LEPIDOSAURIA

Lepidosaurios “Lagartos con escamas”, reptiles diapsidos.

2 ordenes: Sguamata (lagartos, serpientes y anfisbénidos) y Sphenodontia (tuatara de
NZ).
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Lepidosauromorpha

Caracteristicas: bordes del postfrontal sobre la fenestra; supratemporal ausente; cuadrado amplio desde vista
posterior formando un caracol; cuadrado inclinado en vista lateral; foramen del cuadrado ausente; proceso
retroarticular largo; dientes ausentes en flancos pterigoideos laterales; dientes paraesfenoideos ausentes;
intercentra ausente de vertebras del tronco; articulaciones vertebrales accesorias; costillas dorsales;
especializaciones no bipedas; cintura pectoral rigida; esterndn largo; escamas superpuestas.



Lepidosauromorpha

Paliguana
>
S
K . &
S & & & & &
§ & & & QQ N
F S F & & N
P @ W
Lepidosauriformes

| ) Lepidosauromorpha
Sauria

Fgere 11-22.  SKULL OF THE EARLIEST KNOWN LIZARD PA
UIGUANA. From the Upper Permuan of southern Afnica. (2) Dorsal,
#) lateral, and (¢) ocapital views, x 2. Abbreviations as in Figure 8.3

From Carvoll, 1977

* Tridsico, ~250 MYA.

* Primer linaje con fenestra temporal. Barra temporal inferior ausente, sutura
frontal-parietal “floja”, articulacion cuadrado con pterigoide flexible o ausente..
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Intercentrum

Figure 11-25. LIZARD VERTEBRAE. (a) The procoelus pattern of
most groups of advanced lizards. (b) The trunk vertebrae of a gecko.
They are amphicoelous, as in cosuchians, but this condition may be |
secondarily evolved within the geckos rather than being retained from
their more primitive ancestors. Drawn from specimens in Redpath My
seum.
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Figure 11-23. RESTORATION OF THE SKELETON OF A PRIMI-
TIVE LIZARD. Based on the skeletons of Saurosternon and Palaeagama
and the skull of Paliguana from the Upper Permian and Lower Trassic
of southern Afnica. From Carroll, 1977.
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Figure 11-15. PELVES OF LEPIDOSAURS. (a) Pelvis of the Upper
Trassic sphenodontid Planocephalosaurus. From Fraser and Walkden,
1984. (b) Pelvis of Iguana. In both sphenodontids and modern lizards,
there is a large opening ventrally between the pubes and ischia, the
thyroud fenestra. This opening may have evolved in the common ancestor
of these two groups or independently after their divergence. A thyroid
fenestra evolves separately in several other groups of diapsid repriles.

Fenestra temporal

Foramen de la pelvis (fenestra
tiroidea) poco desarrollada.

Dientes unidos a una ranura
poco profunda en el borde de
la mandibula

Vértebras anficélicas (= procélicas)

Barra temporal inferior ausente

Articulacion cuadrado con
pterigoide flexible
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Rango de wvariacion vy
modificaciones de la barra
temporal entre diapsidos,
particularmente entre
lepidosauriformes.

A simplified phylogeny of diapsid reptiles showing variation in
the development of the lower temporal bar. Black indicates
quadrate; dark gray, jugal. (A) the basal diapsid Petrolacosaurus;
(B) the early rhynchosaur  Mesosuchus;  (C)  the

archosauromorph Prolacerta; (D) the
archosauriform Proterosuchus; (E) the
lepidosauriform Kuehneosaurus ; (F) the stem

