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Obijetivos da aula

Contexto historico e ambiental
Principais grupos fosseis transicionais

Morfologia e adaptagoes



Diversidade de Tetrapoda

Cephalochordata

i Urochordata

Myxini

Agnatha / Cyclostomata

- Petromyzontida
Craniata

Vertebrata ChondrlChthyeS —— Myxinoidea + Petromyzontoidea {108}

Actinopterygii e

Chondrichthyes {880)

Gnathostomata

Actinistia

Osteichthyes

Dipnoi
Amphibia

Sarcopterygii

Rhipidistia
Tetrapoda

Mammalia

Lepidosauria

Amniota

Testudines

Diapsida

— Crocodylia ~27,000

Fishes

Archosaurial_ Aves
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Evolucao dos vertebrados e surgimento dos Tetrapoda
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Evolucao dos vertebrados e surgimento dos Tetrapoda

Periodos DEVONIANO e CARBONIFERO: surgimento e irradiagio
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Transicao ao ambiente terrestre

Sustentacao e locomocao

Esqueleto axial e apendicular

Respiragao

Alimentacao

Cranio e cintura escapular

Excrecao, Reprodugao

Orgios sensoriais
Visao
Olfacao
Audicao



Periodo Devoniano
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Periodo Devoniano

Lower
Carboniferous

359-318 Ma

Middle-Upper
Devonian

387-359 Ma




Periodo Devoniano
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Sarcopterygii

Actinopterygii

Nadadeiras pares LOBADAS

Articulacao MONOBASAL

Sarcopterygii

I Actinistia
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Rhipidistia

Dipnomorpha

Kenichthys U

Rhizodontida-'-
.'.

Osteolepiformes

Tristichopteridae T

Panderichthyes T

Tiktaalik T

Tetrapoda
Tetrapodomorpha
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Rhipidistia

.'.

Kenichthys
Rhizodontida+
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Rhipidistia

Kenichthys U

Rhizodontida-l-

Nadadeiras dorsal e anal mais caudalmente

Nadadeiras peitorais com lepidotriquias
nao segmentadas e camada superficial de
escamas: resisténcia

Presenca de coanas

Choanata
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Rhipidistia

_|_ Strunius Osteolepis = *
. i acropoma
Kenich thyS R Dipterus i

Gyroptychius
—_ e

Rh izo d onti da -'- Holoptychius Gooloogongia
Gripognathus  — S gl EUStenonteron

Ceratodus Panderichthys

Tiktaalik

Dipnorhynchus

Hyneria
Chinlea

Mandageria

Rhizodus

0 2 3 4 5 6
metros

Choanata
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Rhipidistia
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Rhipidistia

Osteolepiformes
Denticao labirintodonte
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Rhipidistia

.'.

Osteolepiformes

Caracteristicas mais derivadas das nadadeiras
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Rhipidistia Tristichopteridae

Eusthenopteron
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Rhipidistia

Nao tém adaptagoes a aguas rasas

.y T o
Tristichopteridae Nadadeira caudal trilobada

Eusthenopteron
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Rhipidistia

Tristichopteridaet

Processos neurais alongados

Processos epihemais acessérios

Eusthenopteron



21

Rhipidistia

Tristichopteridaet

........

A DA\ 2D A

Insercao de musculatura

Epicondilo

Eusthenopteron
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Rhipidistia Elpistostegalia

Panderichthyes T

Tiktaalik T

Tetrapoda
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Rhipidistia Elpistostegalia

Panderichthyes T
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Rhipid Istia Elpistostegalia

Adaptagoes a aguas rasas

_ Corpo achatado
Panderichthyes T
Focinho afilado

Orbitas e narinas dorsalmente
no cranio

Modificagoes cranianas

Perda das nadadeiras dorsal e anal
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Rhipidistia Elpistostegalia

Panderichthyes

Panderichthyes
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Tiktaalik roseae

Rhipidistia

Tiktaalik T
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Tiktaalik
Rhipidistia iktaalik roseae
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A Devonian tetrapod-like fish and the
evolution of the tetrapod body plan

Edward B. Daeschler’, Neil H. Shubin® & Farish A. Jenkins i
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to hosein : jfans, the new pedesakn has 3 shorkened Sull roof, a modified ear
\oh% Yerrapod region, 3 mobile neck, 3 functionsl wii joint, and other featres that presage tetrpod conditions. The morphological
features and of this new al and subserial

The evaluton of stmpods fram sarcopsrygian fiuh & ane of e
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Tiktaalik roseae

e e e —

nature

your INNER FISH

NEIL SHUBIN
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Tiktaalik roseae

Morfologia

Corpo e cranio achatados

Focinho longo
Olhos e narinas dorsalmente

Nadadeiras com lepidotriquia
Perda de o0ssos cranianos

Modificacoes nas nadadeiras
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Tiktaalik roseae

Cranio

Panderichthyes

Tiktaalik Acanthostega

Perda dos ossos opercular, subopercular e extraescapular

Mobilidade da cabeca

Espaco para inser¢ao de musculatura
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Tiktaalik roseae

Cintura escapular
Desenvolvimento de elementos endocondrais (escipula e coracoide)

Reducao de elementos dérmicos (clavicula, cleithrum, anocleithrum e supracleithrum)




Tiktaalik roseae

Nadadeiras peitorais

30

Curvatura das articulacoes — mobilidade
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Tiktaalik roseae
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Tetrapoda Tiktaalik

Ventastega

Acanthostega

Ichthyostega

Tulerpeton

Whatcheeriidae.

