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The Paleozoic was a dynamic time for life, with evolution of new organisms followed by mass
extinctions. Plant, insect and vertebrate species diversified into the terrestrial realm by the
mid-Paleozoic, and were very diverse by the end of the Paleozoic.
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http://news.harvard.edu/gazette/story/2010/08/time-travel-in-chalk/ Jon Chase/Harvard Staff Photographer



Jack Sepkoski's Three Evolutionary Faunas
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Paleozoic Cenozoic

Decline of Cambrian weirdness, rise of Paleozoic phyla.




Cincinnatian Ocean

Cambrian‘Faung, =

Paleozoic Fauna

Reconstructioﬁ' of a shallow water corrir’nunity in the
Cincinnati region, approximately 440 Ma.
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CambrianFaunia -

Trilobite

Member of an extinct superclass of
arthropods.

No modern descendants, last common
ancestor with the rest of the arthropods
probably in the Precambrian.




Bryozoans

Bryozoans are found in many marine
environments throughout time. Both major
classes are present in modern oceans.

The most common bryozoan order in the
early Paleozoic is extinct and has no
modern descendants.

http://www.uga.edu/~stratalcincy/ ' A
v ~hitp/[[wwwimerinbicom/bryozoal




Brachiopods

Brachiopods were the most abundant shelled
epifauna for much of the Paleozoic. Four orders
are found in modern oceans, but each order
has low diversity.

Most brachiopod orders left no descendents,
but 3 of the 4 modern orders are present in the

Daifelejzolc Felurz AR
Smiling pink shell |

Terebratalia transversa
Lophotrochozoa; Brachiopod




Starfish

Brittle stars (like this one) and starfish are
another successful group. Modern starfish
are similar in appearance to ancient starfish.

Descendants of this class are common in all
marine environments, and the brittle stars are
probably the most abundant animals on the
deep sea floor.




Crinoid

A very successful group of
Paleozoic echinoderms.

Modern crinoids are
descendants of one very
small group that survived the
end-Paleozoic extinction.
Most ancient taxa have no
modern descendants.




Edrioasteroids

Weird little echinoderm that looks
like a “starfish on a bun.”

Relationship to modern echinoderms
uncertain, this extinct class may not
have modern descendants.




~“Paleozoic Faung Graptolite

A hemichordate - first cousin to chordates
(which include vertebrates).

Relationship to modern hemichordates
unknown, but this extinct class probably
has no descendants.

http /Iwww.science.uwaterloo ca/carth/geosczcnce/gl ap;o]h 2

eosho.org/More4 .html
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Paleozoic Fauna
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Shelled Cephalopod

Related to modern Nautilus,

. cuttlefish, squid, and octopi.

Ancestor of later cephalopods, but
perhaps not modern groups.

Ranged in size from 1 cm to 5-6 m.
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M‘b.dern 'F-:a.una 5 Bivalves
s o Sy Outstandingly successful group of
35 mollusks found throughout the
Paleozoic, Mesozoic, and Cenozoic.

This is Ambonychia, a taxon we’'ll see
again. It is related to modern pin shells,
oysters, ark shells, although the genus
itself probably has no descendants.




"Moder Eéphg\ Gastropods
Another spectacularly successful group of
mollusks. Many early Paleozoic snails are

very similar to some modern snails.

The order to which these belong continued
to diversify steadily through 500 Ma.

© Al Lowry/PHoto Researchers,.Inc.




Eon Era Perioa

Ordovician Ocean

PHANEROZOIC

Neogene

Paleogene

MESOZOIC |CENOZOIC

Cretaceous

Jurassic

Triassic

PALEOZOIC

Permian

Pennsylvanian

Mississippian

Devonian

Silurian

Ordovician

Cambrian

HADEAN| ARCHAEN | PROTEROZOIC

Note that there are no fish in this reconstruction
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Cladogram of the
Vertebrates

tooth and fin alteration
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Gnathostome Synapomorphies

paired nostrils
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vertically biting jaw SWYA  internal gill arches

% Pelvic fins, the paired fins or limbs situated just in front of the anus

% Interventrals and basiventrals in the backbone. These are the
elements of the backbone which lie under the notochord, and match the
basidorsals and interdorsals respectively.

% Horizontal, semicircular canal in the inner ear

http://tolweb.org/



Gnathostome Taxa

Acanthodii® Chondrichthys
Spiny fishes

Placodermit

Armored fishes T AC“ &J;J'df/J“

' Sarcopterygii
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Placodermit

The most fea — Jerm sp
to the left ma) = I "top of t
food chain. B

DUNKLEOSTeUs - A DEVONIAN FisH AS BIG As A ScHooL B U'S

There were many smaller species of placoderms as well, i
some that lived in freshwater. 1S

http://www.ucmp.berkeley.edu/vertebrates/basalfish/placodermi.html|
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LG - a simple branching plant
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Land Plants

Starting in the late Devonian, plants with seeds
diversified on land.

- As with both vertebrates and invertebrates, the |
- weird plant taxa petered out soon after their 5
N _evolution. S

Lycopsids
Pre-Lycopsids
Zosterophylls
Barinophytes
Rhyniophytes
Trimerophytes
Sphenopsids
Cladoxylopsids
Ferns and Ancient "Fern
Progymnosperms
Seed Plants

W——JH———"/

Lycophytes Euphyllophytes

http://lwww.mdgekko.com/devonian/who/pages/lyginopterids.html



Carboniferous - The Age of Coal.

Most of Earth’s
economic reserves of
coal were deposited in
, the Carboniferous and
' f & Permian Periods.

