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Ch. 13—Early Paleozoic 
Cambrian and Ordovician systems

• Phanerozoic Eonspans 
geologic time from end of 
Proterozoic Eon up to the 
present
– Cenozoic Era(65 Ma—present)
– Mesozoic Era(250 Ma—65 Ma)
– Paleozoic Era(544 Ma—250 Ma)

• Cambrian and Ordovician
systems comprise the Early 
Paleozoic
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Precambrian life—Review

• Proterozoic Eonwas “age of stromatolites”, but 
stromatolites began to declinebefore beginning of 
Cambrian time

• Ediacara Fauna—earliest evidence of diverse 
multicellular animals
– Impressions of worms, jellyfish, arthropods, 

mollusks

• Limited evidence of skeletal organisms
– Cloudina, a calcitic tubular fossil
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Early Cambrian life
• Early Cambrian time actually includes 

~2/3 of entire Cambrian Period
• Earliest Cambrian fossilsare simple and 

unremarkable (like Cloudina), except for 
the appearance of teeth—evidence of the 
earliest predators!

• First conodonts(teeth of swimming 
vertebrate)

Early
Cambrian
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Conodonts 
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Early Cambrian life

Early
Cambrian

• Middle part of Early Cambrian is called 
“Tommotian Stage”

• Tommotian fauna is the earliest 
diverse “shelly” fauna
– Did shells evolve in response to the earlier 

evolution of teeth?
– Variety of animals that cannot be related to 

anything in post-Tommotian time
– First sponges, brachiopods
– First reefs: built by archaeocyathids
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Tommotian fauna

Primitive mollusk

Fossils of
unknown biologic
affinity
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Tommotian fauna
Archaeocyathid—A calcareous animal
that first appeared in the Tommotian, then
built the earliest true reefssomewhat later
in Early Cambrian time
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Early Cambrian life

Early
Cambrian

• Last part of Early Cambrian
witnessed disappearance of 
Tommotian faunaand the 
appearance of several new forms:
– Trilobites
– Echinoderms 

– Priapulid worms (predators!)
– Anomalocarids (huge carnivores!)
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Priapulid worms and 
anomalocarids

Modern
priapulid

Anomalocaris,
sometimes up
to 2 meters in
length!!
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Middle and Late Cambrian life

Late
and Middle
Cambrian

• Continued diversification and extinction 
of trilobites

• Continued diversification of conodonts
• Spectacular “Burgess Shale Fauna” of 

British Columbia (Canada)
– Remarkable preservation of shelly and soft-

bodied organisms

• Origination of nautiloids (China only)
• Origination of fish
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Middle and Late Cambrian life

Late
and Middle
Cambrian

• Trilobite extinctions and recoveries
– Three eposidesof trilobite extinction 

occurred in Late Cambrian
– Only tropical species and planktonic species

were affected
– Each extinction was followed by an episode 

of recovery(adaptive radiation)
– Cause of extinctionsmay have been cooling

of tropical and surface waters; root stock of 
recovery faunas was cooler/deeper water 
forms



Earth History, Ch. 13 12

Middle and Late Cambrian life

Late
and Middle
Cambrian
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Middle and Late Cambrian life
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Early Ordovician life

Early
Ordovician

• Recovery of trilobites from latest 
Cambrian extinction

• Expansion of brachiopods, 
nautiloids, and snails

• Origination of graptolites
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Middle and Late Ordovician life

Late and
Middle

Ordovician

• Major marine adaptive radiation:
– (1) Increase in diversityof existing 

groups and (2) origination of new 
groups:

• (1) bilvalves, trilobites, articulate 
brachiopods, crinoids, nautiloids, jawless 
fishes

• (2) rugose corals, tabulate corals, 
stromatoporoids

• Origination of land plants?
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Middle and Late Ordovician life

Late and
Middle

Ordovician

Marine
adaptive
radiation
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Middle and Late Ordovician life
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Middle and Late Ordovician life

Late and
Middle

Ordovician

spore plant cells
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