Part 1:  Bug Hunt Evolution Simulation
Instructions: In this biological simulation we will investigate evolution by natural selection. You will take the role of the predator and you must try to stay alive as long as possible. The rules are below. 

Predator Rules:

· You will start with a set number of life points

· You will lose some points for each time-step (so if you don’t eat, you will die)
· You will gain life points every time you eat a bug by clicking on it
·  You will lose life points for each time you expend energy to try to capture a bug and miss 
Bug Rules:

· The bugs have a variety of traits: color, hue, size, and speed along with the ‘special traits’ of jitter, hiding ability, predator avoidance, camouflage, and adrenaline. 
· Each time a bug is eaten it disappears

·  New bugs are born to keep the population constant

·  When new bugs are born they are born by randomly selecting traits from the current population of bugs.
Given these rules, how do you predict the bugs will evolve over time to avoid predation? (address the traits listed above (you may make several different predictions):
Hypothesis:
(1 or 2 to test)

Directions: 
1.  Open NetLogo                    (START menu ( Programs(Net Logo(Net Logo 5.0)
2.  Open BugHunt Evolution  (FILE menu(Open(My Computer(K Drive(Net Logo Science Folder(Bug  Hunt Evolution v3)
3.  Set “Green Controls” to the baseline settings at right (
4.  Select a background color (try a solid, primary color for now)
5.  Select a “bug” to hunt   ; )

6.  Click: Set Up 
       (this will also reset simulation after completing a trial)
5.  Click Go 
         (Click ‘Go’ again to pause)
6.  Use your mouse to click on as many bugs as you can until 


die off. 
The following questions ask you to describe your results or record graphs and controls.  It may help to copy and paste a graph next to your brief response.  (To copy and paste a graph: right click on graph, select copy image & paste it into this document or into a text box.)  
1. First time:   Once your predator is dead, paste graphs and controls (green) below. How long did you survive? How many bugs were you able to eat?
For the next 4 questions – continue to use the BASELINE settings – and try many more trials (minimum of 4)….  Paste in appropriate graphs to support your description:
2.) Describe the evolution of the speed of bugs over generations.

3.) Describe the evolution of the size of bugs over generations.

4.) Describe the evolution of the hue (lightness/darkness ) of bugs over generations.
5.) Describe the evolution of the color of bugs over generations.

Now – it is time to experiment a bit!  Choose a dependent variable to alter (“green controls”).  What effect did it have on the independent variable?? (and what would be the independent variable be?)

6.  Experiment #1    



Evidence:  Paste graphs and appropriate green monitors here:

7.  Experiment #2   




Evidence:  Paste graphs and appropriate green monitors here:

8.  Explain why the bug traits in the population changed over time. (try to explain in terms of Darwin’s  theory of 

      natural selection!)
9. Why are there any differences in the trials that you conducted… meaning why were they not always 

        consistent in the data produced?
Extension Questions:

10. You witnessed the evolution of a species (bugs) over a very short time (minutes). We usually think of 
     evolution as operating over hundreds/thousands of years. What characteristics of the bugs allowed us to see 
     this rapid evolution? Can you think of a real organism which evolves very rapidly? What properties do these 

     creatures share with the bugs?  (hint… they are very, very, very small!)
11.) Do you think that you, the predator, “evolved” with the bugs?  Under normal circumstances, what 

       adaptations do you think the predators would adapt over several generations if they were to remain alive?
Baseline Settings:


speed slider at top (default – do not change)


# of bugs = 21  (default)


Speed factor 0.06  


Bug adrenaline – turn off


Jitter level – set to 0


Percent hiding bugs - set to 0


Percent run-away bugs - set to 0


Percent chameleon bugs set to 0





ID the Dependent variable – 


What effect was observed?





ID the Independent variable -  


Describe how you changed it:	





ID the Dependent variable – 


What effect was observed?





ID the Independent variable -  


Describe how you changed it:	








