
Evolution by Natural Selection: Darwin’s Finches 
Of all Darwin’s discoveries the most famous, and quite possibly most significant, was his observations of the Galapagos finches. Darwin saw 13 different types of finches on the Galapagos Islands. He noticed that, although similar in appearance, the different finch species varied in body size, beak size and shape, and behaviour. He took many specimens of the different finches back to England for further study.
[image: image1.jpg]Cactus  Small
e Medium  Woodpecker
ound fme Yesttnan o

© Medium inch finch
e o e o

finch
G. scandons C.parvulus C.pauper  C. pallidus

Green  Gray

Large | G.fortls Small  La Ve Large
Fiha OIS St Lage s togin 20| s S0, S,
o, Gyl W2 e SO S0

B - @5 =l

Certhidea Certhidea

6. toginosa c.cassi-| ¢, e
G. magnirostris i Grconirastrls | . e pslt‘mcuh heliobates | olivacea fusca
Sharp-osked
around incn
6. el gy ) T—
Seed eaters flower. Insect eaters.
L Lo 1
s w,»Jmmhu,“
‘Genus Camarhynchus,
Common
(b) The Galdpagos finches Souh American mainiand

Copy#i© Paarson Edcaton, . publaing 5 B o,




[image: image2.png](© GraphicMaps.com

GALAPAGOS
ISLANDS &

Pinta
50 mi AN

Isla

50 km Isla &, @ Genovesa
Marchena

EQUATOR

BocofiFoccccqeoscoo=od 0
Santiago

Q Isla

X Se
Fernandina \Isla c,-,sgoan,

anta
Fe
2| puerfo

P Baquerizo
Villamil Moreno

Ocean e =5

i
1
i

Santa Maria | Isla
: Espanola
1
|

GALAPAGOS B
] €D worldatlas =

LOW / HILLS /MOUNTAINS|





Part 1:
	Table 1. Groups characteristics for Part 1

	Group
	Beak
	Mixed ‘food’

	1
	Chopsticks
	Rice, large seeds, dried beans, Styrofoam

	2
	Spoons
	Rice, large seeds, dried beans, Styrofoam

	3
	Toothpicks
	Rice, large seeds, dried beans, Styrofoam

	4
	Pegs
	Rice, large seeds, dried beans, Styrofoam

	5
	Tweezers
	Rice, large seeds, dried beans, Styrofoam

	6
	Chopsticks
	Rice, large seeds, dried beans, Styrofoam

	7
	Spoons
	Rice, large seeds, dried beans, Styrofoam

	8
	Toothpicks
	Rice, large seeds, dried beans, Styrofoam

	9
	Pegs
	Rice, large seeds, dried beans, Styrofoam

	10
	Tweezers
	Rice, large seeds, dried beans, Styrofoam


1. The class will be divided into 10 groups of “finches,” whereby each group of “birds” has a different type of “beak” as described in Table 1. In each group there should be no more than 3 “finches.”

2. Each group will receive a plastic box with the mixed ‘food’ that corresponds to their group number and beak type as noted in Table 1.   
3. Each group will also receive a plastic cup to use as a ‘stomach’. 

4. Each student must use their ‘beak’ to collect as much ‘food’ from the box as possible in 30 seconds and place it in the cup. 

NOTE: You must not touch the container or the food with your hands, or use the beaks in a way other than that in which they are intended (eg, you cannot use the pegs to scoop the food, or break the toothpicks to create a pair of makeshift chopsticks). 

5. Once the ‘food’ has been collected, write your data in the data table for Part 1 and enter the total number of each food type collected into the ‘results’ section of the teacher’s Excel spreadsheet. 

Part 2:

1. In this part, the birds from Part 1 have been separated by a storm onto two different islands with one group of each beak type on each island. There has been a drought and most food types have died out. The food that is available is different on different islands. 

2. Working in groups as in Part 1, Groups 1-5 will receive boxes that contain rice, and groups 6-10 boxes that contain dried beans. Each group will use the same type of beak as in Part 1. See Table 2 for details.

3. Each student must use their ‘beak’ to collect as much ‘food’ from the box as possible in 30 seconds and place it in the cup. 

4. NOTE: You must not touch the container or the food with your hands, or use the beaks in a way other than that in which they are intended (eg, you cannot use the pegs to scoop the food, or break the toothpicks to create a pair of makeshift chopsticks). 

5. Once the ‘food’ has been collected, write your data in the data table for Part 1 and enter the total number of each food type collected into the ‘results’ section of the teacher’s Excel spreadsheet. 

	Table 2. Groups characteristics for Part 2

	Group
	Beak
	Food

	1
	Chopsticks
	Rice

	2
	Spoons
	Rice

	3
	Toothpicks
	Rice

	4
	Pegs
	Rice

	5
	Tweezers
	Rice

	6
	Chopsticks
	Beans

	7
	Spoons
	Beans

	8
	Toothpicks
	Beans

	9
	Pegs
	Beans

	10
	Tweezers
	Beans


Teacher’s notes

Learning outcomes: 
Students will explore how observing variation in the beak shape of Galapagos finches helped Darwin to formulate his theory of natural selection.

