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Ch. 15: Late Paleozoic

• Permian System
named by Roderick 
Murchison after 
Perm, Russia

• Carboniferous 
Systemnamed by 
Conybeare and 
Phillips in England
– Pennsylvanian
– Mississippian
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Late Paleozoic life

• Marine realm
– Invertebrates

– Reefs

• Terrestrial realm
– Plants
– Insects

– Vertebrates
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Late Paleozoic marine life

• Dominant marine invertebrateswere 
brachiopods, bryozoansand especially the 
crinoids
– “crinoid meadows” became widespread in the 

Carboniferous, giving rise to thick crinoidal 
limestone deposits
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“Crinoid meadows”
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Late Paleozoic marine life
• Most significant newcomerswere the 

fusulinid foraminifers
– Calcareous, single-celled protists

• Primitive foraminifers know from Early Paleozoic

– Fusulinids appeared in Late Carboniferous
(Pennsylvanian)

• Explosive adaptive radiation; reached 5000 species 
in Permian time

• Evolutionary trends included increase in size, 
elongation of coiling axis, increase in internal 
complexity
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Fusulinid morphology
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Fusulinid
evolutionary
trends
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Significance of fusulinids

• Like crinoids, fusulinids were so abundant
in certain environments they were the 
principle rock-building organisms
– “fusulinid limestones”

• Historically, fusulinids were the most useful 
fossil for biostratigraphic correlationin 
Late Carboniferous and Permian rocks
– Index fossils; rapid rates of evolution
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Land plants

• Carboniferous = “coal age”
• Lycopodsthat originated in Devonian, now 

achieved gigantic size
– Lepidodendron, Sigillaria

• Giant scale trees in lowland swamp 
environments eventually produced the 
world’s greatest coal deposits
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Lepidodendron
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Land plants

• Sphenopsids
were segmented 
spore plants that 
also achieved 
giant sizes
– Calamites, 

Annularia
– Modern 

sphenopsids 
include 
“horsetails”
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Land plants

• Most significant event in 
evolution of Late 
Paleozoic land plants was 
appearance of 
gymnosperms
– Cordaitesforests may 

have resembled modern 
coniferous forests
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Land animals

• Insectshad appeared in 
Devonian time
– Wingless forms

• Insects underwent 
evolutionary radiation   
in Carboniferous time
– Primitive winged forms

(dragon flies)
– Forms with folding wings
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Terrestrial vertebrates

• Amphibians appeared in Devonian time, 
then dominated during Carboniferous and 
early Permian time
– Modern amphibians are small frogs, 

salamanders, etc.

– Carboniferous amphibians were large; some 
up to 20 feet!
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Eryops—the “prince” of 
Paleozoic amphibians
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Terrestrial vertebrates

• Development of amniote egg
gave rise to first reptiles
– Unlike amphibians, reptiles do 

not need to return to waterfor 
reproduction and juvenile life 
stage

– Reptiles soon acquired advanced 
jaw structure and differentiated 
teeththat allowed more efficient 
feeding
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Terrestrial vertebrates

• Pelycosaurs
– Advanced reptiles, including Dimetrodon—the 

fin-backed reptile
– Ectothermic (not capable of regulating body 

temperature); must absorb heat from 
surrounding environment
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Dimetrodon—early Permian 
fin-backed reptile (pelycosaur)
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Terrestrial vertebrates

• Huge advance in reptile evolution was advent of 
endothermy (warm-bloodedness)

• Therapsidsevolved from pelycosaurs, and 
probably were endothermic
– Transitional between reptiles and mammals
– Diversified into20 families in late Permian
– Possessed mammal-like limb structure
– May have possed hair
– Capable of occupying colder climates???
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Late Permian therapsid
(mammal-like reptile)
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Origin of the therapsids