lepidosaur Marmoretta; (G) the extant squamate /guana,
representing a more or less unspecialised type; (H) the large
herbivorous Cretaceous scincomorph Polyglyphanodon, (I) the
related late Cretaceous lizard Tianyusaurus, unique among
squamates in having a rhynchocephalian-like akinetic quadrate;
(J) the basal rhynchocephalian Gephyrosaurus; and (K) the
advanced extant rhynchocephalian  Sphenodon.  Nodes:
1, Diapsida, primitively lower temporal bar, fixed quadrate,
robust epipterygoid; 2, Sauria, no lower temporal bar, fixed
quadrate and epipterygoid; 3, Archosauromorpha, no lower
temporal bar in basal taxa, but developed in Rhynchosaurs and
Archosaurs; 4, Lepidosauriformes and 5, Lepidosauria, no lower
temporal bar in basal taxa quadrate, epipterygoid sutured to
pterygoid, large squamosal; 6, Squamata, quadrate/pterygoid
overlap reduced, ligamentous, squamosal reduced, epipterygoid
with synovial pterygoid joint, development of lower temporal
bar in Tianyusaurus only; and 7, Rhynchocephalia, no lower
temporal bar in basal taxa, developed in some descendants,
quadrate, pterygoid, and epipterygoid firmly sutured. Text
(slightly modified) and diagram from Moazen et al 2009 p.8274




Figure 11-27. THE UPPER CRETACEOUS TEIID LIZARD POLY-
GLYPHANODON. (a) Dorsal, (b) palatal, () lateral, and (d) occipital
views, X §. The pattern of the skull root is typical of modern lizards. A
transverse suture separates the frontals and parnietals, which permits
raising the snout in some genera. The pineal opening lies along this
suture rather than further posteriorly as in more primitive lepidosaurs.
The parietal and premaxilla are both fused at the midline. Abbreviations
as in Figure 8-3. From Gilmore, 1942. By permission of Smithsonian
Institution Press.
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Lepidosauria

* Descendientes de ACMR entre Sphenodon y Varanus.

e Estructura de la piel derivada, con alternancia de keratogenesis
entre alpha y beta keratina y mudas ciclicas completas.

* Hemipenes pareados

 Centros de oscificacion epifiseal (centro de oscificacidon
separados)

* Planos de fractura especializados en las vértebras de la cola

e Articulacion de la rodilla en que la fibula se encuentra con un
receso lateral del fémur

* Quinto metatarso con forma de gancho, articulacion
mesotarsal con astragalocalcaneo fusionado.




Quinto metatarso con
forma de gancho,
articulacion mesotarsal
con astragalocalcaneo
fusionado.
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+ Tendency to mb loss

Loss of ot 2
Double - hooked fifth metatarsal

+ Separale epiphyseal ossilications

Fused astragalocalcaneum

Specialised mesotarsal joint
Loss ofat S
Loss of ot 1
Hooked fifth metatarsal

} Enlarged fourth distal tarsal




Rhynchocephalians o Sphenodontida

Hoy estan representados por dos subespecies: S. punctatus y S.
guentheri.

Registro fosil cosmopolita que se extiende hasta el Triasico.

@8

Dientes: ffjﬁk 1 w,,
, -

 Denticidn acrodonta. Sphonador

* Fila palatina de dientes en paralelo (o subparalelo) a la corrida —
. RHYNCHOCEPHALIA
maxilar. m
* Extension posterior del dentario. / -

e Pérdida o fusidn del supratemporal.

Theoodont  Ankyosed  ubthecodont Pleurodont  Actodont <\ 1A
Kuehneosaurys

Figure 1. Five major types of tooth implantation, and several variations of them, are
recognized in amniotes. After Romer (1956) and Edmund (1960).



RHYNCHOCEPHALIA
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Ej. sphinodontides marinos: Pleurosauridae o Ankylosphenodon

W

Figure 11:20,  SKULL OF THE PRIMITIVE PLEUROSAUR PALEO
ruuunumu Dorsal, () palatal, and (¢) lml views. Note
smilarnty 10 Sphemodon (see Figure 11:17) Abbveviations as in Figure
LD ’mﬂv (4 roll, 19585

Craneo elongado
anteroposterior.

Figure 1119, PROGRESSIVE CHANGES IN BODY PROPORTIONS WITHIN THE FAMILY PLEUROSAURIDAE. (a)

Paleoplewrosaurus from the Lower Jurassic. (b) Plewrosawrus goldfusst from the Upper Jurassic. (¢) Plewrosaurus gmsburgi
of the Lower Cretaceous. From Carroll, 1985,

Extremidades reducidas.