Colosteidae

Crassygyrinus

Baphetidae

Lissamphibia

Tetrapoda | Amniota
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Tetrapoda
Ventastega

Tiktaalik

Ventastega

Acanthostega

Ichthyostega

Tulerpeton

Whatcheeriidae.

Colosteidae

Crassygyrinus

Baphetidae

Lissamphibia

Amniota
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Tetrapoda

A..unM'

Ventastega

Cranio

Auséncia dos ossos operculares

Orbitas mais desenvolvidas

Tiktaalik Ventastega Acanthostega ] Ichthyostega

Cintura escapular

Reducao do osso anocleithrum
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Acanthostega

Primeiro representante Tetrapoda

Tiktaalik

Ventastega

Acanthostega

Ichthyostega

Tulerpeton

/ Whatcheeriidae.
Colosteidae

Crassygyrinus

Baphetidae

Lissamphibia

Amniota



Acanthostega

Arcos branq

7

uiais

Estribo

36

Lamina
pos-branquial

Clavicula

Anocleithrum

Cleithrum
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Acanthostega

Cleithrum Eusthenopterum
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Acanthostega
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Acanthostega

espinho neural

7

zigapofise

intercentro
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Acanthostega
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Acanthostega

Membro anterior UMERO

UMERO -'" Entepicéndilo

Fac. art. radio

. — Ectepicondilo
INTERMEDIO

N

3 DIGITOS Entepicondilo

N
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Acanthostega

Membro posterior

Lamina do

TIiBIA m. adutor

FIBULA

piGITos &~

b




Acanthostega
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Acanthostega
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Ichthyostega

Um dos primeiros fosseis descobertos

Tiktaalik

R
Ventastega '7 oY
P
Acanthostega z
Ichthyostega ' g?
Tulerpeton <
/ Whatcheeriidae.
Colosteidae
Crassygyrinus
Baphetidae

Lissamphibia

Amniota
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Ichthyostega




45

Ichthyostega
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Ichthyostega

Tiktaalik

Ventastega

Acanthostega

Ichthyostega

Tulerpeton

Whatcheeriidae.

Colosteidae

O Habitos semi-aquaticos

Esehetioge Adaptacoes ao ambiente terrestre

Lissamphibia

Amniota
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Ichthyostega

\_ p) squam
med ros f T ; 20
e preoperc

quadjug

surang

preoperc

Caracteristicas

Cranio e mandibula desenvolvidos

Dentes robustos e curvados
Sistema branquial ossificado

Sistema de linha lateral
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Ichthyostega Costelas desenvolvidas

Sustentacao do corpo
Sustentacao/protecao de orgaos

Conflito com locomocao

Vértebras diferenciadas

Regionalizacao

Diferentes fungoes e pressoes

Musculatura mais complexa

) ': \\ e
N e

S
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Ichthyostega

&

Cinturas escapular e pélvica robustas
Membros robustos

Anteriores pouco conhecidos

7 digitos
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Ichthyostega
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Ichthyostega
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Tulerpeton

Devoniano superior

Tiktaalik

Ventastega Poucos espécimes

Acanthostega

Ichthyostega

Tulerpeton

/ Whatcheeriidae.
Colosteidae

Crassygyrinus

Baphetidae Redugao em alguns ossos

Lissamphibia
Reducao do n. de digitos

Amniota
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Nadadeiras e membros

Acanthostega

Westlothiana

p =

Adaptado de Coates et al. (2008)
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Crassigyrinus

Tiktaalik

Ventastega

Acanthostega

Ichthyostega

Tulerpeton

Whatcheeriidae.

Colosteidae

Crassygyrinus

Periodo Carbonifero

Baphetidae

Secundariamente aquatico

Lissamphibia

Amniota
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Crassigyrinus

Caracteristicas

Extrema reducao dos membros
Natacao axial
Vértebras simplificadas

Palato semelhante a peixes
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Origem dos Tetrapoda: conquista do ambiente terrestre

Tiktaalik-'-

Ventastega-l-
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IS Lissamphibia

Cecilias, salamandras e sapos

Diferentes hipoteses

Temnospondyli

—.._
~
b

e Lepospondyli

uuuuuuu
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