How can we define a feathered dinosaur as a bird? 45
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liGure 1. The phylogenetic relationship between selected taxa of theropods and the first appearance of
some new characters in their evolution. a, light bones, three-toed foot; b, wishbone, breastbone, loss of
lourth and fifth fingers; ¢, down-like protofeathers; d, forelimbs with sideways-flexing wrist and downy
[eathiers (?2); e, real wings with symmetrical feathers of modern concept; f, asymmetrical feathers; g, beak
and pygostyle.
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Figura 17-1 Regides emplumadas de
um pdssaro (Passeres) tfpico.

REGIOES COM PENAS
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Funcdes da pena (provavel sequéncia cronological)
1. Isolamento térmico; cobertura corporal.

2. Auxilio na predacao (?).

3. Display (exibicbes de funcdes multiplas!)

4.Voo.
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Figura 17-4 Comparacdo entre uma semipluma (a) e uma pena de contorno do corpo (b).

Cerda

Filopluma Figura 17-58 Comparagfio entre uma cerda (es-
querda) e uma filopluma (direita).
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Figura 17-12. Representagdo di_a;mmétia
dos movimentos da asa de um beija-flor em
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Figura 17-6. Desenhos a partir de fotografias em alta velocidade, mostrando a torgdo
¢ a abertura das primdrias durante o v60 batido (De A. C. Thomipson, 1964, A New
Dictionary of Birds, McGraw-Hill, New York.)






W l{"n ';:)

: ’
J
!

X ‘:qu‘.f:"
TN




A. Dorsal view of wing surtace showing coverts, alular quilis and fight feathers (= remiges)

NN o Outer vane

Fig. 11.29 ool L A5

B. Vertral view of wing after removal of



Epudermls ,,,,, Dermal

\/ papma R
& Berieal apila MORFOGENESE DA
Developing Y P E N A

Feather

sheath \

Crown
of barbs

B. Crown of barbs

Feather
sheath

Pulp cavity
of quill

D. Feather in sheath E. Feather breaking through sheath




| adfaaia Ak

Predigdes do modelo Evo-Devo Evidéncias da presenga de penas nos fésseis

Allosauros

Compsognathus Ver Pough et al., 2008,
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-amificagdes as barbulas ou um vexilo penaceo
consistindo de uma raque com barbas simples.
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http://www.nature.com/scientificamerican/journal/v23/n2s/box/scientificameric
andinosaurs0514-76 _BX3.html

FINDINGS
Evo-Devo and the Feather
The authors’ theory of feather origin grew out of the realization that into which theropod dinosaurs evolved the feathers of each Stage s
the mechanisms of development can help explain the evolution of hypothesized stage. Based on the similarities between the primitive )
novel features—a field dubbed evo-devo. The model proposes that feather predictions of the model and the shapes of the fossil skin S (r&"mmm)
the unique characteristics of feathers evolved through a series of appendages, the authors suggest that each stage evolved ina Stage 4
evolutionary novelties in how they grow, each of which was essential  particular group of dinosaurs. Closed pennaceous vane
for the appearance of the next stage. Thus, the theory bases its N (hooklets on one barbule attach
proposals on knowledge of the steps of feather development today Stage 3 to grooves on barbules of adjacent barb)

rather than assumptions about what feathers might have been used

3a+b

for or about the groups of animals in which they might have evolved. Rachis idge Planar feather with branched
Fossil discoveries from Liaoning, China, provide the first insights ‘*. barbs and open vane
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Pigmentos da pele (penas) da aves: melanina (os 2
tipos) carotenoide e porfirina.

Tipos de melanina

AEERIGE Feomelanina

Pigmento oscuro Pigmento claro
entre marrén y negro entre rojo y amarillo




Familia Paradisaeidae
(ordem Passeriformes)
— aves do paraiso.

Cicinnurus sp.



Familia Paradisaeidae
— aves do paraiso

Paradisaea raggiana




Wilson’s Bird of Paradise
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da-serra

(Tangara seledon — saira-sete-cores)

Canario-da-terra, Sicalis flaveol
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Esqueleto axial: sincranio + coluna vertebral.

Esqueleto apendicular:
Cintura escapular — membro locomotor
anterior
n
Cintura pélvica — membro locomotor
posterior

Principais tendéncias: leveza (0Ss0S pneumaticos),
fusao, compactacao, hipertrofia.