Squamata

Fig. 1. Representative squamates: top row (left to right). Sphaerodactylus cinereus (Sphacrodactylidac). Cricosaura typica (Xantusiidac): Ameiva
lineolata (Teiidac): middle row. Ty phlops anousius (Typhlopidac): Anolis noblei (Iguanidac): Tropidophi s maculatus (Tropidophiidac): bottom row.
Epicrates angulifer (Boidac): Cadea blanoides (Cadeidac): and Uramacer axyrhynchus (Dipsadidac). Photos by S B_Hedges.
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Rhynchocephalia

Huehuecuetzpalli mixtecus+

Iguania

Polyglyphanodontia+
Gekkota

Scincomorpha

Anguidae
Xenosauridae

Varanoidea

Sineoamphisbaena hexatabularis+

Mosasauria+

Serpentes
Anniella pulchra
— Acontias percivali

— Feylinia polylepis
— Amphisbaenia

— Dibamidae

Gauthier., 2012
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lguania

lguanas, camaleones y agamidos



Gekkota

Geckos...



Scincomorpha

Teideos y eslizones



Anguimorpha

Anguidos (largartos caimanes, lagartos de cirstal, celestus,
lagartos sin patas)




Gymnophiona
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Caracteristicas generales de Squamata

Lizards and snakes are the most successful of modern
reptiles in terms of the number of species and their wide
geographical distribution. All can be traced to fossils from
the late Permian and ecarly Triassic. These early genera

differ most significantly from sphenodontds and eosu-

chians in the loss of the lower temporal bar and the de-

velopment of a joint between the dorsal extremity of the

quadrate and the squamosal. Mobility of the quadrate at

this joint is referred to as streptostyly; it appears to be a

major factor in the success of lizards.

Prerygoideus

Figure 11-21. SKULL OF A MODERN LIZARD SHOWING THE
ADVANTAGE OF STREPTOSTYLY. The pterygoideus muscle lies nearly
parallel with the long axis of the skull. In most reptiles, the maximum
force of this muscle is achicved when the jaw is widely open, at which
time the muscle acts at nearly right angles to the axis of the jaw. When
the jaw is nearly closed, the force of the pterygoideus is nearly paralle
to the long axis of the jaw and has lietle effect in rotating the jaw abou
the quadrate-mandibular articulation (B). Since the force of the peery-
goideus acts at nearly right angles to the quadrate, a joint between this
bone and the skull {(at A) enables this muscle 1o deliver much more
effective force when the jaw is nearly closed. From Smith, 1980. Re-
drawn by permission from Nature. Copyright © 1980, Macmillan Jour-
nal, Led.

* Pérdida de la barra temporal inferior

e Union entre el extremo dorsal del
cuadrado y el escamoso.



Caracteristicas generales de Squamata

Nearly all modern lizards have a transverse joint be-
tween the frontals and parictals that enables the snout to
be raised and lowered through a small arc. Especially in
the larger carmivorous lizards, this joint may function to
improve the orientation of the long curving teeth that
penetrate prey. In association with this mobility, the fron-
tals and/or parietals are fused at the midline in most ad-
vanced lizards. The parocapital process and the supra fused parietal

S

mesokinetic suture

temporal contribute to support the quadrate and the
streptostylic joint is further perfected.

Advanced lizards also specialize the nature of tooth
implantation. In most groups, the jaw margin has ex-
tended to cover a large portion of the base of the teeth
The teeth are artached largely by their lateral surface, 2
pattern termed pleurodont. In two families, the Agamidac
and Chamaeleontidae, the teeth are fused to the edge of
the jaw as in sphenodontids. In one extinct group of large
lizards, the mosasaurs, the teeth are set in deep sockets.

Figure 1. Five major types of tooth implantation, and several variations of them, are
recognized in amniotes. After Romer (1956) and Edmund (1960).



Caracteristicas generales de Squamata
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Caracteristicas generales de Squamata

Furcifer Pardalis Hemipenis %

© www.parsonii.de




Caracteristicas generales de Squamata

The presence of specialized joints between the ver-
tebral centra is an important characteristic of most ad-
vanced lizard groups. A socket develops in the anterior
surface into which fits a condylar process that extends
from the posterior surface of the next anterior centrum.
This condition is termed procoely and is common to all
modern lizard groups with the exception of many genera
within the Gekkota (Figure 11-25).