S DMP PrTrJd CrTeaQ

By dumb luck, most of these deposits
are located in modern North America
and Europe - a historical accident with
obvious socio-economic
consequences.

http://earthsci.org/energy/coal2/peat.qif



~ The massive diversification of insects in the late Paleozoic began with a rather
 inconspicuous little group of “bristletails” that came ashore during the Silurian.

Land Insects
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Land Bugs

Insects and arachnids followed plants onto land, and were well
established by the Devonian. Fish followed bugs into shallow water,
and bugs featured prominently in vertebrate evolution as a rich food

source from that time on.

Gigantocharinus

Devonian arachnid about the size of a
small tick.

Early arachnids probably sucked the
juices out of plants, developing
predatory (spiders) and parasitic
(mites and ticks) behaviors later.

http://'www.mdgekko.com/devonian/who/pages/lyginopterids .html




Iasect LEbn Land

Respiration

Very large insects were found in Paleozoic forests, perhaps indicating
unusually high levels of atmospheric oxygen, or perhaps not...
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Vertebrates




Ichtyostega

This genus is considered the first tetrapod, even though it probably did
not walk (like the reconstruction above).

Some experts consider Icthyostega to be the first amphibians. Others
| believe it should still be classified with the lobe-fin fish. In other words,
this is a perfect example of a transition animal.

¢

http://www.geocities.com/torosaurio/crdebunk/Icthyostega.html



Tetrapods

R

There are four major groups of tetrapods ;

. Amniotes

» Amphibians (partial land-dwellers) - lar¢ ', paraphyletic and
probably polyphyletic group including modern and ancient forms.
» Diapsids - reptiles and birds i

» Synapsids - mammals and mammal-like reptiles - ,}-i,

» Anapsids - turtles and relatives "g?"’

The aminiotes can be distinguished from each other by
the structure of their skulls - particularly the number and
placement of cranial openings behind the eyes.

http://tolweb.org/



Vertebrateﬁfe on Land

Reproduction

Amphibians usually lay their eggs in water, and can have \\
external fertilization of eggs. This dependence on water
prevents most amphibians from ever being fully terrestrial.

All other terrestrial vertebrates are called “amniotes” because
they reproduce with internal fertilization producing a very special
egg - the amniotic egg.

jon/family/aac/2002/amphib/




VertebrateEfe on Land

Chorion

Embryo

Amnion

The amniotic egg is a self-contained
little life pod that supplies the
developing embryo with nutrients
and gasses while separating wastes
and maintaining a fluid environment.

Allantois

Yolk sac

Vitelline
membrane

The egg contains regions and membranes specializing in various
tasks, including the:

® Amnion - contains buffering amniotic fluid

® Allantois - controls gas exchange and removes waste from embryo

® Yolk sac - provides food for embryo

® Chorion - enclosing membrane controlling gas and fluid exchange with
external environment

Egg-laying amniotes also enclose the egg in a leathery or hard shell.

hitp://ioleb org/ N
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Hylonomus, a primitive
reptile, leaps up for an
Insect in a coal forest In
Nova Scotia during the
Carboniferous, some 350
million years ago.
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Synapsids

Synapsids - Mammals and their relatives, includes the first very large
land animals to evolve on Earth.

http://www.boneclones.com/ http://tolweb.org




Belebey Faunal Assemblage - Middle Permian of Bashkortostan a
Contemporary to Ocher Fauna

Dinosaurus murchisoni
(a.k.a. Phthinosuchus discors)

Iratusaurus vorax

Zygosaurus
lucius
)

)

Rhipacosaurus
tricuspidens

Bashkyroleter
bashkyricus

Platyoposaurus

stuckenbergi
“Discosauriscus

netschajevi”

http://dibgd deviantart.com/art/Belebey-faunal-Subassemblage-341983097



Ilinskoe Faunal Assemblage - Middle part of Late Permian, Volga region
Suminia g

Sauroctonus progressus

burnctia viatkensis P :
& Proelginia permiana

Scylacosuchus:
orenburgensis

Ustia atra

\

g
Idelesaurus
tataricus

Karpinskiosaurus

S _ultimus Chroniosaurus

.~-.a;,‘)\ P - _ dongusensis
SR

Microphon exiguus

Suchogorgon golubevi ' \ :

Dvinosaurus primus Eorasaurus olsoni

http://dibgd deviantart.com/art/llinskoe-Faunal-Assemblage-350664662



Kotelnich Faunal Assemblage - Middle Late Permian of Viatka region

Deltavjatia vjatkensis

Suminia getmanovi

: ,ﬁf";”; ‘

Australobarbarus platycephalus

Emeroleter
levius

Scalopodontes _—e q
kotelnichi Ay!* =

Vijatkosuchus sumini Perplexisaurus foveatus Karenites ornamentatus Vijatkogorogn ivakhnenkoi

http://www.deviantart.com/art/Kotel-nich-faunal-assemblage-340015179



Sokolki Faunal Assemblage - Late Late Permian of Northern
part of European Russia

Leogorgon
klimovensis
Scutosaurus karpinskii
Inostrancevia
: ’ latifrons
Inostrancevia alexandri
Suchonosaurus
minimus

Jarilinus mirabilis
) e
SL=

Fortunodon

amalitzkii
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Scutosaurus

tuberculatus Chthonosaurus

Uralocynodon velodidens
tverdokhlebovae

Chroniosuchus
licharevi Annatherapsidus
petri

Dvinosaurus
primus

Dvinia
prima

Kotlassia

prima PraoAkivISviR v Obirkovia gladiator Karpinskiosaurus secundus

http://dibgd.deviantart.com/art/Sokolki-Faunal-Assemblage-356905273



