






Problems: 
fossil record is not complete! 

  important species might not 
     be preserved at all 

 fossil record (the stratigraphic  
     range) of certain species 
     might be incompletely know 



non-dinosaurian 
reptiles 

amphibians 
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Monkeys or apes would be a paraphyletic group 



“Fish” would be a paraphyletic group 



Reptiles would be a paraphyletic group 
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Sauropsida X 
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Osteoderms of a crocodile 



teeth of a crocodile 

•  Parts of the endoskeleton 
(e.g., rib cage) are made 
of cartilage 

•  Why calcium phosphate? 











Dorsal  

Ventral 



sprawling upright 









predentary 









Osteichthyes 









Eryops (amphibian) 

Ichtyostega (tetrapodomorph) 







swim bladder /simple air sac)  subdivision of sac into many small sacs  proper lungs 

“fish”                      lungfish, tetrapodomorphs      tetrapods 













Amniota                    vs.     “fish” and Amphibia 





Ichthyostega (Upper Devonian) Acanthostega (Upper Devonian) 





Hylonomus 

•  since Carboniferous  
•  small, lizard-like 
•  insect eaters 