What is needed: 
· Interactive whiteboard or projector

· Computer to connect to whiteboard or projector

· Summary data table and data results spreadsheet (Excel)

· Student data tables

· Stopwatch/timer

Activity - for a class of 30-40 students (10 groups of 3-4):

· 6 pairs of chopsticks

· 6 small plastic spoons

· 6 toothpicks

· 6 clothes pegs

· 6 tweezers

· 10 paper cups

· 10 plastic boxes (e.g. takeaway boxes) each containing a mixture of rice, large seeds (e.g. pumpkin, sunflower), dried beans and Styrofoam balls (or other similar soft packing material) 

· 5 plastic boxes containing rice only

· 5 plastic boxes containing dried beans only

Summary:

This hands-on activity is designed to remind students about the concepts of evolution and Darwin’s theory of natural selection. By investigating biodiversity and the process of evolution students will learn how traits beneficial for survival are selected for and genetically passed on to successive generations.

Students are reminded how the shape and structure of the beaks of Darwin’s finches affect the type of food that they are able to eat. Students are reminded that birds with beaks that are better adapted to the food available on a particular island have a better rate of survival. 

Students are given different tools to use as beaks. They must use these ‘beaks’ to obtain a variety of different types of ‘food’. Students will see which beaks are best adapted for different types of food, and how this can drive survival or extinction, using the finches Darwin observed in the Galapagos Islands as an example. 

Entering data into the results tables for Round 1 and Round 2 automatically generates summary graphics in the Excel spreadsheet. 

Use the ‘food preference’ tab to demonstrate the food ‘preferences’ of the different beak types in Round 1 and to highlight the difference between specialist and generalist species (e.g. toothpicks vs. spoons).

Use the ‘total food success’ tab to present the total amount of food eaten by the different beak types in Round 1 and Round 2. The data for Round 2 should clearly demonstrate to the students that the more generalist species (e.g. spoons) survived, while the more specialist species (e.g. toothpicks) died out. 

Note: You can pick a threshold point for ‘survival’. For example, at least 40 food items, whatever they may be, need to be eaten in order for the bird to survive.
Group name: ___________________________________

Darwin’s Finches Activity: Questions

After the data has been collected answer the following questions:

1. Were some beak types more successful at feeding than others?
Yes. Spoons are generally the most successful feeders whereas toothpicks are the least.
2. Was there any preference for different food types amongst the different species in Part 1?
Yes. Some beak types are more generalist (e.g. spoons can feed on everything), whereas some can only feed on one food type (e.g. toothpicks can only eat Styrofoam).
3. Do all birds have the same diet?
No. Toothpicks died out in the drought because their food wasn’t there anymore. Again, the more generalist species survived (they had other foods to choose from) whereas the specialist ones died out.
4. Did all birds survive the drought season (Part 2)?
No. Toothpicks died out in the drought because their food wasn’t there anymore. Again, the more generalist species survived (they had other foods to choose from) whereas the specialist ones died out.
5. Were the best adapted birds the same on both islands?
Yes, the generalists in this case were the most adapted.
6. What does this show about Darwin’s theory of evolution by natural selection? How did the finches that Darwin saw in the Galapagos Islands help him to formulate the theory of evolution by natural selection?
The species with a trait that favors survival are best suited (selected) to adapt (survive and reproduce) to changes in environment. Those who don’t possess the traits are selected against and therefore have a lesser chance of survival and reproduction.
So, how did this lead Darwin to come up with the theory of natural selection?
· Darwin thought that the Galapagos Islands were originally colonised by small numbers of finches which were blown offshore from South America by storms. 
· He noticed that the species of finch on each island were adapted to the particular habitat and food sources there, and thought that it was unlikely that the finches would have been so well adapted when they arrived on the islands.
· Darwin thought that the finches must have gradually changed over time to become more suited to their new home.
· As demonstrated in the activity, depending on the food available on each island, some birds would have been more successful than others because of the natural variation in their beak shape.
But why?

· In the original populations, this natural variation in beak shape was due to differences in the alleles.
· Due to differences in the environment (such as food availability/type), certain alleles would have been ‘selected for’ more frequently. In other words, the birds with ‘successful’ beaks, would have survived long enough to breed, and pass on their ‘successful’ genes,
· The finches with beaks that weren’t successful in picking up the food available on a given island would have slowly died out, just leaving the better adapted birds. These would then breed, and produce more birds with ‘successful’ beaks (genetics – pass on their genes for the successful traits).
· Beak shapes must have changed, gradually, over time, to adapt to life on each particular island to make the most of the food type available.
· Because each island had different food supplies, this led to a situation where finches with different sized and shaped beaks were found on different islands. Even if the finches were the same species when they got to the islands, this gradual change, which occurs over many successive generations, would make them more and more different until they became separate species. As time passed, the populations on different islands became so different that they could not interbreed - new species had evolved!
· The combined effects of mutations, environmental changes, natural selection and isolation result in the creation of new species during the process of evolution.
· The process is a very gradual change – over a long period of time the proportion of those individuals in the population with advantageous characteristics that are most suited to the environment will increase compared with the proportion of individuals with poorly adapted characteristics, and the poorly adapted characteristics may eventually be lost. 
Evolution on islands

· Since Darwin’s work, islands have been very important in helping scientists to understand evolutionary processes.
· On many islands there are endemic species – unique species found nowhere else in the world. 
· Endemic species are often (but not always) endangered because they usually have very small populations and restricted ranges, making them an important target for conservation. 
· Many islands with endemic species are very remote and the conditions on the island are unique, meaning that the species living on the island have evolved differently and in isolation from species on the mainland e.g. Madagascar and lemurs.
· Reproductive isolation can lead to speciation – the creation of new species. A species is defined as a group of interbreeding populations that are reproductively isolated from other groups. Reproductive isolation can mean that sexual reproduction between individuals of the same (or different) species is impossible for physical, ecological, behavioural, temporal or developmental reasons. 
Adapted from an activity posted on Arkive.org: Biodiversity and Evolution – Darwin’s Finches


