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Origem e evolucao

 Quem sao 0s Synapsida?

* Quais sdo as principais tendéncias evolutivas?
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Filogenia de Chordata

Cephalochordata
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Amniota: origem de
Synapsida

Amniota



Amniota: origem de
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Synapsida e suas radiacoes

9 Synapsida

Amniota



Synapsida e suas radiacoes

Synapsida
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Synapsida e suas radiacoes
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Synapsida e suas radiacoes
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Padroes de fenestracao

Synapsida
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Synapsida e suas radiacoes
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Synapsida e suas radiacoes

Synapsida



Quem sdo 0s Synapsida”?
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2 principals grupos de
Synapsida nao-mamiferos
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Era Periodo
Cenozdico Quaternario 1.7
Terciario 65 aparecem formas grandes de mamiferos, incluindo ordens atuais
Mesozoico Cretaceo 144 grande evento de extincdo em massa
dinossauros dominantes
pequenos mamiferos se diversificam
Jurassico 206 Pangea comeca a separar
dinossauros se diversificam
mamiferos sao pequenos e inconspicuos
Triassico 248 diversificacao dos arcossauros
desaparecimento de muitas linhagens de Synapsida
aparecimento dos primeiros mamiferos
Paleozdico Permiano 290 Pangea
grande evento de extincdo em massa no final do periodo
pelicossauros e terapsidos sao os maiores e dominantes Tetrapoda
declinio dos Tetrapoda nao-amniota
diversificacao dos Amniota
Carbonifero 354 primeiros Amniota (incluindo primeiros Synapsida - pelicossauros)
diverificacao dos Tetrapoda nao-amniota
Devoniano 417 primeiros Tetrapoda
Siluriano 443 peixes com maxilas
Ordoviciano 490
Cambriano 540 primeiros vertebrados
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Eupelycosauria
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Geologic time scale, 650 million years ago to the present

.[\f

~
-

millions

360

400

o
b

Bra

LI L

oenozoin

MCsnzoG

T8

P

04 (¢ KB ¥

o )

Cretaceous

Jurassic

Triassic

Permian

Pennsylvanian

Mississippian

Devonian

Silurian

Ordovician

Cambrian

evelution of humans

mammals diversify
extinction of dinosaurs VT (b
7 2R
first primates \ R
o (" '.’ '»"'l < %’" - $ -3
first flowering plants Ny

first birds

dinosaurs diversify

first mammals

first dinosaurs

major extinctions

reptiles diversify s

firat reptiles \ = e
s Y >

scale trees o = 5 g

seed fems f,’\‘»l?;{
:_\‘; .-,=_‘.>I'z
first amphibians

jawed fishes diversify

0o
first vascular land plants _ *A',,
sudden diversification M-C_\’::

of metazoan families

first fishes

first chordates
| first skeletal alements >
first soft-hodied metazoans =
first animal traces e X 7
) e N
o5 4 v X
G Eo e 3 " )
o \'MN\;“)V \t';

- gﬁ o X @:vor}?\. S‘Fympx.&s |
- -in mtey/\?wn
e -5/ fernestrn e

Saws ‘*\\, ==
QE":EV——’

Periodo Permiano
~260 mya

© albertonykus



Pellcossauro varanopideo
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Evidéncia mals antiga de
culdado parental em amniota

Botha-Brink & Modesto 2007 2cm




Evidéncia mals antiga de
culdado parental em amniota

Botha-Brink & Modesto 2007



Evidéncia mals antiga de
culdado parental em amniota

Botha-Brink & Modesto 2007
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Selecdo sexual??




Selecao sexual??

Tomkins et al. 2010
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Quando estes animais estavam ativos?

@ Acerosaurus wellesi
@ Sphenacodon ferox

® Dimetrodon milleri

- @ Hipposaurus boonstrai

@ leleosaurus scholtzi

-

Q letidorhinus martinsi

— @ Lemurosaurus pricei

—Q Paraburnetia sneeubergensis
-O Lobalopex mordax
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4 (@ Cyonosaurus spp.