{a) (b)

Intercentrum

Figure 11-25. LIZARD VERTEBRAE. (a) The procoelus pattem of
most groups of advanced lizards. () The trunk vertebrae of a gecke.
They are amphicoclous, as in cosuchians, but this condition may be
secondarily evolved within the geckos rather than being retained from
their more primitive ancestors. Drawm from specimens in Redpath My
seum.

Members of the Gekkota are among the earliest known
and most divergent of the modern lizard groups (Figure
11-26). Unlike all other advanced lizards, most Gekkota

_have amphicoelous vertebrae. This condition is known as
early as the Upper Jurassic but may be a reversion to 2
primitive condition resulting from the suppression of
structures that are expressed late in embryological devel-

opment in other lizard groups (Kluge, 1967). We also
know procoelous gekkonids in the late Jurassic, and the
condition is present in some living genera that are oth-
erwise relatively primitive in their anatomy.




Caracteristicas generales de Squamata

Gran premaxila
Distal tarsal 2

Plesiomorfias...
Squamata basal

Figure 1. Skeleton of the holotype of Huddweonetzpalli mistoons gen. et sp. nov. (1GM 7389) as preserved on the block. Abbreviations
are listed in Appendix 2




Resumen: Caracteristicas generales de Squamata

Jugal extends anteriorly in orbit margin

Epipterygoid is reduced to a narrow column

Angular is short (not reaching the jaw articulation posteriorly)
Coronoid is complex and forms a tall coronoid process.

e Frontals and parietals meet in a straight line that forms a hinge. This is functionally similar to the intracranial
hinge of basal sarcopterygians. Together with the mobile quadrate, squamate skulls enjoyed a degree of
cranial kinesis that enabled them to optimize the leverage of the temporalis and petrygoideus muscles of
the jaw.

e Pineal foramen moves to the fronto-parietal contact (but is often absent)

¢ Nasals reduced

e Premaxilla fused

e Frontals fused

e Parietals fused

o Parietals anteroposteriorly short, such that the occipital region is exposed in dorsal view.
o Opisthotics and exoccipitals fused

e Palatal teeth reduced

e Choanae recessed in choanal grooves

e Suborbital fenestrae expanded such that pterygoids form part of their medial border
e Enlarged interpterygoid vacuity, such that pterygoids barely touch, if at all

¢ Vertebral articulations procoelous (concave anteriorly)

e Accessory articulations of neural arches present

e Dorsal intercentra absent

e Coracoid emargination present

e Sternum present, facilitating rotation of coracoids.

e Thyroid fenestra in pelvis

e Astragalus and calcaneum fused to form astragalocalcaneum.

e Distal tarsals 1 and 2 are lost.

This is a bewildering list, however some major adaptations shine though:

* In contrast to rhynchocephalians, whose strong jaws enable them to bite pieces off of their prey,
the anatomy of the kinetic squamate skull is adapted to seizing and holding prey, then
swallowing it whole. In some, this is developed into an astonishing ability to wrap their heads
around their prey.

e Squamate locomotion is improved, with increased rotation of forelimbs and robust consolidation
of ankle bones. Link to video.

choanae

A choanal
grooves

Sphenodon punctatus a thynchocephalian compared to Morunsaurus annulatus from Estes et al. 1988



Iguania

* Fusion de las premaxilas

* Foramen parietal sobre la sutura fronto-parietal (ojo

parietal)
Phrynosomatidae:
* Presencia de un proceso ventromedial de los Iguania basales?
pterigoides
* Quillas hipapofisiales en las vértebras cervicales _
* Aunque lguanidae es
exclusivamente “New World”, el
* Planos caudales de autonomia posteriores a origen de lguania es asiatico.
procesos transversales Grupos hermanos como

Isodontosauridae, Temujiniidae
o Panacrodonta son de Asia.



