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Uma classificacdo hierarquica tradicional das serpentes

“LAGARTOS” W Scolecophidia

MACROSTOMATA

ALETHINOPHIDIA

I quadrado
| Z
p 7

I mandibula

SQUAMATA

Caixa craniana fechada

Fontes: H. Zaher (pess.), Vitt (Website), Parker e Grandison (1977)




Gerrhonotus
Varanus
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Heloderma

Lanthanotus




(b)

Figure 11-43 Infrared-receptive pit organs. (a) Both-
riechis schlegelii, a crotaline viperid. All pit vipers have a single
pair of

1l pit organs located between the eye and nostril.
(b) The green tree python Morelia viridis. Many boas and
pythons have a series of pit organs on the labial scales.
(Photographs by (a) Michael & Patricia Fogden, (b) David
Northcott/DRK Photo.)




Adductor superficialis proteroglifa
muscle

Venom gland

Duvernoy's gland

Maxilla
Fang
(b) . .
;‘;’J‘d"u',f;”' Figure 11-31 The African boomslang, Dispholidus typus.
muscle solenoglifa Note Duvernoy’s gland and the enlarged, grooved teeth

Venom gland

(rear fangs) at the posterior end of the maxilla. (Source: Mod-
ifted from Parker and Grandison 1977.)

Figure 11-41 Venom apparatus of elapid and viperid
snakes. (a) The common cobra, Naja naja, and (b) the
cottonmouth, Agkistrodon piscivorus, lateral view. Note
short fang and small venom gland of the elapid. The ad- Figure 11-32 Lateral view of the skull of Nerodia
ductor mandibulae externus superficialis muscle com- rhombifer, a colubrid snake. The fully enclosed braincase
results from downgrowth of the frontal (F) and parietal (P)
bones. Note the location of the prokinetic articulation
(PRO). (Source: Modified from Cundall and Gans 1979.)

presses the venom gland of elapids, whereas the compres-
sor glandulae muscle performs that function in viperids.
(Source: Kochva 1978.)




Tantalophis discolor

A - Stage 2

um
Coniophanes fissidens
Rhad flavilata
Rhadinaea ful
Nothopsis rugosus
Imantodes inomatus

I e e ccaen

99/|| | I des g
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Leptodeira frenata
Leptodeira uribei
Leptodeira punctata
Leptodeira splendida
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Leptodeira rubricata
Leptodeira septentrionalis
Leptodeira bakeri

[ o

B - Stage 3

Leptodeira nig

tanzeri
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Hypsiglena slevini
Hypsiglena jani
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Hydromorphus concolor
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Alractus schach

Atractus wagleri
Atractus zidocki
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Atractus g
Atractus zebrinus
10011 L Atractus trihedrurus
Atractus elaps
Atractus reticulatus

querg

Ninia atrata

Tropidodipsas sartorii

Sibon nebul:

Dipsas indica

Dipsas articulata

Dipsas pratti

Dipsas catesbyi
Sibynomorphus turgidus
Sibynomorphus mikanii
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Dipsas variegata
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Sibynomorphus garmani

Imantodini

“Night snakes”

“Night snakes”
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Clade

Dipsadini

"Goo-eaters"|

"Goo-eaters”|
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ESPECIALIZACOES NA INGESTAO DAS PRESAS
Marcha pterigoidiana
Independencia entre os complexos osseos dentigeros




Evolution of the Skull in Snakes

—Ancestral condition (lizards)

Highly kinetic skulls oy
mquadrate and mandibl4 Gape Limited Predators
fied dentition .




Dados moleculares sustentam Macrostomatas parafiléticos

Elapsoidea semiannulata
Laticauda colubrina
Bungarus fasciatus Elapidae
Dendroaspis angusticeps
Micrurus surinamensis
Psammophylax variabilis
Leioheteroc.ion rrrgdagascariensis Lamprophiidae
Lamprophis fuliginosus
Mehelya capensis
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Uropeltis sp.
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Alethino phldla Python reticulatus |

100 oLoxocemus bicolor l Loxocemidae Macrostomatas
Xenopeltis unicolor | Xenopeltidae

Serpentes 100 Tropidophis melanurus . ..
p iﬁachyboa gularis |Trop|dop hiidae «
100 Anilius scytale | Aniliidae
100 Ramphotyphlops braminus )
Scolecophidia L— Leptotyphiops columbi | Leptotyphlopidae
100 Chamaeleo sp.
—1 Agama agama

Tiliqua scincoides

- 0.01 substitutions/site

Vidal e David (2003)

