
Life of the Late 
Paleozoic

Terrestrial 
Vegetation

Pennsylvanian
Coal Swamps

Lepidodendron Sigillaria

A Lepidodendron
B Cordaites
C Seed ferns
D Calamites
E Seed ferns
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Late Pennsylvanian/Early Permian

Permian Vegetation

Meganuera lived from Pennsylvanian through
late Permian and had a wingspan of 75 cm!

Vertebrates
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Amphibia

4 strong limbs - pelvis attached - pectoral free
Neck
Ear drum & otic notch - loss of lateral line
Stronger axial skeleton and musculature
Nose opens into mouth (internal nares) - olfaction
‘Dual life’ - larva & adult
Lungs with + pressure (buccal  pumping)

Icthyostega

Amphibian Characters
The first Tetrapods (4 legs) appear in late Devonian, 
with peak diversity in Pennsylvanian and Permian.

Gape and suck feeding doesn’t work in air 
- helps show more terrestrial forms

Differentiation of vertebrae

Kidneys in adults more complicated - deal 
with nitrogenous waste

Improvements in vision

Icthyostega

Amphibian Characters
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Stronger Vertebrae

Fish

Amphibian

Amphibian

Sarcopterygian

Stronger skeleton
Tail no longer for swimming

Amphibian or Reptile
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Icthyostegalia - Devonian

Batrachomorpha - Miss. to Recent - 
includes modern amphibians

Lepospondyli - Miss. to early Permian - 
various aquatic forms

Amphibians

Oldest Amphibians 
Icthyostegalian Labyrinthodonts

Icthyostega

Batrachomorpha

Trimerorhachis

Larval form
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Lepospondyls

Diplocaulus

Aistopods

Wichita Falls
on a

Spring Day,
280 BC

Eryops

Eryops

Some Permian 
Batracomorphs

Many late Permian 
amphibians are found 

together in ancient 
ponds that dried up.

These are mass 
mortality sites.
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Dominant Groups of the Latest Paleozoic

Phylum Molluska - Class Pelecypoda 

Phylum Molluska - Class Gastropoda 

Phylum Echinodermata - Crinoids 

Phylum Cnidaria - Rugose corals 

Phylum Brachiopoda - Articulates 
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Seymouria

Diadectes

Reptilomorphid Tetrapods
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Amniota

Synapsida Rep
til

ia

Anapsid SkullSynapsid Skull Diapsid Skull

Yolk SacEmbryo
Amnion

Allantois
Chorion

Amniotes have a variety of adaptations 
for terrestrial life, including:

Amniote Egg

Stronger limbs and vertebrae

Epidermal layer of dead cells (epidermus)

Lungs with negative pressure - costal pumping

Fr
ee

dom Fr
om

Water
!!

AMNIOTA

Supratemporal fenestra

Infratemporal fenestra

Amniote Skulls

Synapsid

Anapsid

Diapsid

Fenestra = Window (in Latin)

Rep
til

ia

Synapsida
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Reptilia
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Oldest known reptiles
are Anapsids.

Hylonomous

Amphibian - Primitive amniote

Basal ganglia

CortexSeptum

Ventricle

Synapsida

Basal ganglia

A ‘cortex’ brain

Reptilia/Aves

Basal ganglia

A ‘septal’ brain
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Anapsida
(Pennsylvanian to Recent)
Many extinct forms
and Turtles
Largest numbers and
diversity in the Permian

Though there are a few small Diapsid
reptiles in the Paleozoic they are small, 
not numerous and of minor importance.

Captorhinus

Pariesauridae
Large Permian Anapsids

Mesosaurus

Small, 
Permian, 
fresh water 
anapsids of 
the southern 
hemisphere.
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Synapsida

Pelycosaurs

Therapsids
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SYNAPSIDA

Pelycosaurs

Ophiacodon

Varanosaurus

Texas Pelycosaurs -
Home Grown And Proud!

Ophiacodon

Edaphosaurus

Varanosaurus
Dimetrodon
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Infratemporal fenestrae becomes
larger as jaw muscles become more 
and more ‘mammal-like’.

Heterodont
teeth

Dimetrodon

Edaphosaurus

Late Permian to Jurassic - very numerous in South 
Africa, though found all over the world (even Texas).

Though there were many branches of 
the therapsid ‘family’, they fell into two 
major groups that were herbivorous 
(like the cow-sized animal above) and 
carnivorous. Mammals eventually 
evolved from the largest carnivorous 
branch - the Theriodonts (Cynodont).

therapsids

Various herbivorous therapsids

Interlocking teeth

Dinocephalians

Estemmenosuchus

Dinocephalian = “Terrible Head”
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Head butting 
Dinocephalians

In this reconstruction from
South Africa, a large 
carnivorous Cynodont 
(Gorgonopsian) faces two 
small carnivorous forms. Two 
herbivorous forms plod on in 
the foreground. 

The hair and snow are totally 
problematic.

THERIODONTS

Theriodonts 
included the rest of 
the therapsids, 
including the 
ancestors of 
mammals.

Gorgonopsians - early Theriodont  
Therapsids

48 cm
skull

Therocephalians - Advanced Theriodont Therapsids

49

Three groups theriodonts - gorgonopsians, 
therocephalians and cynodonts
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Cynodonts

Fish Anapsid Reptile

Pelycosaur+Therapsid Therapsid+Mammal

Advanced Cynodonts

Choanae

Thrinaxodon

Thrinaxodon
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Thrinaxodon

Thrinaxodon Didelphis

Common 
Opossum

Thrinaxodon appears to have been the first theriodont 
synapsid where the brain filled the entire braincase.

On the way to Mammals - the most advanced Cynodonts
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