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IN: Comparing Cave Fish and Minnows   Is a hippopotamus more closely 
related to a pig or to a whale?   

HIPPO        WHALE 

 Based on physical comparisons 
(particularly dental structure and number 
of toes) it was originally thought that 
hippos were most closely related to pigs 
but DNA analysis indicates that hippos are 
more closely related to whales! 

  

Evolutionary Link 
Whales and hippos had a common water-loving 
ancestor 50 to 60 million years ago that evolved 
and split into two groups: 

The cetaceans (whales, 
dolphins, and porpoises) 

The pig-like 
anthracotheres – died out 
less than 2.5 million years 
ago, leaving only the 
hippo as a descendent 

Common Ancestry and Evolutionary 
Relationships 

I.Phylogeny=the evolutionary history of a species 
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A. Phylogenetics = study of evolutionary 

relationships among species, individuals, or genes 

snakes 

crocodiles birds 

lizards 

rodents primates marsupials 

Example : What is the relationship among 
these  species?                   

crocodiles 

birds 

lizards 

snakes 

rodents 

primates 

marsupials 

B. Phylogenetic Tree  
a. Visual model of inferred evolutionary 

relationships 

b. Diagrams that show how groups branch 
off from other groups. 

C. Parts of a Phylogenetic Tree
  

 

a. Tips of Branches= recently evolved species 

b. Close Branches= close evolutionary relationships 

 

c. Phylogenetic trees show clades                        a         

 (group of organisms that includes an ancestor 
 and all  descendants of that ancestor.) 

d. Clade is like a branch on the tree of life.  

 Common   ancestor 

Common     ancestor 
Common     ancestor 

  

II. Cladogram 

 

A. Branching diagram of organisms based on 
shared characteristics that can be traced to a most 
recent common ancestor but are not present in more 
distant ancestors. 
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B.  How are cladograms constructed? 
a. Organisms are grouped together based on 
their shared derived characteristics (trait 
modified from the ancestral trait). 

b. The points at which branches connect 

are called nodes. 

c. Nodes represent a common ancestor. 

d.   Cladograms are used to organize organisms 

based on evolutionary relationships (phylogeny). 

e. Show who is more related to whom and 

how close their relatives are. 

 

 

C. Given a table of derived characteristics 
(traits), create a cladogram. 

Fill in the X’s 

a. Place an X in the chart that apply to 
each organism.  

 

b. Count the number of characteristics 
each organism has. 

 

c. This will be the order that you place the 
organisms in the cladogram                    
(the organism with the fewest traits is on bottom, left) 
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d. Convert the table into a cladogram. 

Vertebrae 

Shark 

Two pairs 
of limbs 

Bullfrog 

Mammary 
Glands 

Kangaroo 

Placenta 

Human 

Draw this and 
fill it in 

Try this one 

Convert the table into a Cladogram 

Earthworm 

Trout 

Lizard 

Human 

Vertebrae 

Legs 

Hair 

Draw this and 
fill it in 
 

Lets Review – Self Check 
Number 1–6 in the margin of your notebook. 
Answer the questions 

The illustration below shows the pelvic bone of a modern day baleen 
whale and a reconstruction of an extinct whale based upon fossil 

evidence.  

 
 1. What is the best 

explanation for the 
presence of the vestigial 
limbs in both whale 
species?  
A. Whales have functioning 

hind limbs and can walk 
on land when necessary. 

B. Whales are evolving into 
a species that will 
eventually have four legs.  

C. Whales evolved from a 
species that had 
functioning hind limbs.  

D. Whales lost their hind 
limbs because they 
stopped using them. 

 

2. More than 1.5 million species of animals have 
been described, yet all of them have DNA that is 
made of the same building blocks. This is 
evidence that all animals have  

A. similar appearances. 

B. the same DNA sequence. 

C. common fossil records. 

D. a common ancestor.  
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 3. Which of the following provides the most 

conclusive evidence that organisms of two 
different species share a common ancestor? 

A. They live in the same ecosystem. 

B. They reproduce at the same time.  

C. They have similar DNA sequences.  

D. They have similar body movements. 

 

4. The DNA sequence from an endangered pupfish was 

compared to the DNA samples collected from closely 
related fish species. The table below shows a portion of the 
DNA sequences from each of the fish species. 

 
List the fish from the least 

to most closely related to 
the pupfish. 
A. Fish 3, Fish 4, Fish 1, Fish 2 
B. Fish 4, Fish 3, Fish 1, Fish 2 
C. Fish 1, Fish 2, Fish 3, Fish 4 
D. Fish 2, Fish 1, Fish 4, Fish 3 

 

 5. The unifying concept in biology that 
provides an explanation for the vast 
diversity of life on our planet is the 

A. cell theory. 

B. theory of evolution. 

C. binomial nomenclature system. 

D. gene-chromosome theorem. 

 

 6. According to the diagram, which two groups of 

organisms are most closely related? 

 

A. Frogs and Salamanders  

B. Reptiles and Birds 

C. Birds and Mammals  

D. Mammals and Reptiles 

 

1. The illustration below shows the pelvic bone of a 
modern day baleen whale and a reconstruction of 
an extinct whale based upon fossil evidence.  

  What is the best 
explanation for the presence of 
the vestigial limbs in both 
whale species?  

A. Whales have functioning 
hind limbs and can walk on 
land when necessary. 

B. Whales are evolving into a 
species that will eventually 
have four legs.  

C. Whales evolved from a 
species that had functioning 
hind limbs.  

D. Whales lost their hind limbs 
because they stopped using 
them. 

 

2. More than 1.5 million species of animals have 
been described, yet all of them have DNA that is 
made of the same building blocks. This is 
evidence that all animals have  

A. similar appearances. 

B. the same DNA sequence. 

C. common fossil records. 

D. a common ancestor.  
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 3. Which of the following provides the most 

conclusive evidence that organisms of two 
different species share a common ancestor? 

A. They live in the same ecosystem. 

B. They reproduce at the same time.  

C. They have similar DNA sequences.  

D. They have similar body movements. 

 

4. The DNA sequence from an endangered pupfish 
was compared to the DNA samples collected from 
closely related fish species. The table below shows 
a portion of the DNA sequences from each of the 
fish species. 
 

List the fish from the least to 
most closely related to the 
pupfish. 
A. Fish 3, Fish 4, Fish 1, Fish 2 
B. Fish 4, Fish 3, Fish 1, Fish 2 
C. Fish 1, Fish 2, Fish 3, Fish 4 
D. Fish 2, Fish 1, Fish 4, Fish 3 

 

3 base  
difference 

1 base  
difference 

 5. The unifying concept in biology that 
provides an explanation for the vast 
diversity of life on our planet is the 

A. cell theory. 

B. theory of evolution. 

C. binomial nomenclature system. 

D. gene-chromosome theorem. 

 

 6. According to the diagram, which two groups of 

organisms are most closely related? 

A. Frogs and Salamanders  

B. Reptiles and Birds 

C. Birds and Mammals  

D. Mammals and Reptiles 

 

Shark or Dolphin? 

OMG !!!!!! 

OUT: Interpreting Cladograms 


