
Name: ___________________   Block: __________  Date: ______________

GENETIC VARIATION WITHIN A POPULATION OF M & M’s
OVERVIEW:  In this activity you will learn about genetic variations within a population and how this relates to the process of “natural selection”.
OBJECTIVES:  At the completion of this lab activity you should be able to:
1. Create an organized data table and graph your results.

2. Recognize and identify the characteristics of frequency distribution graphs (bell-shaped or mound-shaped curves).

3. Analyze your graphs in relation to the concept of “natural selection”.

4. Draw conclusions about the process of “natural selection” on the population of living organisms.

INTRODUCTION:  The members of a species are not exactly alike.  Small differences called “variations” exist within populations.  Variations may be passed on through sexual or asexual reproduction to the organism’s offspring.  For this to happen, the variation must be coded for in the organisms DNA and that is what will be passed down during reproduction.  Most inherited variations either do not affect the survival of the organism or they actually harm the organism’s ability to survive.  In a few cases the variations actually help the organism to function better in its environment.  Helpful variations are called adaptations: thus adaptations will allow the organism to be better suited to survive and reproduce.

The process in which organisms either survive or die within a particular environment is called natural selection.  In a very real sense, the environment “selects” which organisms within a population will live and which ones will die. Natural selection allows well-adapted organisms the time needed to reproduce, thereby passing on a beneficial trait to their offspring. Organisms with harmful traits will not be suited for their environment and they will die off before producing offspring.  The evolutionary impact of natural selection becomes clearly apparent when you analyze how a population of organisms changes over time.


There are three distinct types of natural selection, each representing a distinct pattern within a population.


1.
Stabilizing selection:  When the “average” individuals in a population are 


favored.  The main phenotypes remain constant.  The frequency 



distribution looks exactly as it did in the generation before. Probably this 


is the most common form of natural selection, and we often mistake it for 


no selection.  

2.
Directional selection:   When natural selection favors one of the extreme 


variations of a trait.  For example, long-beaked woodpeckers (vs. average- 


sized beaks or short-beaks), who are able to feed on insects who live 



deeper in the bark.

3.
Disruptive selection:    Natural selection favors either of the extreme 



traits.   
PROCEDURE:  In this lab you will be analyzing the population change of an M & M community.  All the different colors of M & Ms are members of the same species.

The different colors represent different alleles of a certain trait within the population.  In this lab, you will play the role of a predator as you consume well-defined sub-populations within the helpless M & M community.  IMPORTANT:  In all three scenarios (trials) you will start the activity with the same population number and allele frequency.  So, DO NOT EAT M & M’s until all three trials are completed. 


TRIAL #1 Scenario:  As a predator, you are only able to see in shades of gray 
(you can’t distinguish colors very well).  The environment where the M & M’s live makes it hard to spot them, except for the ones that are extremely light or extremely dark.  Because of this, you hunt and kill M & M’s that are either light (white & yellow) or dark (Red & brown).  You will eat any that you find, but you just can’t find any that aren’t either light or dark.  Now it’s time to hunt your prey and feast on their soft chocolate bodies !!


1.  Separate (to illustrate eating) 24 M & Ms from the population 


of 59 M & M’s in the population that you think this particular 


predator would eat the most.   



2.  Fill in the data in Table I, including the reproduction of the 




“surviving” M & Ms.  Reproduction is achieved by doubling the 



population of each of the surviving color sub-groups.



3.  Put all the M & M’s back together and proceed to trial #2.

TABLE I:  Predator Sees Only Light and Dark Colors 
	M & M 

Color

(Lightest to Darkest)
	
	Initial  

Population
	
	Population After Predator Eats
	
	Population After  Survivors Reproduce

	
	
	
	
	
	
	

	White  

(Lightest)
	
	5
	
	
	
	

	Yellow
	
	7
	
	
	
	

	Orange
	
	10
	
	
	
	

	Green
	
	15
	
	
	
	

	Blue
	
	10
	
	
	
	

	Red
	
	7
	
	
	
	

	Brown
(Darkest)
	
	5
	
	
	
	


TRIAL #2 Scenario:  You are a smart predator and you’ve learned that dark 
colored M & M’s have a toxic chemical in them that makes you sick !!  EVEN IF YOU WERE STARVING TO DEATH, you would NOT eat a brown M & M and you would have to be almost dead to eat a red or blue one.  On the other hand you love the light colored ones because they are extremely easy to catch and taste delicious.  In fact, the lighter they are, the easier they are to catch !! 
1.  Separate (to illustrate eating) 24 M & Ms from the population of 59




M & M’s in the population that you think this particular predator 


would eat.   




2.  Fill in the data in Table II, including the reproduction of the 




“surviving” M & Ms.  Reproduction is achieved by doubling the 




population of each of the surviving color sub-group.




3.  Put all the M & M’s back together and continue to trial #3

TABLE II:  Predator Loves the Lightest Colors 
	M & M 

Color

(Lightest to Darkest)
	
	Initial  

Population
	
	Population After Predator Eats
	
	Population After  Survivors Reproduce

	
	
	
	
	
	
	

	White 

(Lightest)
	
	5
	
	
	
	

	Yellow
	
	7
	
	
	
	

	Orange
	
	10
	
	
	
	

	Green
	
	15
	
	
	
	

	Blue
	
	10
	
	
	
	

	Red
	
	7
	
	
	
	

	Brown
(Darkest)
	
	5
	
	
	
	


TRIAL #3 Scenario:  You are a predator that has just immigrated into an   

area that has all these wonderful M & M’s for you to hunt and eat.  You 
have discovered a wonderful niche in this new land where you can 

clearly see and eat all the M & Ms you can get your sugar-thirsty claws 
on.  
In this trial environment you start eating the M & M color that has 
the most and only move on to the next color when you have devoured 
them all.  Since orange, then blue M & M’s are equal in number, you will 

end up eating about equal numbers of those.  



1.  Separate (to illustrate eating) 24 M & Ms from the population of 59




M & M’s in the population that you think this particular predator 


would eat.   




2.  Fill in the data in Table III, including the reproduction of the 




“surviving” M & Ms.  Reproduction is achieved by doubling the 




population of each of the surviving color sub-group.

TABLE III:  Predator Eats M & Ms that are Most Available
	M & M 

Color

(Lightest to Darkest)
	
	Initial  

Population
	
	Population After Predator Eats
	
	Population After  Survivors Reproduce

	
	
	
	
	
	
	

	White 

(Lightest)
(TicTacs)
	
	5
	
	
	
	

	Yellow
	
	7
	
	
	
	

	Orange
	
	10
	
	
	
	

	Green
	
	15
	
	
	
	

	Blue
	
	10
	
	
	
	

	Red
	
	7
	
	
	
	

	Brown
(Darkest)
	
	5
	
	
	
	


GRAPHING:  Create three separate graphs, 1 for each trial.  Here is a sample:
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