Iguanidae

Articulacion movil entre el postorbital y el techo del
craneo

Foramen palatino

80. Postorbital firmly sutured to skull roofing bones (post-
frontal or parietal): (0) present (Polychrus marmoratus,
anterior close-up cutaway view of skull); (1) postorbital
barely underlaps parietal at frontoparietal suture (equals
mobile joint of Arnold 1998) (Enyalioides laticeps, anterior
close-up cutaway view of skull); (2)™ postorbital tapers to
blunt tip separated from parietal (Liolaemus belliii, anterior
close-up cutaway view of skull). (Smith 2009a, 2009b)
(ordered).



Chamaeleonoidea (Chamaelonidae + Agamidae)

Contacto postorbital-ectopterigoides
Foramen lacrimal agrandado

Dientes premaxilares distintivamente mas
pequenos que los maxilares

Pérdida de epibranquiales libres en el
Hioides

Escapula alta y angosta

Proyeccion de la lengua

Agaminae

Foramen epidtico unico en amniotas
Parietal se extiendo sobre el
postorbital y forma parte del margen
anteromedial de |la fenestra temporal
sup.

Coronoide restringido al aspecto
medial de la mandibula

81. Postorbital-ectopterygoid contact: (0) absent (Basiliscus

basiliscus, anterior close-up cutaway view of skull); (1) pres
ent (Calotes emma, anterior close-up cutaway view of skull)
Moody (1980)






Scleroglossae

* Lengua planay queratinizada

 Vomeronasal grande

* Unidn yugal-postorbital es una articulacion movil

* Los musculos temporales se insertan en “tabla” del
parietal

 Vomer grande

* Proceso alar de prootico

» Pérdida de proceso ascendiente del escamoso

* Proceso facial amplio del maxilar, 26 en vez de 24
vértebras pre-sacrales

* Interclavicula en forma de cruz (no te “T").




Scleroglossa

Scleroglossa




Gekkota

* Procesos frontal subolfatorios arqueados bajo el
cerebro

e Parietales pareados (1)

 Rama temporal del escamoso contacta el proceso
supratemporal del parietal

* 10 o mas dientes maxilares y 31 o mas dientes
maxilares

* Septum autotdmico caudal posterior a la costilla
caudal (2)




Gekkotans are specialized in the loss of the dorsal
process of the squamosal, the down growth of the frontal
bones below the brain, and the presence of the facial artery
anterior to the stapes. The karyotype 1s very different from
that of other lizards. The eyes of modern geckos are adapted
1o feeding under conditions of limited light. The diverse
family Gekkonidae is known from the Upper Eocene. The
Pygopodidae are rare burrowing lizards, without a fossil
record, which are apparently related to the geckos.




Autarchoglossa: Scincomorpha + Anguimorpha

e Esculpimiento dermal del frontal y parietal
* Premaxila fusionadas

* Jugal angulado

* Proceso posteroventral del jugal

* Articular-prearticular fusionados al surangular

e Vomer encapsula el o&rgano vomeronasal anterior vy
medialmente

* Musculo rectus abdominus unido a la piel en intersticios entre
grandes filas transversales de escamas ventrales

* Escamas cefalicas grandes, regulares, como placas firmemente
unidas al craneo.




Scincomorpha: Scincoidea + Lacertoidea
® Lengua esCamosa

* Osteodermos compuestos (varios forman uno)

Figure 11-27. THE UPPER CRETACEOUS TEID LIZARD POLY
GLYPHANODON. (a) Dorsal, (b) palatal, (¢) lateral, and (d) occapital
views, x {. The pattern of the skull root is typical of modern hizards. A
transverse suture scparates the fromtals and panctals, which permits
raising the snout in some genera. The pincal opening hies along thas
suture rather than further postenorly as in more primitive lepidosaurs.
The panctal and premaxilla are both fused at the midline. Abbreviations
as in Figure 8-3. From Gilmore, 1942, By permission of Smithsoman

* Polyglyphanodon aparece como grupo Institution Press
hermano de Scleroglossa en algunos analisis




Anguimorpha

Lengua bifica, cuerpos largos con al menos 28 vértebras
presacrales.

