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Filogenia dos Chordata
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Origem e Diversidade dos Chordata

Protostomes Deuterostomes
{mellusks, annelids, {echinoderms, chordates)
arthropods)
Eight-cell stage Eight-cell stage
(a) Cleavage (P N Mo e
{ | ) e
A { | g A\l _-'
W i W\ /
- 4 *x_/,
Spiral and determinate Radial and indeterminate
{b)Coelom
formation
Schimu;lws: solid :Eﬂngz'poﬂlous:
masses of mesoderm archenteron
split to form coelom form coelom
Anus Mouth
(¢)Fate of Digestive tube
blastopore
Mouth Anus
Mouth develops Anus develops
from blastopore from blastopore

Copyright © Pearsen Education, Inc., publishing as Benjamin Cummings.

http://www.zo.utexas.edu/faculty/sjasper/imag

es/32.7.qif

Class Mammalia Placentals

Marsupials %
Live birth :
Class
Aves
Flight
adaptations
L i Homeothermy

-] Class

Reptilia

Scales,

il Box egg

Warm bloodedness?

Monotremes
Egg-laying
Hair, mammary glands

Class
Amphibia
Legs!, Move
to land

(Telrapods)’

Class Chondricthes Class
Osteicthes
Cartilagenous Bony
Skeleton Skeleton
Cl
‘ (Gnathostomes) p|:2§d ermi

First Jaws

(SP Vertebrala)’

A

Class
Agnatha
Vertebrae

(Invertebrate Chordates) ‘

Neotenous
Development

SP Cephalochordata

Shift from arm

to filter feeding Pharyngeal gill slits

notocord
SP Urochordata

Phylum
Chordata

Ancestrial
Arm-Feeding
Echinoderm



Caracteristicas dos Chordata

Notocorda

Tubo nervoso dorsal

Faringe com fendas

Endostilo

Aparelho digestivo completo
Musculatura axial segmentada

Acumulo temporario de acido latico no sangue



Cephalochordata Anfioxo
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https://allyouneedisbiology.wordpress.com/2015/04/16/anfioxos-cefalocordados/



Musculos
segmentares

Fendas
branquiais

https://allyouneedisbiology.wordpress.com/2015/04/16/anfioxos-
cefalocordados/



MUsculos
segmentares

http://cifonauta.cebimar.usp.br/photo/8108/



Endostilo

Sulco ciliado longitudinal

Transporte de particulas
alimentares para es6fago

http://cifonauta.cebimar.usp.br/photo/8109/

https://o.quizlet.com/KL44hBdRA9LI-L51bQ5.Ug.png



Chordata # Vertebrata

Chordata = Protochordata + Vertebrata

Protochordata = Cephalochordata + Urochordata
(Tunicata)




n /

~ Fish, :rep;cﬂe- , m'ﬁd ‘mammal
embryos all have a tail and gill slits.

Pharyngeal slits exist in these five vertebrate animals ...

sea lamprey pond turtle chicken domestic cat human being

... avidence that all five evoived from a common ancestor.

http://slideplayer.com/slide/7372390/




A Notochord
and paraxial
somites

D

Notochord
Shh
Noggin

Somite

Sclerotome
Pax1
TGFB3

D Involution

of the
notochord
Pax1
TGFB3 | _
So0x5,6,9 ( )
Noggin

B Pericordal
condensation of
sclerotome
Pax1
TGFB3—=
Sox5,6,9
Shh
Noggin
S0x5,6,9
E Establishment
of AF lamellar
structure
Pax1
o (@)
So0x5,6,9
Noggin

C Metameric patterning
of disc and
vertebral bodies

Pax1
TGFB3 _|_
Sox5,6,9
Noggin
Shh
Sox5,6,9
Key

D VB cell lineage
D AF cell lineage
| NPcell lineage

http://dmm.biologists.org/content/4/1/31




Suparior
thyrold artery
Adeno- :
hipéfise Larynx
18 Thyrold atand
Isthmus

Common carotid artery
Trachaa

rQ
(alta concentragdo)

Infanor thyrold artary

http://www.saudinha.com/parcerias/publicacoes/cuidado
s_saude_2010/542175.htm

18 :;c a0
Metzmorfose (dias)

36 42

http://www.qualibio.ufba.br/036.html



Muscular system

Spinalis muscles (beneath
multifidus) connect
the vertebrae,

s:mlspmalls multifidus
spinalis

The epaxial

The dilator naris , L muscles power the
regulates the opening o
OF the ol ol i - —_ Es: | upstroke of the tail.

