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Evidence for Evolution
BACKGROUND:

Much physical evidence has been found to indicate that living things have evolved or changed gradually over long periods of time.  The study of fossils as well as work in embryology, biochemistry, and comparative anatomy provides evidence for the process of evolution.

PART I:  
Comparison of Embryos
Your teacher will lead you through an activity comparing several different animal embryos.
1. List two things that appear in all the embryos throughout development.

· _______________________________________
______________________________________
2. List one thing all the embryos start with but do not all have when fully developed.

· ______________________________________
· Explain the phrase “ontogeny recapitulates phylogeny”.   ______________________________________

___________________________________________________________________________________

___________________________________________________________________________________
PART II 
Comparative Anatomy

A. Homologous Structures

3. Carefully examine the drawings of the bones shown in figure #1 (on back).  Look for similarities among the various animals.  (HINT: Look at the pattern of the background for each section of bones.)
4. Color the humerus of the human in blue.  Now color the humerus of all the other animals in blue as well.

Color all the ulnas red; color all the radius(s) green; color all the carpels yellow; color all the metacarpels purple; color all the phalanges orange.

5. Are bones arranged in a similar way in each animal?  Describe the general relationship of these limb bones.

· __________________________________________________________________________________

__________________________________________________________________________________

6. Describe the general use/function of each set of bones in the chart below:

	Animal 
	Name of limb
	Function

	Human
	
	

	Whale
	
	

	Cat
	
	

	Bat
	
	

	Bird
	
	

	Crocodile
	
	


7. These structures are formed in similar ways during embryonic development and share similar arrangements; however, they have somewhat different forms and functions.  They are called homologous structures.
B. Analogous Structures
8. Examine the butterfly wing and bird wing shown below.  

· What function do these structures share?   ___________________________________________________

· How do these structures differ? ____________________________________________________________

______________________________________________________________________________________

· Would you expect the embryos of birds and insects to be alike or different?  Explain.

_________________________________________________________________________________________

_________________________________________________________________________________________

_________________________________________________________________________________________


9. Some apparently unrelated animals have organs with similar functions, but very different structure and form.  These are called analogous structures.
PART III

Vestigial Structures

10. Gradual changes have occurred through time that have in some cases reduced or removed the function of some body structures and organs.  The penguin’s wings and the leg bones of whales are examples of this phenomenon.
11. The cave fish and minnow shown below are related, but the cave fish is blind.

· Does the appearance of these two fish suggest common ancestry?  Explain.    _______________________

______________________________________________________________________________________

· Explain why eyesight is not a valuable adaptation to life in a cave.  ________________________________

_____________________________________________________________________________________

· What adaptation might have been more important (and therefore more successful) in a fish living in a cave?

_____________________________________________________________________________________

_____________________________________________________________________________________

12. Organs or structures that have lost their function in the organism and become reduced in size are called vestigial structures.  Human vestigial structures are well documented.  Suggest a possible function for each of the structures listed below and explain why it became vestigial (no longer necessary and reduced in size).

	Structure
	Probable Function
	Why it became vestigial

	Appendix


	
	

	Coccyx 

(tail bones)
	
	

	Muscles that move ears
	
	

	Muscles that make hair stand up
	
	

	Little toe is smaller


	
	

	Wisdom teeth (less room in your jaw)
	
	


PART IV 

Comparison of DNA

A. THE BIG IDEA: The degree of chromosome pattern similarity between two species indicates the degree of

biological relationship.

B. BACKGROUND:

As we learned in genetics, the genes (DNA code sequences) for the characteristics of an organism are located in that organism’s chromosomes. Similarities in the traits among the members of one species (humans for example) are due to the similarities in the DNA in their chromosomes.  Therefore, similarities between members of different species must also be caused by similarities in their DNA.  So comparing chromosomes is one of the several ways we can figure out the evolutionary relationships between organisms of different species. Organisms get their chromosomes from their parents, and even further back in time, from their ancestors. According to evolution, two species having a recent common ancestor should have chromosomes that are more similar than two species having a more distant common ancestor. Your DNA is more like your grandparents than your great-great-great-great grandparents.  In other words, species that are closely related should have very similar chromosomes.
13. Go to link #41 on Mrs. Cohen’s website and complete the chromosome activity.  Answer these questions:

· Of the five chromosomes shown, how many of our chromosomes appear to be exactly the same as a chimp’s chromosomes?

___________________________________________________________


· Of the five chromosomes shown, how many of our chromosomes appear to be exactly the same as a gorilla?

___________________________________________________________


· Do humans have more common ancestors with a chimp or an orangutan?  Explain your answer with specific information:

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________
