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Mr. Collea

The Beaks of Finches

Environmental conditions act as selecting agents because they select organisms with the most beneficial traits or adaptations to become the parents of the next generation. Within a species, individuals with variations that make them better adapted to their environment will survive and reproduce in greater numbers than those without such adaptations. Observations have shown that the offspring of better-adapted individuals inherit many of their parents' favorable variations.

Finches are small birds found in many locations throughout the world. Charles Darwin used beak variations in the numerous finch species found on the Galapagos Islands as evidence of natural selection. The great variety of beak adaptations present on the Galapagos is thought to be due to the isolation of bird populations on the islands with different kinds and amounts of food. Seed-eating finches exhibit a great

number of differences in beak shapes and sizes. During ongoing competition for resources, some finches are successful and become more numerous, while less successful finches decrease in number. 
[image: image1.emf]
In this laboratory activity, you will work with different tools that will serve to model finch "beaks."

The seeds provided represent finch food on a particular island. You will compete with other "finch" species to see which "beak" is best adapted for obtaining a specific food.

Remember: Overproduction + Limited Resources = Competetion
Materials (per team)
1 petri dish (crop where birds store food)





Food Source




1 tin pie tray (island)










(a) large seeds (lima beans)



1 tool to serve a “beak”









(b) small seeds (lentils)

(a) Forceps  

(b) Pliers


























My group will use _________________ as our beak.

Methods
1. 
Examine the different tools ("beaks") and seeds provided. Predict which "beak" will be the most s
successful at picking up small seeds. Give the reasons for your choice.

_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________

2. 
Predict which "beak" will be the least successful at picking up small seeds. Give the reasons for


your choice.

_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________

3. 
From this point on, you and your partner will model a finch feeding. The tool you were assigned


will be your "beak." List the characteristics it has that make it good for picking up small seeds along 


drawing an outline or sketch of your assigned "beak."



Characteristics:                                                                       

Sketch:
___________________________________________

___________________________________________

___________________________________________

___________________________________________

___________________________________________

4.
Feeding Practice:

Both you and your partner should practice transferring the small seeds and large seeds quickly from 
the large pie tin (island) to the petri dish (stomach/crop) before the competition begins. 
Rules:


(1)
You may move only one seed at a time. 


More than one seed at a time will result in choking and lead to death.


(2) 
You will receive credit only for a seed that falls into and stays in the petri dish.

(3) 
You must average 13 seeds / 30 seconds in order to obtain the number of calories to survive.
5.
Round One – Feeding with No Competition for Resource

When given the "Round One" signal, one member of your team should use the "beak" to pick up


small seeds one at a time from the pie tin (island) and place them in the petri dish (stomach/crop). 
Repeat this for a total of four trials, two trials for each partner. Mr. Collea will tell you when to start 
and stop each trial. Record your results and calculate your average in the data table below.

Table 1: Feeding with No Competition

	
	Trial
	Number of Seeds Collected

	Partner #1
	#1
	 

	
	#2
	 

	Partner #2
	 #3
	 

	
	#4
	 

	
	Average
	 


In order to "survive," your species needs to collect an average of 13 seeds per trial. If you achieve that goal, you remain healthy and continue to live on the original island and eat small seeds. However, if your team averaged fewer than 13 small seeds per trial, you and your partner will "migrate" to a new island with a different food supply to avoid starvation. Ask your teacher to give you a new large dish that contains large seeds. This will be your island for Round Two. 

Perhaps your "beak" will be better adapted for feeding success in a new environment.
6.
Round Two: Feeding with Competition

In this round, instead of feeding alone, you will be competing for food with other finches.



To simulate this competition, your team will feed from the same dish as one other team. If you were 
successful during Round One, you will be feeding with other finches on small seeds. If you were not 
successful on the last island and forced to migrate, you will be competing for large seeds.

7.
Complete four trials just as you did the first  



Table 2: Feeding with Competition


time and record the results of each trial. 
	
	Trial
	Number of Seeds Collected

	Partner #1
	#1
	 

	
	#2
	 

	Partner #2
	 #3
	 

	
	#4
	 

	
	Average
	 



Again, wait for Mr. Collea to tell you when 

to start feeding and when to stop for each trial.

8.
Calculate the average number of seeds obtained during the four trials. Round off to the nearest seed. 
If your team collected an average of 13 seeds or more per trial, you can go on to Round Three. If 
your team collected fewer than 13 seeds per trial, you and your partner are now eliminated (dead).

9.
Round Three: Feeding with Increased Competition

During this round, you will be competing with
   Table 3: Feeding with Increased Competition


all of the other finch species left alive on your 


	
	Trial
	Number of Seeds Collected

	Partner #1
	#1
	 

	
	#2
	 

	Partner #2
	 #3
	 

	
	#4
	 

	
	Average
	 



island. In other words, all of the finch teams that 


were successful at feeding on small seeds will 


compete at one dish containing small seeds. 


At the same time, all of the finches successful 


at feeding on large seeds during Round Two 


will compete at one dish of large seeds.

10. 
Complete four trials as before and record the 
results of each trial and your average in the data

table to the right.

