Natural Selection Activity
Adaptation to Changing Environments

Objectives:  You will be able to – 

1) Identify genetic variations that may be favored in a population.

2) Formulate hypotheses based on cause and effect relationships.

3) Identify adaptations that arise in response to environmental pressures.

4) List biotic and abiotic factors that control population sizes.

5) Formulate conclusions based on recorded quantitative and qualitative data.

The Setting: 


Imagine that there has been a terrible drought, so bad that food supplies are extremely low and many animals are perishing.  Like at an oasis in the middle of the desert, there is a patch of grass and some poor, hapless plants, which up this point in time, have been surviving because of their tolerance to drought.  One species of plant produces 3 differently colored seeds; white, mottled and red.  A second species of plant, which has just about died out because of competition for water from the first, produces green seeds.  The seeds of neither plant are particularly tasty and are usually overlooked.  These are not normal times and the seeds do serve to fill one’s tummy.  The plants only grow in grassy areas where they drop their seeds.

A)  Predict what will happen to the different populations of seeds as the predators begin to feed on them in the grass? (Ex:  All of the white seeds will be eaten.)  Remember to make your predictions in complete sentences.

White __________________________________________________________________

Mottled ________________________________________________________________

Red ____________________________________________________________________

Green __________________________________________________________________


A small group of animals has congregated to feed on the seeds.  These predators are an interesting group.  A variety of animals, driven from their natural habitats by hunger, are represented.  Of course, being from different environments, they have various adaptations for collecting food.  These are:
· Squirrels which use their hands

· Finches which use their rather pointy bills (forceps)

· Splint-nosed phoo-phoos which use their long, dry tongues (tongue depressors)

· Spoon-billed ducks which use their bills (spoons)

· Moles which use their claws (forks)

B)  Predict what will happen to each animal’s population as they start competing with each other for seeds?
Most Successful?  _______________                Least Successful?  _______________


A selective pressure is an adaptation or characteristic that determines whether or not an organism will be successful in an environment.

C)  List selective pressures on the seeds.  In other words, what characteristics will determine whether or not the seeds are eaten?

D)  List the selective pressures on the predators.  In other words, what characteristics will determine whether or not the animals can obtain the food or will eat the food?

Procedure:

An area of the lawn next to the school has been chosen which will support over 600 plants.  Hundreds of beans will be scattered over this section of lawn, including large numbers of white, mottled, and red seeds from one species of plant (Varietus beanus) and some green seeds from the other species of plant (Greenus beanus) which is dying out due to lack of water.


Everyone in the class will be assigned a tool (hand, forceps, tongue depressor, spoon or fork), representing the foraging adaptations of the animals, which have assembled.  Everyone will also receive a small cup in which to store the collected beans.  The cup represents your stomach.  Take care of it!  Follow the simple rules below.

· YOU CAN PICK UP BEANS ONLY WITH YOUR FORAGING ADAPTATION.  Unless your hand is your adaptation, you may not use your fingers or thumbs for anything except grasping your foraging adaptation.
· YOUR CUP (stomach) CANNOT TOUCH THE GROUND.  You must move beans from the ground to your stomach using your foraging adaptation.  You cannot lay the cup sideways and scoop or flip beans into it.

· ANY COMPETITOR’S BEAN IS FAIR GAME UNTIL THE BEAN IS IN ITS STOMACH.  Once in the stomach, you cannot go after it.

· YOU CANNOT MAKE ANY COMPETITOR THROW UP (empty the cup) ON PURPOSE.   However, should such a thing happen accidentally, all spilled beans are fair game.

· DO NOT START FORAGING UNTIL YOUR INSTRUCTOR TELLS YOU TO.  You will have about 2 minutes to forage, after which time your instructor will tell you to stop.  No beans may be collected after time has been called and you may not cause any competitor to “throw up” after time has been called.  HAPPY MUNCHING!

Collecting & Recording Data:


After foraging, each individual representing a species of animal should count the number of each type of bean that they ate.  Record your individual data.  The class data will be compiled as a large group.

Table 1
	Species
	Squirrel
	Finch
	Phoo Phoo
	Duck
	Mole

	
	Your data
	Group data
	Your data
	Group data
	Your data
	Group data
	Your data
	Group data
	Your data
	Group data

	Total number of beans eaten
	
	
	
	
	
	
	
	
	
	

	Number of animals in group
	
	
	
	
	
	
	
	
	
	

	Average number of beans eaten
	
	
	
	
	
	
	
	
	
	


Table 2
	Seed Color
	White
	Mottled
	Red
	Green

	
	Your data
	Class data
	Your data
	Class data
	Your data
	Class data
	Your data
	Class data

	1)  Total number of beans scattered
	200
	200
	200
	200
	200
	200
	200
	200

	2)  Total number of beans eaten
	
	
	
	
	
	
	
	

	3)  Number of beans left for the next generation (subtract #scattered from #1
	
	
	
	
	
	
	
	

	4)  The percentage of beans for the next generation (divide #3 by #1 and multiply by 100)
	
	
	
	
	
	
	
	


Table 3

	Species of Plant
	Varietus beanus
	Greenus beanus

	
	Your Data
	Class Data
	Your Data
	Class Data

	1)  Total number of beans scattered
	600
	600
	200
	200

	2)  Total number of beans eaten
	
	
	
	

	3)  Number of beans left for the next generation (subtract #scattered from #1
	
	
	
	

	4)  The percentage of beans for the next generation (divide #3 by #1 and multiply by 100)
	
	
	
	


Analysis Questions

1) Which predator (animal) seems best adapted for feeding on prey?  Using the data collected, explain why.

2) Did competition occur among the predators?  If so, explain.

3) Did any cooperation occur between predators?  If so, explain.

4) Under the current environmental conditions, which plant would be the most successful and survive to reproduce?

5) Are the plant populations likely to change in appearance if the current environmental conditions continue indefinitely?  Explain your answer.

6) Did any group (plant or animal) become extinct during the exercise?  Explain your conclusions based on data collected.  If any species became extinct, why do you think this happened?

7) Do you think humans are subject to natural selection?  Why or why not?
