Biology I- Evolution Unit                                    Name: ________________

The Peppered Moths                                           Date: ___________ Per: ___


Fitness and Adaptation

Introduction
You probably think of fitness as a measure of health.  In nature, fitness takes a broader meaning.  An organism’s fitness is determined by how well that organism is adapted to its specific environment.  An organism that is well adapted to its environment has a high level of fitness, and an organism that is not well adapted to its environment has a low level of fitness.  This has tremendous consequences for the survival of the organism and the evolution of its species.  Organisms with high levels of fitness survive and reproduce, thus passing that “fitness” on to their offspring.  Organisms with a low level of fitness are not likely to survive and reproduce.  In this way, a species is constantly being modified from one generation to the next through natural selection.  This process is summed up by the phrase “survival of the fittest.”

Example

The peppered moths of England are an excellent example of this phenomenon.  The moths occur in two varieties: grey and black.  Before the industrial revolution, the grey moths were more abundant.  They had a better chance of survival because they were camouflaged against the grey bark of the countryside trees.  Thus, the grey moths had a higher level of fitness than the black moths, which were more easily seen and eaten by birds.  But then, as the industrial revolution took hold, the environment slowly changed.  Soot from the factories settled on the trees and made them darker.  In this changed environment, the black moths became more abundant because now the black moths were better camouflaged.  The black moths now had better fitness than the grey variety.  This is natural selection in action.

Lab
[image: image1.emf]In this lab, you will explore the concept of fitness and adaptation.  Notice the two moths below.  Give Moth A a high level of fitness and Moth B a low level of fitness.  Do this by coloring Moth A in such a way that it blends in well with some area of the classroom.  Color Moth B in such a way that it is highly visible against some part of the classroom.  After coloring, tape the moths in the places of your choice.  We will test your hypothesis by allowing the next class of students to hunt for these moths.  If your fit moth escapes one minute of “predation,” it is definitely better fit than the other, and will not only survive, but also reproduce.  This fitness will reward you- the moth creator- with 2 extra credit points!








Analysis Questions
1) In nature, what does it mean to be “fit?” ______________________________________
_________________________________________________________________

2) What is an adaptation? _________________________________________________
_________________________________________________________________

3) What will happen to organisms in nature with a low level of fitness? ______________________
_________________________________________________________________

4) Explain what the phrase “survival of the fittest” means. _____________________________
__________________________________________________________________________________________________________________________________

5) Before the industrial revolution, what variety of moth had a higher level of fitness? Explain why!!!
__________________________________________________________________________________________________________________________________

6) After the industrial revolution, what variety of moth had a higher level of fitness?  Explain why!!!
__________________________________________________________________________________________________________________________________

7) The change between the moths in #5 to the moths in #6 is an example of _____________________.


8) What adaptation did the moths after the industrial revolution have that helped them survive? 
__________________________________________________________________________________________________________________________________

9) Explain how you camouflaged Moth A to give it a high level of fitness.
__________________________________________________________________________________________________________________________________
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