O Sauroctonus cf. parringtoni
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@ Trinlodon longaevus W

@ noturno - 8D Tiarajudens eccentricus ’
crepuscular
O crep — @ Galepus jouberti %
O diurno 5
PR . O Pristerodon mackayi ,
(@ photopic/scotopic O Troni .
@ scotopic/mesopic Tropidostoma dubium ’
, A O Oudenadon bainii ’
Q Emydops arctatus 9
O Diictodon feliceps ,
Cisuralian Guadal. | Lop. | L M U
Carb. Permian Triassic Jurassic
298.9 Ma 252.2Ma 201.3Ma

Angielczyk & Schmitz 2014
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Therapsida nao-cinodonte

Lystrosaurus

Lystrosaurus

Mojca 2013



Principals diferencas entre
pelicossauros e terapsidos

Therocephalian
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replacement

overall fast and
cyclical growth,
independent evolution
of sustained growth in
some lineages

indcterminate
growth

therapsid
grade

sphenacodontian

grade {’/ -tx;#&ﬁ%fﬁuﬁw B

;&*\%“%

eucynodont
grade

AL




Cinodontes ndo-mamalianos

Dimgrentaed teeth

1om
—_

Reduced pubs
and sohium

Thrinaxodon



Quais sao as principais
tendéncias evolutivas?
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Aumento da taxa
metabolica:

Como sabemos?



vade wits KiINEMaster



Eficiéncia do grau de atividade

Pelicossauro sCapu.a

Humerus

O \

Cinodonte



Eficiéncia do grau de atividade

(a) Primitive reptile (b) Placental mammal



Eficiéncia do grau de atividade

Pelicossauro W\

Cinodonte

Mamifero




Eficiéncia do grau de atividade
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Aumento da taxa
metabolica:

EficiEncla do
processamento de
alimentos



Eficiéncia do processamento de alimentos

Dematocranium

Temporal

‘ Temporal /¢
muscle g “aNn | fenestra ./

: /"\.

o

arch

Anapsido Terapsido Mamifero



Eficiéncia do processamento de alimentos

__—External
adductor muscle

Terapsida
nao-cinodonte

Zygomatic arch

_— Coronoid
e process of dentary

___—— Temporalis muscle

.....

........
..............

—— Zygomatic arch

Cinodonte basal

__— Temporalis muscle

Cinodonte derivado

Masseter muscle



Eficiéncia do processamento de alimentos

Temporal
opening

Pelicossauro Orbits, _

Temporalis
muscle

o8 Zygomatic
0 arch

Lower jaw

% s Temporalis
' % — muscle

N
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Mamifero
Pterygoid Masseter



Eficiéncia do processamento de alimentos
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opening
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Eficiéncia do processamento de alimentos

Temporal
opening

Pelicossauro
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Conflito entre alimentacéo e audicao

The Middle Ear

Audi icl

STAPES
MALLEUS

R NCUs AT

AUDITORY CANAL

Stabilizing ligaments —————

——+—Oval

External acoustic meatus ———— window

- Round

Tympanic membrane window

Auditory
tube

Tympanic cavity
(middle ear)



Conflito entre alimentacéo e audicao
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Contlito entre alimentacao e audig¢ao

290 270 250 230 210 170 Millions of years ago

Middle ear bones | S ”/
became separated - - ./ ;

from the jaw in two - -
separate ineages




Conflito entre alimentacao e audicao

Jaw joint _ Jaw joint

Key

- Dentary
- Angular
| Squamosal

Articular
B Quadrate

Dimetrodon Morganucodon

(a)

Middle ear
Eardrum Middle ear

Inner ear

Stapes

Incus (evolved
from quadrate)

Malleus (evolved
from articular)

Dimetrodon Morganucodon



Conflito entre alimentacéo e audicao

Squamosal
Quadrate
Articular
Dentary

Cinodonte



Conflito entre alimentacéo e audicao

Thrinaxodon Probainognathus Morganucodon Opossum

Only dentary-
squamosal joint

Quadrate and articular
much reduced

Both quadrate-articular and
dentary-squamosal joints

Quadrate-articular
joint only



Aumento da taxa
metabolica:

EficiEncla do
processamento de
alimentos



Conflito entre alimentacao e respiracao
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Conflito entre alimentacao e respiracao

Primary palate

Nasopharynx /.

;‘ e R 1"
Esophagus P /gl i
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Larynx
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Especlalizacao dos dentes

An old paleontological in joke
proclaims that mammalian evolution
is a tale told by teeth mating to
produce slightly altered descendant

teeth.

— Stephen Jay Gould —

AZ QUOTES
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Especlalizacao dos dentes
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- e

\\______-’

Andersson et al. 2011






Especlalizacao dos dentes

B Molars B Canine

. Premolars Incisors




Especlalizacao dos dentes

B Molars B Canine

. Premolars Incisors




Especlalizacao dos dentes

- Molars D Canine

u Premolars Incisors




Especlalizacao dos dentes
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u Premolars Incisors




Surgimento da
enaotermia
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Surgimento da endotermia

Nasoturbinates

Maxilloturbinates




Surgimento da endotermia




Resumo do 0SSO conhecimento
sopre as tendéncias:



Resumo do n0osSsoO conhecimento
sopre as tendéncias:

—ficiéncia do processamento de alimentos




Resumo do n0osSsoO conhecimento
sobre as tendéncias:

—ficiéncia da locomocéo




