
Name: _______________________________ Date: _________________         Period: _____ 

Freshmen Biology 

The Evolution of Whales            Week #____ 
 

Based on fossil evidence, embryology, DNA similarities, homologous structures and vestigial structures, 
scientists have been able to determine how whales evolved.  From this evidence, scientists create a 
cladogram, like a family tree, that links groups of organisms by showing how evolutionary lineages 
branched off from common ancestors.   
 

Directions: Determine the order of the ancestral whales to show how whales have evolved over time. 
 
 
 
 
 
 
 
            A 
 
 
     B 
 

 
                      C 
 
 
 

       D 
 
 
             E 
 
 
       F 
 
 
            G 
 
 
 
       H 
 
 
              I 
 
 
               J 
 
 
 
  



Name: _______________________________ Date: _________________         Period: _____ 

Freshmen Biology 

Directions: Use p.517 and the cladogram to answer the questions in complete sentences. 
 
1. What is a speciation event?  __________________________________________________________ 

_________________________________________________________________________________ 
2. What does a node represent?  _________________________________________________________ 

_________________________________________________________________________________ 
3. Label a node on the cladogram on the previous page. 
4. What is at the root of a cladogram? ____________________________________________________ 

_________________________________________________________________________________ 
5. When did the last common ancestor of whales and Artiodactyls (hippopotamus) exist? ___________ 

_________________________________________________________________________________ 
6. Which two species of whales are most closely related?  How do you know? ____________________ 

_________________________________________________________________________________ 
_________________________________________________________________________________ 

7. Which ancestral whale spent about half the time in water and half the time on land?  Explain why. 
_________________________________________________________________________________ 
_________________________________________________________________________________ 

8. What year did whales became fully aquatic? _____________________________________________ 
9. How many years did it take whales to evolve?  (Calculate the time between the last common 

ancestor of whales and hippos, and the last common ancestor of Mysticetes and Odontocetes) 
_________________________________________________________________________________ 

10. Why do modern whales have vestigial hip bones?  ________________________________________ 
_________________________________________________________________________________ 

 
Directions: Use Figure 1 and the information below to answer the questions. 
 
Figure 1 is a cladogram that shows derived characteristics. 
These are traits that arose at certain points in time 
that were then passed on. 
 
11. What organism is most closely 

related to dinosaurs? 
__________________________ 

12. Which two organisms share the 
greatest number of derived 
characteristics? 
__________________________      Figure 1 

13. Which organisms have hinge-like ankles? _______________________________________________ 
14. What derived characteristics evolved before hinge-like ankles? ______________________________ 

_________________________________________________________________________________ 
15. What derived characteristics do reptiles have?  ___________________________________________ 

_________________________________________________________________________________ 