Arvore de MV obtida através da analise combinada de sequéncias dos genes nucleares c-mos e RAG1




Fontes: H. Zaher (Pess.), Benton (1993), Scanlon (2006)

Nove familias extintas de serpentes
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12. Simoliophiidae
14. Dinilysiidae

15. Boidae

16. Bolyeridae

17. Tropidophiidae
19. Palaeophiidae
20. Acrochordidae
21. Nigerophiidae
22. Anomalophiidae
23. Russellophiidae

24. Colubridae
25. Elapidae

26. Pachyophiidae/
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Dinilysia patagonica

Haasiophis terrasanctus Eupodophis descouensi
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Fontes: H. Zaher (pess.), O. Rieppel (pess.)




Fontes: H. Zaher, Lee e Caldwell (1998), Adler (1989)

As cobras com patas do Cenomaniano de Ein Yabrud (Israel)

h W ¥

s -[‘r,s;'f’\‘ﬁ‘,‘/,’, N
T ST

5

Haasiophis terrasanctus
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HAASIOPHIS TERRASANCTUS

e r - costela
ofe - femur
e t1 - tibia

g% « fi - fibula

* as - astragalus

e ca - calcaneo

e dt4 - quarto tarsal

e mt - metatarsais

* ph - fragmentos de falanges







varanoid root
Anomalepididae
Typhlopidae
Leptotyphlopidae
Dinilysia
Anilius
Cylindrophis
Anomochilus
Uropeltinae
Xenopellis
Loxocemus
+9/99% Haasiophis
+1/51% = Pachyrhachis
+1/62% Pythoninae
+1/56% Erycinae
+1/57% Boinae
Ungaliophis
Exiliboa
Bolyeriidae
Tropidophis
Acrochordus
Colubroidea

SERPENTES

P

+1/59%| [ALETHINOPHIDIA

+5/93%  MACROSTOMATA




DINILYSIA PATAGONICA: UMA SERPENTE CRETACICA TERRESTRE DA ARGENTINA
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Najash rionegrina: a primeira cobra com um sacro




fem tib




Najash -<«—
Scolecophidia
Anilioidea
Xenopeltis
Loxocemus
Pythoninae
Ungaliophiidae
Bolyeriidae
Tropidophiidae

Varanoid root
Dinilysia

I— Boinae €«——
Acrochordidae

|_

l— Colubroidea

|_ Wonambi

+5/92%| ™

MACROSTOMATA

+3/79%| &
ALETHINOPHIDIA

+4/88%

® 119 caracters / 18 terminal taxa

« PAUP*
0,
+4/90% AN « Strict consensus of 2 trees

SERPENTES * 270 steps

* C1 0.526; RI 0.654

Y
STEM GROUP SERPENTES *Bremer support and Bootstrap values (10.000

replicates) shown in nodes
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= Eophis underwoodi

Diablophis gilmorei
PYTHONO- Portugalophis lignites
MORPHA . .
Parviraptor estesi
OPHIDIA
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Tetrapodophis amplectus

Coniophis precedens

Najash rionegrina

g § 3¢ Dinilysia patagonica

22zg

a ggé ; MADTSOIIDAE
E_f’ 38 % SCOLECOPHIDIA
T:)j ?. Haasiophis terrasanctus

3 SERPENTES Euopodophil descouensi

ALETHINOPHIDIA

Fig. 5. Phylogenetic position of T. amplectus.
A strict consensus of 85 most parsimonious
trees found using implied weights and molec-
ular constraint is shown (see the supplemen-
tary materials) for a matrix of 632 characters
and 205 taxa.
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Pachyrhachils problematicus
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ANOMOCHILIDAE
UROPELTIDAE
XENOPELTIDAE
LOXOCEMIDAE
PYTHONIDAE

BOLYERIIDAE

XENODERMATIDAE
ACROCHORDIDAE
PAREATIDAE
VIPERIDAE
HOMALOPSIDAE

ELAPIDAE
COLUBRIDAE

A four-legged snake from the Early
Cretaceous of Gondwana

David M. Martill,' Helmut Tischlinger,”> Nicholas R. Longrich®
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Endoglyptodonta

Colubriformes

Colubroides

Elapoidea

Dipsadidae

|Pseudoxenodontidae

Natricidae

Colubridae

Grayiidae
|Ca|amariidae
| Sibynophiidae

Pseudoxyrhophiidae

Lamprophiidae

Atractaspididae
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|
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Psammophiidae