masseter
temporal _ y’
7

=

| =

,,
=

\\ | iliocostal external rectus

, oblique muscles
orbiculus oculi biceps brachii | d

sternomastoid | triceps brachii 1 pectoralis

(under flipper) The hypaxial muscles power

sternohyoid deltoid the downstroke of the tail.

http://annahamilton.me/external-anatomy-of-
dolphin.html/external-anatomy-of-dolphin-pure-fin-pod-blog

http://www.pu
ntofape.com/w
p_
content/upload
s/2007/11/abd
ominales.jpg




with oxygen Glycolysis, Krebs Cycle, ETS — 38ATP +6C0,+6H,0

C 6H { 20 6 (aerobic resp)

without oxygen . ‘
glucose Glycolysis, Anaerobic Resp. —— 2ZATP + 2Lactic Acid

(stored energy)

https://www2.sluh.org/bioweb/bi100/tutorials/respiration.htm

el C/Y s

https://altaperformanceciclismo.files.wordpress.com/2015/04/lann.jpg

S




https://altaperformanceciclismo.files.wordpress.com/20
15/09/lactate.jpg?w=300&h=169v

http://www.asnailsodyssey.com/LEARNABOUT/OCTOPUS/octoFeed.php
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Urochordata (Tunicata) Ascidias

- = L = http://cfb.unh.edu/phycokey/Choices/Anomalo
us_Items/Chordates/tunicates/tunicate_image_

https://en.wikipedia.org/wiki/Clavelina_picta page.html



Ascidian Larvae & Metamorphosis

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Free-swimming
larva

Attached, early
metamorphosis

http://images.slideplayer.com/26/8559286/slides/slide_22.jpg




The Ancestral Chordate

/ Tadpole larva

A\
METAMORPHOSIS 27

:;J.lt '- Y \\
asciaian =
G —

Early vertebrate

http://images.slideplayer.com/26/8559286/slides/slide_28.jpg



Cephalochordata Anfioxo
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https://allyouneedisbiology.wordpress.com/2015/04/16/anfioxos-cefalocordados/



Perguntas?







peee Chroedalta (animals with notochond ot some stage in e cycle)
e Euchordata chordates that retain an adal skeleton throughout ko)
Craniata (euchordates with a craniue) = Vertebrata
Gnathostomata (Cranata with jaws)
Teleostomi (Dory Sshos « Setrapods)

[— Tetrapoda (four-tmbed verietrates)

l—mm(wmmmm
trafmbIyonic membranes)

e e B — ,

WM) Ha,
mammary
v Skull with upper and
IOWO! 10O erastra,
bola-kovalin In epidonms
Suckiriie oral
acu;g’:‘fvu m £ W1N @12 8emeeporec Mmembs avws
of gits g‘mm Paitod Wmts used jor Semestrial
sheleton Roomcsce
Unique SUDpOttive elements in skusielon O
IS Of APPENaRZNs

Seme gancs. Lung o swambladder derved fom gut, bony endoskeieton

noarty Jaws, 3 pars somicirodar canals, pained apponaages,
O fiamonts alecal 10 g sUppont

2 PAS SOMICOUN CAnMS, YONetrao
DESINCE Naad G 1IDANES Deainy, PAKG SPOCAITE Sansa Crgans; 1 of more
PAFS SAMICECUAN CANSIS, GIOMEnUin! OdNdys, Neural CHosl, SC00emal pLacodes

Al shaigton retaned Mvoughout Me; muscie somses present

Notochord, Bolow nerve cord; pranngeal sits;

https://mgh-images.s3.amazonaws.com/9780077221263/2186-23-2IRQ1.png



Agrupamentos Peixes

Class Myxini

HAGFISHES

Class Cephalaspidomorphi http://komonews.com/news/local/w-wash-
LAMPREYS companies-to-expand-slimy-hagfish-
operations

Class Chondrichthyes I
CARTILAGINOUS FISHES

ey A
Class Sarcopterygii 5-'2.'%3,?‘]‘-"{':""3": o
LOBE-FINNED FISHES

Class Actinopterygii
RAY-FINNED FISHES

http://www.elasmo-
research.org/education/classification/fishes.htm

http://www.ucmp.berkeley.edu/vertebrates/
basalfish/lampreytrout.jpg



Muco de Defesa Peixes-Bruxa

http://www.elasmo-research.org/education/classification/fishes.htm



Ferimento por Lampreia

http://www.glfc.org/control.php
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Usos pelo Homem
y . \ ‘ Phractocephalus
hemioliopterus

Alimentacao
Ornamentacao
Estudos ambientais
Estudos biologicos
Controle bioldgico

Pterophyllum scalare



Acao do Homem

Exploracao excessiva (Sobrepesca) Principalmente
peixes marinhos.

