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ωJaws

ωChondrichthyes

ςPhylogeny

ςDiversity

ςTraits



Evolution of jaws from branchial arches
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Osteichthyes

lungfish

+ hagfish

Gnathostomata
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Gnathostomata

Chondrichthyes
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Selachii
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Spiral intestine
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Clasper

Full cartilaginous skeleton
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Chondrichthyes

Elasmobranchii

Selachii

{ǇƛǊŀƭ ƛƴǘŜǎǘƛƴŜ

Spiracle

Clasper

Full cartilaginous skeleton

Subterminal mouth
Tribasic pectoral fin
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Gnathostomata
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Elasmobranchii

Selachii

Spiral intestine

Spiracle

Clasper

Full cartilaginous skeleton

Subterminal mouth
¢ǊƛōŀǎƛŎ ǇŜŎǘƻǊŀƭ Ŧƛƴ

Ventral gills
Pectoral fins attached to head



Diversity of Chondrichthyes
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How to assess ecology of an extinct/unknown 

species from morphology and ecology of 

previously studied species

How fast could 

Ptychodus swim?



How to assess ecology of an extinct/unknown 

species from morphology and ecology of 

previously studied species

1 Demonstrate morphology-ecology association

red: sharks

blue: teleosts

swim 

speed

fin length



How to assess ecology of an extinct/unknown 

species from morphology and ecology of 

previously studied species

2 Measure morphology of unknown species

red: sharks

blue: teleosts

swim 

speed

fin length



How to assess ecology of an extinct/unknown 

species from morphology and ecology of 

previously studied species

3 Interpolate position of unknown species

red: sharks

blue: teleosts

swim 

speed

fin length

fin length = 11.8, swim speed = 2.05







Devonian elasmobranch: 
Cladoselache



Devonian elasmobranch: 
Cladoselache



Galea: great white shark





Galea: great white shark

https://www.floridamuseum.ufl.edu/shark-

attacks/maps/world-interactive/











Otodus megalodon



Galea              
whale shark
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Galea              
whale shark
 
 
 
 
 



Squalea: Frilled shark



Squalea: cookie-cutter shark



Galea: 
hammerhead shark



Squalea: angel shark



Batoidea



Batoidea
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Batoidea: longnose skate



Batoidea: stingray



Batoidea: electric ray



Batoidea: manta ray



Batoidea: guitarfish



Holocephali





ωReading

ςFishbase.org

ςSeaworld chondrichthyes research 
& info                    

https:// seaworld.org/animals/all-
about/sharks-and-rays/



mean = 55
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