Bases de los dientes  presentan repliegues
(laberintodontes)

Articulacion intra-mandibular

Anduidae: muchas formas semejantes a serpientes

Varanoidea: macrocarnivoros como el dragén de
Komodo (varanidae), formas venenosas como
Helodermatidae (monstruo de gila)

The family Necrosauridae, which is known from the
Upper Cretaceous into the Oligocene, is structurally un-
termediate between primitive members of the Angmoidea
and the Varanoidea. Necrosaurs retain osteoscutes and
the jaw hinge i1s only parually developed

1s a highly specialized structure with a bifid sensory up
that can be retracted into an elastic postenior portion.
Replacement teeth are located between, rather than me-
dial to, mature teeth. The mandible 1s hinged in the mid-




We can place most remaining lizards in a single group,
the Anguimorpha, which includes a considerable variety
of body forms. The group is represented in the Upper
Jurassic by incomplete remains thart are placed in the fam-
ily Dorsetisauridae. They show some features of the living
families Xenosaunidae and Anguidae. The Anguidae, which
appears in the late Cretaccous, encompasses a few genera
with normally developed limbs, and others have snakelike
Figure 11.28. HELODERMOIDES, AN ARMORED ANGUIDLiz.  Proportions, including the “glass snake™ Opbisaurus, and
ARD FROM THE OLIGOCENE. Photograph courtesy of Robert Sul-  the European “slow worm” Anguis. Osteoderms are highly
— developed in the anguids, and they are especially prom-
inent in a number of early Tertiary genera including Glyp-
tosaurus, in which they form a massive armor (Figure
11-28). The “Gila monster,” Heloderma, with ante-
cedents from the Upper Cretaceous, belongs to an allied
family, Helodermatidae, that is associated with more ad-
vanced anguimorphs. It is the only venomous lizard.




Varanus y Lanthanotus

* Varanoidea: macrocarnivoros como el dragén de
Komodo (varanidae), formas venenosas como
Helodermatidae (monstruo de gila)

Fig. 22, Skulls of (A) Paravaranus angustifrons

in dorsal view and Proplatynotia longirostris m (B)
dorsal and (O) et lateral views. Modified after



Mosasauridos

Formas que exceden los
10metros.

Formas de cola sugiere nado
anguiliforme y extremidades y
escamas estan mdoificadas
para el nado.

Craneo similar a varanoides
actuales
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Figure 11-29. SKELETON OF THE AIGIALOSAUR OPETIOSAURUS. From the mid-Cretaccous of Yugoslavia. Ap-
proximately 1 meter long. Restoration based on a specimen described by Kornbuber (1901).

skeletons from the middle Cretaceous (Cenomanian-To-
ronian) of Yugoslavia. The neck, with eight cervical ver-
tebrae, resembles that of terrestrial varanids; the himbs
are reduced but not structurally altered. In Opetiosanrus

(Figure 11-29), the tail is laterally compressed and the up
is bent ventrally, as in marine crocodiles and advanced
ichthyosaurs. The body, including the tail, is a little more
than 1 meter long. By themselves, the aigialosaurs show
only a modest radiation and limited specialization toward
an aquatic way of life. Their importance lies in their close
affinities with the most specialized of marine lizards, the
mosasaurs, judged by the near identity of the skull struc-
ture (Figure 11-30).
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Figure 11-31.  SKELETON OF THE MOSASAUR PLOTOSAURUS. Genus 1s a giant marine lizard from the Upper Cre-
taceous, approximately 10 meters long. From Russell, 1967.

fast-swimming fish. There is no connection between the
vertebral column and the ilium. The rib cage is expanded
anteriorly, with the first five thoracic ribs being attached
to the sternum as in primitive terrestrial lizards. The pos-
terior trunk ribs are much reduced. The manus and pes
are extended by hyperphalangy (multplication of the units
in cach digit) but do not exhibit hyperdactyly (multpli-
cation of digits). The phalangeal count of the manus ranges
from approximately 4, §, 5, 5, 3 to0 10, 10, 10, 7, 2.



