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What is a fish?

• So, what is a fish ?

•Of the ~62,000 extant described vertebrates, over 30,000 are fish
•Some estimates put the total number of fish species at > 50,000

Mammals "Birds" Reptiles Amphibians Fish
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Cambrian Explosion, 550 mya Neotony and the Dipleuruloid Theory
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Basal Chordates

Craniata

Hyperotreti… Myxiniformes

Vertebrata

Hyperoartia… 
Petromyzontiformes

Gnathostomata… jawed
vertebrates
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Phylogenetic Trees

Branches: 
Node:
Polytomy:
Root:
Terminal branch:
Taxon:

How are trees derived?

Apomophies:

Plesiomorphies:

Common ancestor had the plesiomorphic state
Derived group has the apomorphic state

How are trees derived?

Apomophies:

Plesiomorphies:

Synapomorphies:

Symplesiomorphies:

Autapomorphy:

How are trees derived?

Apomophies:

Plesiomorphies:

Synapomorphies:

Symplesiomorphies:

Autapomorphy:
Parsimony –
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Lamprey Trout Lungfish Turtle Cat
Gorilla

Human

Jaws

lungs
Limbs

Hair
Tail (loss)

A fish example…

Vert. col. Scales Dorsal

fin

Air bladder Pec.

fins

Notocord

Hagfish 0 0 1 0 0 1

Shark 1 1 1 0 1 1

Goldfish 1 1 1 1 1 1

Characters

T
a
xa

Apomorphies –
Pleisiomorphies –
Synapomorphies –
Sympleisiomorphies –
Autapomorphies –

A B C D E

Named taxonomic group
Genus, family…

Common ancestor

Monophyly –
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A B C D E

Named taxonomic group
Genus, family…

Common ancestor

Monophyly –

A B C D E

Named taxonomic group
Genus, family…

Common ancestor

Polyphyly –

A B C D E

Named taxonomic group
Genus, family…

Common ancestor

Paraphyly –


