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What is a Reptile?
• ~300 million years of evolution
• Ancestral amniotic eggs, dry 

skin, water conservation, 
thoracic breathing

• ~8000 living species of reptiles
Major reptilian groups:
• Chelonia-Testudines: turtles & 

tortoises

• Lepidosaur-Squamata: lizards & snakes

• Rhynchocephalia: tuatara

• Crurotarsi-Crocodilia: crocodiles & 
alligators

• Ornithodira-Pterosauria & Dinosauria 
(including aves/birds)

• Sauropterygia-Plesiosauria, 
Nothosauria, Ichthyosauria, 
Placodontia
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The Fossil Record 
Fossilization is Rare

“The number of species 
known through the fossil 

record is <5% of the number 
of known living species, 

suggesting that the number 
of species known through 

fossils must be far <1% of all 
the species that have ever 

lived”.  
(Prothero 2007)



4

Geologic 
Time & 

Evolution 
of Life

MESOZOIC ERA (252-66Ma)
186 million 

years = 4.1% of 
Earth history

Geologic 
Timeline on 

handout



January 1 Earth forms
February 9 Life first evolves
October 25 Phanerozoic (Visible Life) Eon begins
December 5 Reptiles evolve 
December 12 Pangaea Supercontinent forms
December 13 Dinosaurs evolve
December 16 Pangaea breaks-up
December 20 Birds evolve
December 26 Dinosaurs go extinct
December 31, 11 p.m. Homo Sapiens appear 
December 31, 11:58:45 p.m. Most recent ice age ended
December 31, 11:59:30 p.m. Written history begins 

1/1000th of a second before 
midnight You were born 5

If 4.56 Billion Years = 1 Earth Year



Tetrapod Evolution
4 Limbed Firsts:
• ~397Ma Tracks
• ~368Ma Amphibians
• ~340Ma Amniota
• ~320Ma Sauropsid
• ~315Ma Synapsid
• ~246Ma Marine reptile
• ~230 Dinosaurs
• ~215Ma Mammal
• ~210Ma Pterosaur

Sea level 
fluctuations 

associated 
with land-

sea 
adaptations



Earliest Reptiles 
/Sauropsids

• Evolved ~320Ma 
genetic evidence
• ~315Ma Hylonomus 

(scaled)
• ~302Ma 

Petrolacosaurus

Paleozoic Era: 
Carboniferous 
Period



Scales
• What is a scale? Small 

rigid  plate growing out 
of skin to provide 
protection
• What is a scute? Bony 

external plate overlaid 
with horn
• Made of keratin
• Water conservation

~397Ma Oldest 
known tetrapod 
tracks & scaled



10 Minute Break!

Video Link: 
https://www.youtube.com/watch?v=TaMTLJUa-b4



Pangaea: Permian Period
• Pangaea formation= climate warming & drier
• Plants: ferns + seed ferns + conifer + ginko
• Insects: diversified
• Amphibians: gigantism 
• Reptiles: gigantism & diversification

Video Link: 
https://www.youtube.com/watc

h?v=Cm5giPd5Uro&t=6s



Pangaea Reptiles

X XX



Permian Mass Extinction
• Supercontinent formation
• Massive large igneous province
• Greenhouse effect: CO2, CH4
• Sea levels rose 
• Sea T rose = less O2
• Ocean anoxia
• 95+% mass extinction
• Warming, drying climate



Reptilian 
Diversification 

AMNIOTA

Sauropsida (Reptilia)
Parareptilia

Sauria

Diapsida

Archosauria

Lissamphibia

Tetrapoda

Synapsida

Dimetrodon

Therapsida

Testudines

Pan-TestudinesMammalia

AMNIOTA

Archosauriformes

Mesosaurus

Euparkeria

Dicynodontia

Pareiasauria Euryapsida

Sauropterygia

Plesiosauria

Ichthyopterygia

Placodontia

Lepidosauria

Thrinaxodon

Pappochelys

Aglandular skin; Water-conserving kidneys; 
enhanced color vision; suborbital foramen/
fenestra

Infra- and Supratemporal fenestrae; 
Hindlimbs more powerful than forelimbs

Antorbital and mandibular 
fenestrae; air sac 

system?; Belly-breathing?

Infratemporal 
fenestra

Enlarged ITF; 
Incisors, canines 

& cheek teeth; 
Forelimbs more 
developed than 

hind

Retroarticular process 
on mandible; hooked 
metatarsal V

Limbs with digits; Necks; Live on land as adults

Amniotic egg; Claws; Live on land for entire life cycle

•Sauropsida = Reptilia
•Many sauropsida adapted to 
Pangaea desertification
•Extinction: 80% early reptilia
•Most forests died



Mesozoic Evolution
• 252Ma-66Ma
• Warmhouse climate
• Reptiles diversified



Mesozoic Reptiles
• Plesiosaurs
• Ichthyosaur
• Mosasaurus
• Dinosaurs
• Pterosaurs
• Synapsids

• Crocodiles
• Alligator
• Lizards
• Tuatara
• Snakes
• Turtles



The Age of the Reptiles
186 million years long 

Began & ended with Mass Extinctions



A historical 
science focused 
on the study of 

ancient life
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Fossils
• Body Fossils: wood, bones, shells, etc.
• Lagerstatten Environments: preserve soft tissues
• Trace Fossils: include tracks, burrows, coprolites, 

& marks left by feeding
• Geochemical Evidence: organic molecules



Dinosaur Bias
• First discovery in 1824
• 15-20 new dinosaur/year
• ~50 new species/year = golden 

age of dinosaur discovery
• ~11,000 fossils discovered
• Currently >900 dinosaur genera, 

43% of estimated total
• Many fewer pterosaur & marine 

reptile fossils discovered

43%



Next Week
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• Which reptiles survived the 
Permian-Triassic extinction?

• How did reptiles diversify?
• Focus on the Triassic Period
• What did the ”firsts” major 

reptilian families look like? 


