (the study of life’s history)?

BIG CHALLENGE: Using the simulation, determine the conditions when a long tail would be an adaptation.
PART TWO – Peppered Moth Simulation (NETLOGO)
Before you complete this simulation you need to review the story of the peppered moths in the light and dark forests.  Go to:
http://peppermoths.weebly.com/
1) Where did Edleston find the black peppered moth?

2) This black peppered moth was rare but then became common in England.  Why did the dark moths take over?

3) In the last 50 years the dark peppered moth population has been decreasing.  Why?

Open NetLogo (not the 3D version) on the desktop of your computer.  

In the upper left corner click on File, Models Library, Biology, Evolution, Genetic Drift, then double click Peppered Moths.

Move the num-moths slider from 100 to 200.

Move the speed slider (the one at the top of screen in the middle – not the green one below it) from the middle where it currently is to half-way towards the left end.

Click Setup.  Notice that in this simulation there are three kinds of Peppered Moths: Light, Medium and Dark.
4) How many of each type of moth do you have when the simulation starts?

READ THE FOLLOWING DIRECTIONS CAREFULLY BEFORE YOU START THE SIMULATION.  READ THEM SEVERAL TIMES IF YOU DON’T UNDERSTAND AFTER THE FIRST READING
When you run the simulation you can control how much pollution is in the background using the pollute button.  You can also clean up the pollution by using the clean up button.

YOUR GOAL – Find a way to run this simulation where the result is that the number of light and medium moths is almost equal (as close to equal as you can get).  You will need to use the pollute button to decrease the medium moth population and then you will need to use the clean up button to increase the light moth population.  You have to find just the right amount of pollution and clean up to attain your goal.
YOU WILL HAVE OBTAINED YOUR GOAL WHEN THE LINE GRAPH SHOWS THE YELLOW LINE (LIGHT MOTHS) AND THE GREEN LINE (MEDIUM MOTHS) MEETING SOMEWHERE IN THE CENTER OF THE GRAPH AND THEN CONTINUING TOGETHER FOR AN “EXTENDED PERIOD OF TIME”.

BY “EXTENDED PERIOD OF TIME” I MEAN THAT YOUR LINES MUST MEET FOR A LENGTH OF 3 CENTIMTERS.  YOU WILL NEED TO MEASURE THIS WITH A RULER TO FIGURE OUT IF YOU HAVE REALLY COMPLETED THE GOAL.
5) When you have completed the goal paste a screen shot of the results into your Google Doc so that I can see that the graph is correct.
