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Ch 34
Vertebrate 
Evolution 

and 
Diversity

AP Biology
Mrs. King

Overview

• Invertebrate Chordates and the Origin of Vertebrates
• Introduction to the Vertebrates
• Superclass Agnatha

– Jawless Fishes

• Superclass Gnathastomata I
– The Fishes

• Superclass Gnathastomata II 
– The Tetrapods

• Primates

Invertebrate Chordates and the 
Origin of Vertebrates

• Three subphyla: 
– Urochordata
– Cephalochordata
– Vertebrata

• common characteristics: 
– notochord
– dorsal, hollow nerve cord 
– pharyngeal slits
– muscular postanal tail
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Invertebrate Chordates

• Urochordata
• filter feeders
• sessile, marine animal
• larval forms contain 

chordate 
characteristics

• adults lack notochord, 
nerve cord, and tail

• Cephalochrorda
• Lancelets
• marine filter feeders
• burrow into sediment
• Feeble swimmers

Relationship of Invertebrate 
Chordates to the Vertebrates

• Vertebrates first appeared 500,000,000 
years ago

• first vertebrates probably possessed all four 
chordate characteristics

• probably resembled lancelet
• Probably evolved by paedogenesis
• (precocious attainment of sexual maturity in 

larva)

Introduction to the Vertebrates

• Special characteristics:
• neural crest-helps form cranium
• cephalization-brain with associated sensory 

apparatus
• skeleton with a cranium and vertebral 

column

Overview of Vertebrate Diversity

• Agnatha
• superclass
• lack jaws

• Gnathostomes
• jawed fishes and
• tetrapods-two pairs of 

limbs, terrestrial, 
amniote egg
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Agnatha: Jawless Fish

• Lack paired fins
• 60 extant species
• lampreys and hagfish
• parasitic forms and scavengers

The Fishes

• Extinct group called placoderms, armored 
fish

• Jaws evolved from gill accessories
• Chondrichthyes and osteichthyes are extant 

classes

Extant Fishes

• Chondrichthyes
• sharks and rays
• cartilaginous 

endoskeleton
• well-developed jaws, 

continuous swimmers
• oviparous, 

ovoviviparous and 
viviparous forms

• Osteichthyes
• 30,000 extant species
• flattened, bony scales
• swim bladder and 

operculum are key 
advancements

• lobe-finned forms key 
to terrestrial 
evolution?
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The Tetrapods

• Amphibians
• Reptiles
• Birds
• Mammals

• Terrestrial
• two pairs of limbs
• lungs

Amphibians

• 3 extant orders: salamanders, frogs and 
toads, caecilians (apoda) or legless 
burrowers

• most undergo complete metamorphosis
• sexual, usually external fertilization in 

water
• no marine forms

Reptiles

• Turtles, lizards, snakes, and crocodilians
• Internal fertilization
• Dry, scaly skin

– serves as a barrier to moisture and prevents water from 
leaving the body

• most oviparous
• Ectotherms

– Cold blooded
– Moderate body temperatures by environment selection
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Reptile Reproduction

• Most reptiles reproduce by laying eggs, 
although some give birth to live young that have 
hatched from eggs inside the mother's body. 

• Most reptiles produce amniote eggs, which are 
able to survive outside of water.

• These eggs have complex membrane systems 
and protective shells that are permeable to 
oxygen and other gases.

Amniote Egg

• Internally fertilized
• shell prevents desiccation
• contains extraembryonic membranes for 

nutrients, gas exchange, waste repository, 
protection

• hard shell in birds and most reptiles, only a 
few mammals

Dragon Hatchling
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Birds

• Flying, endothermic reptiles
• Feathers, hollow bones, four-chambered 

heart, internal fertilization, well-developed 
cerebrum

• 8600 extant species
• most fly, a few flightless forms

Mammals

• 4500 species
• hair, endothermic, well-developed 

cerebrum, four-chambered heart, internal 
fertilization, mammary glands, most 
viviparous, differentiated teeth

• monotremes, marsupials, and placentals

Primates
• First were arboreal
• 65,000,000 years ago
• premonkeys and 

anthropods
• first humans: 

Australopithecus 
africanus (“Lucy”), 
numerous other 
australopiticenes, 3.2 
million years ago

• Homo habilis
– 2.5 million years ago, tool 

user

• Homo erectus
– 1.8 million years ago, 

fires, clothing, refined 
tools (Neanderthals)

• Homo sapiens
– 100,000 years ago?
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