Partner 1: _________________________________
Partner 2: ________________________________

Partner 3: ________________________________ 



     Hour: ____________

Date due: ___4/16/13___   

Date turned in: _________________

Now you see me, Now you don’t!: An Investigation

Work in groups of three.  Refer to the instructions sheet for detailed instructions.

PART ONE:

Record data for 4 generations of spotted and white moths in the white-tree environment. Count how many are left each time after the two birds take turns eating two moths each (the first ones they see). Take turns in each role (see instructions sheet).
	
	Starting Population (for generations 2-4, add # of babies to Final Pop from previous generation)
	
	Final population (how many of each were left after feeding?)
	
	# of babies (Divide final population by 2 – round down)

	Gen #
	Spotted
	White
	
	Spotted
	White
	
	Spotted
	White

	1
	 
	 
	
	 
	 
	
	
	

	2
	 
	 
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	


1. What happened to the numbers of each moth variety (color) over time?  Why?

White –


Spotted – 

2. Which color of moth is best adapted for its environment? Explain why!

3. What do you think will eventually happen to the populations of these moths?  (ex: they will both grow equally; white will die out and spotted will take over; etc).
PART TWO:

Repeat the experiment as in Part One, but now there is a factory next to the forest covering the trees in ash. Replace your white paper with a newspaper to represent this environment change. Start with the same number of moths of each color as you ended the last generation with, plus their babies. 
	
	Starting Population (for generations 2-4, add # of babies to Final Pop from previous generation)
	
	Final population (how many of each were left after feeding?)
	
	# of babies (Divide final population by 2 – round down)

	Gen #
	Spotted
	White
	
	Spotted
	White
	
	Spotted
	White

	1
	 
	 
	
	 
	 
	
	
	

	2
	 
	 
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	


1. What happened to the numbers of each moth over time in this new environment?  Why?


White –


Spotted – 

2. Was this what you had predicted would happen to the moths? (Part One Question #3). 

3. Which color of moth is best adapted for this new environment? Is it the same as before? Explain!

4. What do you think will eventually happen to each color moth if the pollution doesn’t go away? 
PART THREE:

This time you and the other birds are competing to eat moths (any color) in the polluted (newspaper) forest. Try three different trials in the newspaper forest. Start with about 20 moths of each color. See how many each of you eat in 30 seconds.  Do three different trials. 

	
	# Moths eaten by each bird  

	Trial #
	Partner 1
	Partner 2
	Partner 3

	1
	 
	 
	

	2
	
	
	

	3
	
	
	


1. Did any of the birds seem better at competing than any of the others?  Can you explain this?  

Now,  repeat the experiment with Partner 1 now taking the role of its baby that has a rare mutation: a sticky tongue. (This person should wet their fingertips with water). 

	
	# Moths eaten by each bird  

	Trial #
	Sticky-Tongue Bird
	Partner 2
	Partner 3

	1
	 
	 
	

	2
	
	
	

	3
	
	
	


2. Is this adaptation helpful? How/why? 

3. If the birds reproduce more when they get more to eat, what do you think will happen over time to the numbers of birds with the sticky-tongue adaptation? (will there be more of them, or less?)

4. Is one adaptation always better than another? Explain. (What can change and make an adaptation more or less helpful? Think of the moth colors and the environment change…) 

5. How can you see evolution happening in this experiment?

6. How do you think mutations affect evolution?

Now You See Me, Now You Don’t: Instructions Sheet

PART ONE INSTRUCTIONS: (Work in groups of 3)

1. You are a bird living in the Paper Jungle. You eat moths. The moths are all the same species, Papyrus mothicus, but they come in two varieties: spotted and white. (Take a bag of ‘moths’).
2. Take a white sheet of paper to represent your environment - the trees have white bark.

3. Partner 1: Sprinkle the moths onto the environment. Count the number of each color moth and record on the sheet below in “Generation 1 – Starting population.” Have the other partners turn away from you, and spread the moths around the environment so they aren’t clumped together. 
4. Partners 2 & 3: One at a time, turn around and “eat” the first moth that you see (pick it up and place it aside).  Then, stand with your back to the table again. 

5. Partners 2 & 3: Again, one at a time, turn around and “eat” a second moth. (first one you see).
6. Partner 2: Count the number of each colored moth remaining on the trees. Record in the data table below. These are the moths that survive to reproduce and have baby moths. 
8. Partner 3: For each color of moth, take the number remaining and divide by two (round down if it’s an odd number). Record these numbers in the “# of babies” columns, and then add these moths to the environment.  Make sure to spread them all around so they’re not touching.       (Ex: if there are 8 white moths and 6 spotted moths left, add 4 white and 3 spotted – these are their baby moths.  When possible, add back the ones you took away – if you need extras, take them from the supply.)
9. Partner 1: Write the total number of each color in the “next generation” line. (In the above example, you will start with 12 white and 9 spotted). 

10. Repeat steps #4-9 until 4 generations are completed. Take turns doing each job! 

PART TWO INSTRUCTIONS:
1. ENVIRONMENT CHANGE!  A factory has been built next to the forest.  The white trees are now covered in black ash from the air pollution. This environment is represented with newspaper.
2. Set aside the moths you ended the last round with. Take away your white environment paper and replace it with a newspaper.  Put the moths back on the paper and spread them around like before.

3. Repeat the experiment exactly as in Part One, #4-10.  Your starting population of each should be the Final Population from Generation 4 above plus the babies those survivors would have.  Do four rounds in this new environment. 

(Note: If any of your moths went extinct last time, add 4 new ones of that color for this experiment.)
PART THREE INSTRUCTIONS:
1. In real life, you and your bird friends will be competing for resources. 

2. Set up the newspaper forest with approximately 20 moths of each color. Spread them out like before. 

3. In the table below, record how many moths (any color) each of you can eat in 30 seconds. Use the fingers of one hand to “eat” them and place them in your “stomach” (your other hand). You only have to count the number EATEN by each of you this time. 

4. After 30 seconds, record your data.  Add all the moths back and try two it more times.

5. Answer whether any one “bird” seems to be better at feeding than any of the others. If so, what can explain this? 

5. MUTATION!  Bird 1 has had a baby bird with a special mutation.  While the rest of you just have regular rounded beaks (your fingertips), this lucky bird was born with a sticky tongue that helps catch moths. 

6. Repeat the experiment with this new mutation for Partner 1.  (Partner 1 should wet their fingertips with water).
Answer all questions for each section on your worksheet and complete the data tables as you go.