Introducao de espéecies Peixes dulcicolas (agua
doce).

Alteracao habitat Peixes dulcicolas e de corais.

Poluicao Peixes dulcicolas e da costa.



Year

L~
=
=
i
o 3
mm
ol $
O s
- S
o 3
< S
T B
C B
© B
= =
O W
|y S
s IE
O B
SEs
c BE
o B
= 3
= B
< B
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Pesca Excessiva Sobrepesca

voiTadd Pugser / naturepl.com

Espinhel (“pelagic longline™) Espadarte imaturo capturado por
espinhel



Pesca Excessiva no Brasil Sardinha

Sardinha-verdadeira (Sardinella brasifiensis) no
Brasil

100-200 mil t anuais (223 mil t em 1973).
100-150 mil t anuais (32 mil t em 1990).

< 100 mil t anuais.

17 mil t
40 mil t



Pesca Sardinha Brasil




TOMELADAS

Manejo Sardinha Brasil Defeso

Desova (verao) e crescimento das
sardinhas jovens (meio do ano).

Datas fixas = 1 nov a 15 fev e 15

jun a 31 jul, entre Cabo de Sao Tomé (RJ) e Cabo de
Santa Maria (SC).

PRODUCAO ANUAL DE SARDINHA VERDADEIRA

33.150

35000

26,167
27 656
24656
27.844

25000

23.370
23.914

20000

16.(HH}
12.{HH}

Captura em Angra
dos Reis (RJ)

2011 2012 2013 2014




Pesca Arenque

Principais espécies

Clupea harengus Arengue atlantico
C. pallasi Arenque pacifico

C. bentincki Arengue araucaniano

@ Atlantic herring Pacific thread herring
Pacific herring @ Red-eye round herring
@ Araucanian herring @ Whitehead's round herring

£

A
g, o

L0 ¢ 2




Manejo Estoque Desovante Arenque EUA

2.0 A
18 -
. SSB
16 =
SSB Target
1.4 SSB Threshold
y )

1.0
0.8

0.6

SSB (billions of pounds)

Atlantic Herring Spawning Stock Biomass (SSB). Source: 54t
Stock Assessment Workshop, 2012

ortheast Regional

http://www.asmfc.org/images/AtlHerring/Atla

nticHerringBiomass.jpg
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Atlantic Herring Commercial Landings. Source: ACCSP, 2013.

http://www.asmfc.org/images/AtliHerring/Atla

nticHerringlandings.jpg



Peixes Dulcicolas Bacias

Peixes anuais (do
céu, da poca)

BACIAS HIDROGRAFICAS DA
AMERICA DO SUL

Simpsonichthyus reticulatus



Peixes Dulcicolas América do Sul

2.600 spp.

Maior diversidade de
peixes de agua doce de

todos os continentes.

500-2.000 espécies nao
descritas.

Porém, duas ordens,
Characiformes e
Siluriformes respondem
por mais de 75% das
especies.

F

S T

Jau Zungaro zungaro

Rios Amazonas, Orenoco e
Parana-Paraguai.

Até 144 cm e 150 kg.



Ordem Characiformes
H : e {
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Ordem Siluriformes

Caparari | Piraiba

Mapara



Pesca Excessiva Peixes Dulcicolas

Pirarucu



Perguntas?




Poluicao

O O0COO0A




Introducao de Espécies

______

Tucunaré Rio Amazonas para o rio Parana 0

Bagre-africano Rios Niger e Nilo
para rios da bacia do leste

Tilapia-do-nilo Rios Niger e Nilo
para rios da bacia do leste



Alteracao do Habitat

Lei n® 4.771/65

GOVERNO DO Areas de Preservagio Permanente
PARANA Artigo 2° MATA CILIAR

Mata ciliar
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Alteracao do habitat
Atividades humanas

Agricultura
Garimpo
Cidades



Mineracao e Garimpo

Importancia historica Ciclos econdomicos e
formacao do Brasil.

Importancia economica e social 300 a 500 mil
garimpeiros (2012).