Exemplos de 0ssos pneumaticos em Aves.
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PRLAAN

Crocodiles Ornithischia Sauropodomorpha Syntarsus Allosaurus Deinonychus Archaeopteryx

MANIRAPTORA

TETANURAE loss of IV

THEROPODA loss of IV

SAURISCHIA digit Il longest

DINOSAURIA reduction of IV and V

ARCHOSAURIA five digits, lll longest

EVOLUCAO DOS DIGITOS DA MAO/PES EM THEROPODA/AVES

Digit 4 Digit 1

Posturas locomotoras em Aves — excegao corujas
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Sclerotic Frontal Pterygoid
bones

Orbitosphenoid
Ethmoid

g Parietal
Lacrimal

Nasal Squamosal

Premaxilla ‘ ‘
i ,-‘/

Supraoccipital

Exoccipital

Hyobranchial A h O Otic
apparatus l
\\
T e — Quadrate
Dentary mayilla  Vomer Palatine  Jugal g Hyobranchial
apparatus

Surangular Quadratojugal Angular Articular

Fig. 7.22

llustracdo esquematica do sincranio de uma ave.



Figura 17.9 Principais miisculos de vdo das aves: (a) secgiio
transversal do esterno de uma ave mostrando a relagfio entre
0s musculos grande peitoral e Supracoracéideo; (b) vista
frontolateral do esterno e da cintura escapular de uma ave
mostrando a inser¢do do miisculo supracoracéideo na cabega
dorsal do timero, passando pelo foramen supracoracéide. ()
fordmen ¢ formado pela articulagio da fircula, coracéide e
escdpula. (b}

Umero

g i D Tendao do
g j‘ Escapula Supracoracéideo

Umero

Escépula
. Coracbide

Esterno

Supracoracéideo

Grande peiloral
Coracoide

(a)

Furcula

Esterno
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Figura 17-25 Pés de algumas aves
aqudticas providos de membranas
interdigitais e de lobos: (a) pato, mos-
trando as membranas interdigitais par-
ciais: (b) bigud, mostrando um pé
totipalmado. P¢ lobado de um mer-
gulhdio mostrando como ele € girado
d um movi : (¢) p
dos artelhos durante um forte movi-
mento para trefds, em vista lateral; (d)
vista frontal; (¢) vista lateral do pé gi-
rado durante o movimento de volta
para a frente. (De R. T. Peterson,
1978, The Birds, 2* ediglio, Time-Life
Books, New York, NY.)

Figura 17-24 Especializagbes
dos pés de aves gue caminham
em superffcies movedigas
como a neve (Aonassa umbe-
llus, Tetraonidac), arcia (Alau-
didae) ou folhas de Nym-
phaeacea e (jagand).

o

Al
Tetraonidae

Figura i7-21 Pés de aves com
vérias especializacdes para a
locomcgdo ierrestre. (a) aves

truz. cor =6 doss ariclhos. (b)
ema, com (rés artelhos: (¢}
serpentdrio, com um tpico pé
de ave; (d) Geococcyx califor-
nianus (“roadrunner™), com pé
zigoddctilo. (Desenhados fora
de escala.)

W’ F"?’

cuRT® & ,

TERRESTRE

EmPol EIRAMENTO

ADAPTACOES DE “PES”

Cauda com TERCEIRO ponto de
apoio — extremidade distal das

",erky ,¥f"“'r’v] - n X







Dificuldades em se delimitar
habitos alimentares precisos!!

- CARNIVORIA

- Insetivoria (larvofagos)
- Piscivoria

- Necrofagia

-HERBIVORIA
- Granivoria
- Frugivoria
- Nectarivoria

-ONIVORIA

- FILTRADORES
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Pato (Mergus sp)
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Figura 18-4 Exemplos de especializag¢des dos bicos das aves.

AdaptacOes de bicos



© Joe Blossom

Balaeniceps rex,
Pelecaniformes.



CIENCIA ABERTA

0 SORRISO
DO FLAMINGO

REFLEXDES SDERE
HISTORIA NATURAL

STEPHEN JAY GOULD

Flamingos: ordem a parte
Phoenicopteriformes, ou
dentro de Ciconiformes.



Bico com funcoes
troficas — onivoria — e
funcOes nao troficas —
' dissipacao de calor

HUGHES, A. L. 2014. Evolution of bill size iIn
relation to the body size in toucans and hornbills
(Aves: Piciformes and Bucerotidae). Zoologia, 31
93):256- 263.



Neophron perncopterus — abutre eg

xeres aquila, beija-flor bico de foice.

Loxia curvirostra, cruza-bico
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Cormorant Fishing|
— = W |

Cormordes, biguas,
Phalacrocoracidae,
Pelecaniformes,




Talha-mar; Rynchops nigra,
Rynchopidae, Charadriiformes.
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http://pt.wikipedia.org/wiki/Ficheiro:SkimmerSkimming.JPG

	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41