11.
Begin answering questions on the Summary Sheet
Name ___________________________________







Data ____________
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The Beaks of Finches: Summary Sheet
1. 
What characteristics of your "beak" interfered with feeding success on the original island?


_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________

2. 
List three traits, other than beak characteristics, that could contribute to the ability of a finch to 
compete successfully.


_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________

3. 
Why did some "beak" types survive on the new island (with large seeds) when they could not


survive on the original island? 

_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________

4.
Why were there fewer survivors at the end of Round Three? 

survive on the original island? 

_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________

5.
Explain how this activity simulates each of the concepts listed below as they are involved in the


process of natural selection. Describe a specific example from this laboratory for each concept.


(a)
variation: _____________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________

_________________________________________________________________________________


(b)
struggle for survival:____________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________


(c)
adaptation: ___________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________


(d)
environment: __________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________


(e)
selecting agent:________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________

Base your answers to question 6 – 8 on the diagram below which shows 
various finches found on the Galapagos Islands and on your knowledge of biology.

[image: image2.emf]
6.
Predict which species of finch would be most likely to survive if the weather on the Galapagos 
Islands gradually changed and the seeds available to the finches became larger with heavier 
coverings.  Explain. 

_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________


_________________________________________________________________________________

_________________________________________________________________________________


_________________________________________________________________________________

7. 
One island is populated by two species - Ground Finches and Small Tree Finches.


(a) What two types of food would you expect to be available on this island? Explain. 


_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

(b) Would you expect the two species to compete for food on this island? Explain. 


_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

(c)   How might the two native finch populations be affected if several dozen Sharp-billed Ground


Finches were to migrate to the island and survive? Explain. 


_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
8. 
Explain how an island could support large populations of both Large Ground Finches and Small 
Ground Finches? Explain. 


_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
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Which of the following statements is a correct interpretation of the phylogenetic tree in the illustration?

a. The sharp-beaked ground finch is more closely related to the small tree finch than either species is to the cactus finch. b. The warbler finch is the common ancestor to all the finch species that exist today in the Galápagos Islands. c. All the Galápagos finches are more closely related to one another than they are to mainland finch species. d. The 13 finch species evolved in sequence; the warbler finch is the oldest species and the small ground finch is the most recent species to evolve.

State Lab

Summary Sheet

Lab Summary: 

· The point of this lab was to simulate Natural Selection by using 

different tools to simulate finch beaks, to see which are best adapted for the task of picking up seeds and transporting them from one “island (container) to another.

       Tool Types- 

1. Curved Forceps

2. Straight Forceps

3. Pliers

4. Chop Sticks

5. Tongs

6. Bag Clip

7. Clothes Pin

· Students randomly picked a number and that is how they were assigned their “beak type” (tool)

Activity Summary

· Students were put into groups of two.
          Round One: Feeding with No Competition
· Each student had two 30 second feeding periods using the same tool to pick up small seeds from the pan and put them in their small dish (stomach) – a total of 4 trials
· You were allowed to only pick up one seed at a time

· At the end of each 30 second trial, each student recorded the number of seeds they picked up in the Round One Chart

· When done with all 4 trials, each student was to calculate the average number of seeds obtained per 30 seconds and record on their chart

          *** Teams with an average of 13 seeds or more, will continue to

                  feed on small seeds in Round 2

                     (These represent Finches that have survived successfully 

                      with their beak type in their original environment)

        *** Teams with an average of less than 13 seeds, must seek another 
                food source on another Island – they will paired with another 
                unsuccessful team to feed on large seeds in Round 2
                         (These represent Finches that have not been successful 

                          with their beak type in their original environment)

         Round Two: Feeding with Competition
· Again, each student had two 30 second feeding periods using the same tool (a total of 4 trials)

· Again, you were allowed to only pick up one seed at a time

· However, in this Round, all the teams feeding on one kind of seed (small or large seeds) fed at the same time from one large dish, simulating competition for the available food
· At the end of each 30 second trial, each student recorded the number of seeds they picked up in the Round Three Chart

· When done with all 4 trials, each student calculate the average number of seeds obtained per 30 seconds and record on their chart

        *** Teams with an average of 13 seeds or more, will continue on to

               Round 3

                     (These represent Finches that have survived successfully 

                      with their beak type again)

        *** Teams with an average of less than 13 seeds, did not survive the

               competition. They were done competing.
                       (These represent Finches that have not been successful 

                        with their beak type)

         Round Three: Feeding with Increased Competition
· Again, each student had two 30 second feeding periods using the same tool (a total of 4 trials)

· Again, you were allowed to only pick up one seed at a time

· In this Round, one member from each of the two different teams fed at the same time on either the same large or small seeds – depending on what their results from Round One

· At the end of each 30 second trial, each student recorded the number of seeds they picked up in the Round Two Chart

· When done with all 4 trials, each student was to calculate the average number of seeds obtained per 30 seconds and record on their chart

       *** Teams with an average of 13 seeds or more have survivied.

                     (These represent Finches that have survived successfully 

                      with their beak type)

        *** Teams with an average of less than 13 seeds, did not survive the

               Competition and were eliminated from that island

                       (These represent Finches that have not been successful 

                        with their beak type)
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