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Species: Panthera pardus 

Kingdom: 
 Animalia  Domain: 

Archaea  

Domain: 
Bacteria  

Domain: 
Eukarya  

Genus: Panthera 

Order: Carnivora 

Family: Felidae 

Class: Mammalia 

Phylum: Chordata 
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Panthera 
pardus 
(leopard)  

Species Order Family Genus 

Taxidea 
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(American 
badger)  
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Branch point: 
where lineages diverge 

This branch point 
represents the common 
ancestor of taxa A−G. 

This branch point forms a 
polytomy: an unresolved 
pattern of divergence. 

ANCESTRAL 
LINEAGE 
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G A T C C A A C G A G T C T A G G C A C T A 

C C G G G T T C A A C A C T T T G A C T A G 

9 © 2014 Pearson Education, Inc. 

B 

C 

A 

D 

E 

F 

G 

Group I 

(a) Monophyletic group 
 (clade) 

1 1 B 

C 

A 

D 

E 

F 

G 

Group II 

(b) Paraphyletic group (c) Polyphyletic group 

B 

C 

A 

D 

E 

F 

G 

Group III 

2 2 

10 

© 2014 Pearson Education, Inc. 

Leopard 

Turtle 

Frog 

Bass 

Lamprey 

Lancelet 
(outgroup) 

Hair 
Amnion 

Four walking legs 

Hinged jaws 

Vertebral 
column 

Le
op

ar
d 

Tu
rt

le
 

Fr
og

 

B
as

s 

La
m

pr
ey

 

La
nc

el
et

 
(o

ut
gr

ou
p)

 

Hair 

Amnion 

Four 
walking legs 

Hinged jaws 

Vertebral 
column 

(backbone) 

C
H

A
R

A
C

TE
R

S 

TAXA 

(b) Phylogenetic tree (a) Character table 

0 1 0 

1 

0 

1 

0 

1 

0 

1 0 1 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 0 

1 0 1 

0 1 0 

1 

11 © 2014 Pearson Education, Inc. 

Mouse 

Human 

Chicken 

Frog 

Zebrafish 

Lancelet 

Drosophila 

12 



© 2014 Pearson Education, Inc. 

Mouse 

Human 

Chicken 

Frog 

Zebrafish 

Lancelet 

Drosophila 

Millions of years ago 
65.5 Present 542 

PALEOZOIC 

251 
MESOZOIC CENOZOIC 

13 © 2014 Pearson Education, Inc. 

Species I Species II Species III 

Three phylogenetic hypotheses: 
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Ornithischian 
dinosaurs 

Birds 

Crocodilians 

Lizards 
and snakes 

Saurischian 
dinosaurs 

Common 
ancestor of 
crocodilians, 
dinosaurs, 
and birds 
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Hind 
limb 

Front 
limb 

(a) Fossil remains of Oviraptor 
 and eggs 

(b) Artist’s reconstruction of the 
 dinosaur’s posture based on 
 the fossil findings 

Eggs 
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