Dentro de los Squamata, los mayores tamanos ocurrieron en
los varanoidea, quienes evolucionaron gigantescas formas acuaticas,
los Mosasauridae
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The skull 1s basically similar to that of modern var-
anids, but the closest resemblance 1s to the aigialosaurs.
Mosasaurs and aigialosaurs differ from varamds in the
fusion of the frontals, the extension of the premaxillae to
the frontals, and the reduction of the nasals. There is 2
well-developed transverse joint between the angular and
splenial, midway in the length of the lower jaw. There is

1alosaurs, the quadrate of mosasaurs 1s oval in lateral view
and extremely massive. The tympanum is calcified in sev-
eral genera. 1

The mosasaurs were the most spectacular of all hiz-
ards. We know these large, predaceous, hshlike forms only
from the Upper Cretaceous. Nearly 20 genera are rec-
ognmized, including Chdastes, Tylosaurus, and Plotosau-
rus, the largest specimens of which exceed 10 meters (Fig-
ure 11-31).

In most genera, the teeth are large, sharp cones, set
in sockets rather than fused to the side of the jaw. In the

The neck is relatuvely short, with seven cervical Figure 11-30.  VARANOID LIZARD SKULLS. (@) The mosasaur Ch-

tebrae, but would have allowed considerable flexibility dastes. (b) The aigialosaur Opetiosaurus. (¢} Hypothetical pnmitive pla-
twootan. From Russell, 1967. Abbreviations as in Figure 8-3.
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Repetidamente se ha senalado la cercania de Varanoidea a Mosasauridae. El descubrimiento de los mosasauridae
por Georges Cuvier hacia comienzos del siglo XIX permitio reconocer el hecho de la extincion y da inicio formal a la

ciencia paleontologica

The skull 15 bagically simlar to that of modern var
inids, but the closest resemblance 1 to the aigialosaus
Mosasaurs and aigialosaurs differ from varanids in te|
Tusion of the frontals, the extension of the premaxilac
e frontak, and the reduction of the nasals. There 52
well-developed transverse join between the angular and
iplenial, midway in the Jength of the lower jaw, Therei
jome moblity Detween these bones In varanids, but t
oit 5 already fully developed m aialosaurs. As in
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alosaurs, the quadrate of mosasaurs s val i
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FIGURA 3. Mosasaundac mdet. SGO.PV.6568, Restos de cuatro vwérehras candales amculadas. Cerro Doroie

Poerte Natales. Regsdn de Magallanes. Formacion Dorotes, Masstnchtiano tardio. Barrs & escala - SO mm.
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OPHIDIA (serpentes). Afinidades debatidas

No hay parpados ni timpanos.

Cuerpo y organos alargados.
Vomeronasal gigante
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Fgure 11-34.  SKULL OF A MODERN COLUBRID SNAKE, PTYAS
The loose connection of the upper and lower jaw s dearly evident
Abbrevianions as in Figure 8-3. From Parker and Grandison, 1977. 4
Trustees of The British Museum (Natural History) 1977
mission of the publisher, Cornell Unsversity Press

Used by per-

Arco temporal superior desaparece
Area temporal elongada

Cuadrado aun mas movil que en otros
squamata

Mandibulas sueltas a nivel de la
sinfisis

Dientes alargados y comprimidos
lateralmente. A veces ausentes de la
premaxila

Frontales y parietales crecen
ventralmente, rodeando
completamente el cerebro anterior



a8 Liasis mackioti Causus rhombeatus
(Bowdae) 14 dao (Vipenidae) 12 d.ao

El desarrollo demuestra que los colmillos

g especializados venenosos son homologos (y
no, por ej. aparecido independientemente de
colmillos anteriores en viperidae)

- w

€ Natrix natrix Aspidelaps lubncus

(Natricidae) 13 d.ao (Elapidae) 15 d.ao
|4

1)

v "‘: . & e
Causus rhombeatus
(Viperidae)

12dao

b 3

Figure 2 | Shh expression in the embryonic snake palate, showing the I
posterior developmental origins of front fangs. a-d, Palate, ventral view: Front-fanged
top, anterior; scale bar, 0.5 mm; dotted lines, upper jaw (posterior margin of I Front- and rear-fanged

