Structural Adaptations of Avian Bills
Charles Darwin observed the bills (beaks) of finches on the Galapagos Islands had high variation for such a small population. The diet of these birds was observed and recorded. Darwin theorized that the changes in bill shape helped the different finch populations adapt to their environment. Structural adaptations caused finch populations to be “selected for” or “selected against” based on the birds ability to eat. Those finch populations whose bills were “selected for” were able to eat enough to survive long enough to reproduce. Those finch populations whose bills were “selected against” did not eat enough to survive and the alleles for that bill type were lost in the gene pool. 
Today you will experimentally determine how natural selection “selects for” or “selects against” an avian population. Follow the procedure below and answer the lab related questions.

	Representative food 
	Actual food 
	Amount (number) of food eaten
	Bill type (Tool used) which was “Selected for” 

	Red Kool-Aid in a narrow vase
	Nectar in a tubular flower
	
	

	Sunflower Seeds
	Seeds 
	
	

	Gummy worms buried in Fruity Pebbles 
	Worms in soil 
	
	

	Rice Krispies floating
in a dish of water
	Floating aquatic
vegetation 
	
	

	M&M 's tucked into a piece of foam or Styrofoam
	Crawling insects 
	
	

	Mini-marshmallows in an egg carton
	Insects in wood 
	
	

	Goldfish crackers 
	Minnows 
	
	


Notes:

-Avian bill type will be assigned

-The Styrofoam cup will represent your bird stomach 

-Sunflower seeds must be crushed to be “eaten”

Procedure:
1. Place a Styrofoam cup on the table in front of you.

2. Grasp bird bill in one hand and place your other hand behind your back.

3. Using assigned bird bill, try to “eat” food by placing the food type at the station into the Styrofoam cup.
4. Collect food for 15 seconds.

5. Record amount (number) of food “eaten” by your bird.

6. Repeat steps 1-5 for the remaining stations.

	Actual food
	Birds which eat actual food type
	Bird possibilities

	Nectar in a tubular flower
	
	Ducks

	Seeds
	
	Finches and Grosbeaks

	Worms in soil
	
	Hummingbirds

	Floating aquatic
vegetation
	
	Nuthatches and Warblers

	Crawling insects
	
	Robins

	Insects in wood
	
	Spoonbills

	Minnows
	
	Woodpeckers


1. Match the diet in the first column with the correct birds from the third column. 
2. Why can a large variety of birds eat in the same geographical area? 

3. Are birds adapted to certain geographical areas according to bill structure? 

4. How do a bird's feet help it to eat? What other survival advantage may a bird have according to the type of feet it has? 

5. What might happen to a bird population if its environment experienced a natural disaster where all the flora or fauna were wiped out? 
6. Were any of the bills food specialists? Food generalists?
7. Could migration patterns be linked to survival in a certain environment? 

8. Write a short paragraph describing how the Hawaiian honeycreepers exhibit adaptive radiation. 
9. Darwin’s finches are an example of speciation. Describe possible reasons why this speciation occurred.