Prejuizos ambientais
Invasao de reservas ambientais e indigenas
Assoreamento de rios

Retirada da cobertura vegetal
Contaminagao com mercurio



Garimpo Rio Madeira (2012)

q&' “*

.' = ‘. .
Qﬁx‘ h tm
http://acritica.uol.com.br/amazonia/Polemica-alternativa-pequenas-cooperativas-
Madeira_ACRIMA20120805_0038_15.jpg



Garimpo Abandonado Reserva Caiapo

L 5

- e 5 :
: -
R 4
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- Tl NP - | e :
http://wikigeo.pbworks.com/f/garimpo3.jpg http://wikigeo.pbworks.com/f/1336079930/1

0_MHG_sp_garimpo3.jpg
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Rios de Planicie




Trecho Urbano Ocupacao das Margens

Interesse econdmico Ocupacao das margens para
moradias, instalacoes industriais ou comerciais, e
avenidas.

Destruicao da mata ciliar Consequéncia natural.

Retificacao dos rios Solucao em rios de varzea.

Aproveitamento viario Construcao de avenidas
marginais.



Varzea Rio Tamanduatei (1862)

https://sampahistorica.files.wordpress.com/2013/08/1862-vista-da-vc3alrzea-do-
carmo-a-partir-do-pc3altio-do-colc3a9gio-militc3a30-augusto-de-azevedo.jpg?w=810



Varzea Ribeirao Ipiranga (c. 1920)

http://s2.glbimg.com/vSu47xZq3r8KdWayoUYuKfdDjAEU5ZEDvZUI87ACdNdIoz-
HdGixxa_8q0ZvMp3w/s.glbimg.com/jo/g1/f/original/2012/09/04/antiga.jpg



Varzea Rio Tieté SP (ha 100 anos)

http://www.usp.br/agen/wp- content/uploads/BoI 3672A_2.jpg



Varzea Rio Pinheiros (c. 1930)

http://i.huffpost.com/gen/2122136/images/n-RIO-PINHEIROS-large570.jpg



Baixa velocidade das aguas

Meandros

Inundacoes periodicas
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Inundacao Rio Pinheiros (1929)

—

\

https://aguasdomundo.files.wordpress.com/2015/02/rio-pinheiros-e-a-cheia-de-
1929-foto-altura-da-ponte-cidade-jardim.jpg?w=300&h=218



Inundacao Rio Pinheiros (1929)

http://historiaehistoria.com.br/arquivos/IMG01_12-4-13.jpg




Ocupacao permanente inviavel !!!




Futebol Varzea Pinheiros (c. 1960)

https://quandoacidade.files.wordpress.com/2012/07/271.jpg?w=545&h=371




Solucao ?

Retificacao !



Retificacao Rio Tamanduatei (1872-1875)

e ™

. (29!-HRASIL:S£G'M¢¢ PARDAUT BAM OCADA 1

https://sampahistorica.files.wordpress.com/2013/08/1900-ilha-dos-amores-
pg-dom-pedro-ii.jpg?w=632&h=411




Parque Dom Pedro II (1922)

' ‘Zé'%

https://sampahistorica.files.wordpress.com/2013/09/1922-parque-dom-
pedro-ii-museu-da-imigrac3a7c3a30.jpg?w=810&h=543



Parque Dom Pedro II (1981)
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https://sampabhistorica.files.wordpress.com/2013/09/1981-vista-ac3a9rea-do-
parque-d-pedro-ii-frente-delcampe.jpg?w=810&h=570
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Nascente do Ribeirao Ipiranga

http://s.glbimg.com/jo/g1/f/original/2012/09/06/rioipiranga_g1_fmo_0833.jpg



Final do Ribeirao Ipiranga

http://imguol.com/c/noticias/2014/09/04/4set2014---um-carro-caiu-dentro-de-um-corrego-
na-avenida-teresa-cristina-no-bairro-do-ipiranga-em-sao-paulo-apos-o-motorista-perder-o-
controle-do-veiculo-ninguem-se-feriu-1409853858008_956x500.jpg



Retificacao Rio Tieté

Penha

RECTIFICACAO DO TIETE’




Marginal Pinheiros (Atualmente)

http://www.panrotas.com.br/admin/redacao/fotos_lotel/quinta_3888.jpg



Recuperacao das margens ???




Proposta Recente de Reestruturacao Rio Tieté
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http://blogaecweb.com.br/blog/wp-content/uploads/2013/09/ marg|naI-tlete-subterranea-
parque-linear-Nuri.jpg



Perguntas?




Boa Noite!