- T ok
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premaxilla to attachment of the mandible); boxes, schemes of maxillary l
odontogenic band (purple, shh expression; grey, no shh expression). Rear-fanged
Positions of fangs in b-d were identified histologically (Fig. 3, l Non-fanged
Supplementary Fig. 3). The odontogenic band in the front-fanged species is

located posterior in the upper jaw (b, d). In the non-fanged outgroup (a) and

the rear-fanged Natrix (¢), the odontogenic band extends along the entire

upper jaw. f, fang: mx, maxillary odontogenic band; pa, palatine odontogenic

band; pt, pterygoid odontogenic band. e, Ontogenetic allometry in the fang

in the front-fanged Causus displaces the fang along the upper jaw

Supplementary Figs 5-9, Supplementary Tables 5-9). Scale bars, 1 mm. We

note the change in relative size of the upper jaw subregions: i, anterior; i,

fang; i, posterior. d.a.o., days after oviposition.
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Fig. 8.34 Snake anatomy: (a,b)skull of a viperid snake in lateral
view, showing the jaws closed and open; (¢) mid-trunk vertebra
of the living Python in posterior, lateral and anterior views.

| Figures (a, b) after Alexander, 1975, courtesy of the Cambridge
University Press; (¢) after Rage, 1984.

No hay rastros de extremidades anteriores
ni de cintura pectoral, aunque si vestigios

de patas traserasy cint. Pélvica

Gran numero de vértebras (120-454)

Facetas articulares accesorias

Regionalizacion de las vértebras aun se
conserva
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Pérdida del timpano y la cavidad del oido
medio

Parpados modificados a un lente fijo
Células retinianas simplificadas

Degeneracion de musculos intrinsecos y
extrinsecos del ojo

Sin fovea

Ausencia de huesos esclerales



Tetrapodophis




Figure 11-35, SKULL OF THE EARLIEST ADFQUATELY KNOWN
SNAKE DINILYSIA, From the Upper Cretaceous of South Amenica, in

dorsal and palatal views, x|
lacnmal foramen; mp, m |\c|lnp.|l.n|m foramen; oc, orbitonasal canal;

pve, postenor opening of vidian canal; s, stapes, From Estes, Frazetta,

and Wlllams, 1970

Abbreviations as in Figure 83 plus: I,

The oldest snake in which the skull 1s adequately
known, Dinilysia from the Upper Cretaceous of South
America, shows a fairly advanced stage of evolution of
these features (Figure 11-35).
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Las primera serpientes como Haasiophis y Pachyrhachis del
cretdcico temprano presentan pequenas piernas incduso con
elementos del arco digital, y han sido recuperadas de habitats
marinos. Por lo tanto, es posible que las serpientes perdieran las
extremidades en el medio marino, y después hayan
“recolonizado” el medio terrestre. Se ha argumentado que las
serpientes descendieron de autarchoglosos marinos cercanos a
los Varanidae, los Mosasauridae

Fig 47 Hnd lembs (A) Massiophis torvanancus and (1) Blovws cnvess. The hind lenb of Massephis

Serrasaw fas. 8 b e b wdl dovdopal with lansh. metatlarsads. and phalanges Kharadter state 2n0) The
ul—hdh-m«-&,d.uuﬂuo-dmm.-cmlumd
character state 2914 “Mltdﬂ\-’-y - or heaviy ams
the hght gray (= W) wep !Np\mmmwm
hmnohwmhmwl«-hiukw-mhtnm Modfiod aficr ()
Tehomon ot al (D000) and Ruppe! ot al (03) and (M) Kearney (2000)




Fig. 58. The skulls of three snakes that have, at
some point, been considered cdose to the ancestral
morphology for Serpentes. (A) Leptotyphlops
goudottii dulcis, (B) Haasiophis terrasancius, and
(C) Cylindrophis ruffus. Leptotyphlyops dulcis is an
extant burrowing form with greatly reduced eyes,
H. terrasanctus s an aquatic Cretaceous fossil
snake with legs, and C ryffus is an extant
burrower that is less specialized for fossoriality
than L. dulcis. Modified after (A) Kley (2004;
2006), (B) Tchernov et al. (2000) and Rieppel et al
(2003), and (C) Rieppel (1983).