Elapidae

Homalopsidae

Viperidae
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Xenodermidae
Acrochordidae

Boidae
Candoiidae

Erycidae

Charinidae

Sanziniidae
Calabariidae

Pythonidae

Loxocemidae

Bolyeriidae
Uropeltidae

Cylindrophiidae
Tropidophiidae
Aniliidae
Anomalepididae
Typhlopidae
Gerrhopilidae
Leptotyphlopidae




o SCOLECOPHIDIA

| LEPTOTYPHLOPIDAE = ~ 90 espécies
Leptotyphlops
Rhinoleptus

TYPHLOPIDAE = ~210 espécies
Acutotyphlops
Cyclotyphlops
Ramphotyphlops
I Rhinotyphlops
Typhlops
Xenotyphlops

ANOMALEPIDIDAE = ~ 15 espécies
Anomalepis

Helminthophis

Liotyphlops

Typhlophis

Leptotyphlops septemstriatys Typhlops
Jamaicensis




ANILIOIDEA
ANOMOCHILIDAE = 2 espécies
Anomochilus leonard. Cylindrophis ruffus Anomochilus

CYLINDROPHIIDAE = 8 espécies
Cylindrophis

ANILIIDAE = 1 espécie
Anilius

UROPELTIDAE = ~ 45 espécies
Brachyophidium
Melanophidium
Platyplectrurus
Plectrurus
Pseudoplectrurus
Pseudotyphlops
Rhinophis
2 Teretrurus

Anilius scytale Rhinophis drummondhayi Uropeltis




MACROSTOMATA BASAIS

emus bicolof

LOXOCEMIDAE = 1 espécie
Loxocemus

XENOPELTIDAE = 2 espécies
Xenopeltis

Xenopeltis unicolor,




P, o Bolyeriidae

BOIDAE = ~ 25 espécies
BOOIDEOS (1) Boa
Candoia
Corallus
Lichanura trivirgata Epicrates
R T e s e Eunectes

Sanzinia

ERYCIDAE = 14 espécies
Calabaria

Charina

Lichanura

Gongylophis

Eryx

PYTHONIDAE = ~ 25 espécies
Apodora

Aspidites

Liasis

Liopython

o = Morelia
Python molurus Python
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¥ = ¥,

Corallus hortulanus




Xenophidion

R

Tropidophis haetianus

BOOIDEQOS (2)

BOLYERIIDAE = 2 espécies
Bolyeria
Casarea

XENOPHIDIIDAE = 2 espécies
Xenophidion

TROPIDOPHIIDAE = ~ 18 espécies
Tropidophis
Trachyboa

UNGALIOPHIIDAE = 3 espécies
Ungaliophis
Exiliboa

sSchaereri




CAENOPHIDIA

ACROCHORDIDAE = 3 espécies
Acrochordus

Acrochordus javanicu$
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Colubroide(

Procerophis sahni
Lower Eocene (54 MYA)
Gujarat, India

Procerophis

Crotalinae h o
—E “Vipera aspis complex”
Viperinae 4 -~ Other leennae
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Elapoidea+Colubridae 5 ~

“derived

> .

“Coluber” cadurci

16221 ‘l

Lamprophiidae

Micrurus+Maticora

Naja 6 Naja

Siwalik Gmup Bungarus
Bungarus fasciatus+Bungarus ceylonicus
Laticauda
Oxyuraninae

‘W"l!ncongruelaps iteratus [~
= 1odonti

' Bungarus 8 ”

Heterodon+Farancia 9

Anterior Left Lateral

Posterior

2 mm

Elapid morphotypes 1 e 2
Upper Oligocene (24.95 MYA)
Nsungwe, Tanzania

Pantherophis+Pituophis 1

Natricinae
L T} }

~—— Farancia+Diadophis
L{ Paleoheterodon tiheni UNSM 46504 |
L Heterodon+Contia

Dasypeitls+Botga

hiopf ol J
Coelognathus+Lytorhynchus
Oxybelis+Sympholis
Lycodon+Gonyosoma

Rhinechis+Zamensis
Elaphe
Coronella+QOocatochus
Rhinocheilus+Bogertophis
Pituophis

UNSM 125457

0’

Pantherophis




e origin of Colubroideans is estimated to be
ound the Paleocene/Eocene boundary, ..
bnsistant with the fossil record of the group

Maastrichtian
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Paleocene

Oligocene

Pliocene
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Atractaspididae
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Dispholidus
+ Karl P. Schmidt

+Robert Mertens



© Axel Kwet
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