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Arcos Branquiales

(a) Agnato (c) Vista Frontal de un componente Cartilaginoso
de un Arco Branquial de un Gnatostomado

Pharingobrangquial

Basibranquial
Hipobranquial

(b) Gnatostomado (Tiburén) /

Epibranquiales

Ceratobranquiales

Figura 4. Esquema del esqueleto branquial. En amarillo el T arco o a. mandibular en gnatostomados (b) o dominio mandibular en agnatos (a)?
En azul el IT arco o a. hiodeo en gnatostomados o dominio hiodeo en agnatos? En rojo los arcos mandibulares caudales: en verde las hendidu-
ras branquiales, de las cuales la primera se conserva en los elasmobranquios (tiburén) como espiraculo. Basihial (BH); Ceratohial (CH).
Cartilago de Meckel (CM): Hiomandibular (HM): Palato Cuadrado (PC). La correspondencia en colores denota. de forma muy general.
resumida e hipotética. como se pudo dar la evolucién de las mandibulas (hipétesis serial) a partir de algin agnato extinto del cual haya
descendido el primer gnatostomado (animales extintos no representados en estos esquemas). Existen evidencias morfologicas y moleculares que
apoyan esta hipdtesis (ver texto). Notese como en (b) cada bastéon cartilaginoso se ha esquematizado en un solo elemento, para resaltar el hecho
de que en los agnatos, el cesto branquial no estd compuesto por elementos articulados como en los gnatotomados. En (¢) se ve. desde un punto
de vista frontal o caudal. céomo se disponen los elementos cartilaginosos de cada arco. en los gnatostomados.



Componentes del Craneo



Dermatocraneo



Condrocraneo



Esplacnocraneo












Myllokunmingia fengjiaoa



Haikouichthys ercaicunensis



Origen esqueleto dérmico mineralizado












Placodermos



Acanthodios:
Dientes asociados a arcos branquiales



Elasmobranquios:
Ausencia de dermatocraneo



(a) Hyomandibular

Rostrum

\ Braincase

sk o 55

= o L
A0 ,—_—,w—w—-v—c—; v-.?
GRS

Mandible

Palatoquadrate

(b \3 N

Figure 5-14.  BRAINCASE AND JAWS OF THE MODERN SHARK
CARCHARHINUS. Diagram showing movement of the palatoquadrate
during feeding. The distal end of the hyoid and the posterior end of
both jaws move laterally as the jaw is opened. From Moss, 1972, By
permission of the Zoological Society of London.
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Figure 6-26. SEMIONOTID NEOPTERYGIANS. (a) Restoration of
Acentrophorus, the oldest known neopterygian from the Upper Permian,
approximately natural size. From Moy-Thomas and Miles, 1971. (b)
Skull of Acentrophorus, * 4. From Moy-Thomas and Miles, 1971. (a

and b) By permission from Chapman and Hall, Lid. (c)illepidotes minor
from the Jurassic, appmxim'_attq_ly_ 30 centimeters long. From Seith- Figure 7-2. THE SKULLS OF PRIMITIVE TELEOSTS. (a) Pholido-
Woodward, 18911501, (d) Dapedium, a deep-bodied genus, about 35 phorus bechei, Lower Jurassic, x 2. From Nybelin, 1966. (b) Tharsis

| Leptolepis) dubius, Upper Jurassic, x 1%. From Patterson and Rosen,
1977. (b and c) Courtesy of the Library Services Department, American
Museum of Natural History. (¢) A primitive Upper Jurassic clupeoce- |
phalan, Leptolepides sprattiformis, x5. From Patterson and Rosen,
1977. For abbreviations see Figure 6-13.

centimeters long. Photograph courtesy of Dr. Wild.
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Figure 6-24. BRAINCASE OF THE PRIMITIVE TELEOST PHOL-
IDOPHORUS. (a) Lateral, (b) sagittal, (c} palatal, and (d) occipital
views. We can see more individual centers of ossification here than in
primitive actinopterygian fish (see Figure 6-11). Abbreviations as fol-
lows: asc, ridge over anterior semicircular canal; bhe, bucco-hypophysial
canal; bo, basioccipital; bpt, basipterygoid process; by, basisphenoid;
dpt, dermopterotic; eo, exoccipital; epo, epioccipital; esc, ridge over
external semicircular canal; f, fronral; fhm, hyomandibular facet; ic,
foramina for internal carotid; le, intercalar; jc, jugular canal; L de,
lateral dermethmoid; le, lateral ethmod: not, notochordal calaheation
in notochordal pit; opis, opisthotic; ors, nrhitnsphcnnid; p. pareral;
pit, pituitary fossa; pro, prootic; prob, prootic bridge; ps, parasphenoid;
pto, pterotic; pts, pterosphenoid; rscm, recess on parasphenoid housing
origin of subcephalic muscles; sacr, saccular recess; soc, supraoccipital;
spo, sphenotic; stf, subtemporal fossa; str, prootic or intercalar portion
of strut across subtemporal fossa; utr, utncular recess; v, vomer; ve,
ventral ethmoid; 1-X, foramina of cranial nerves. From Patterson, 1975,



Sarcopterygii
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Dermatocraneo Amnioto: configuracion de las fenestras



Anapsido

Figure 10-11. SKULLS OF EARLY AMNIOTES SHOWING THE
PATTERN OF TEMPORAL OPENINGS THAT DISTINGUISH THE
MAJOR GROUPS. (a) The anapsid condition, illustrated by the pro-
torothyrid Paleothyris. (b) The synapsid condition, exemplified by the
early mammal-like reptile Haptodus. (c) The diapsid condition, shown
by Petrolacosaurus. (d) The nothosaur Neusticosaurus, illustrating the
parapsid or euryapsid condition. The diapsid and synapsid configura-
tions are thought to have evolved separately from the anapsid condition.
The euryapsid pattern has evolved from the diapsid pattern by loss of
the lower temporal bar. Abbreviations as in Figure 8-3.
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Figure 10-13. SKULLS OF TWO PRIMITIVE AMNIOTES FROM
THE LOWER PERMIAN SHOWING LATERAL TEMPORAL OPEN-
INGS. They show no close affinities with other groups. (@) Bolosaurus,
in which the cheek teeth are expanded and show precise occlusion; note
also the high coronoid process. () Acleistorhinus. Abbreviations as in
Figure 8-3. From Daly, 1969.






Archosauria: fenestra anterorbital




Pterosauria

A selected of crested pterodactyloid pterosaurs. A. Ornithocheirid ornithocheiroid Ornithocheirus.
B. Tapejarid azhdarchoid Tapejara. C. Thalassodromid azhdarchoid Tupuxuara. D. Dsungaripterid

Dsungaripterus. E. Pteranodontid ornithocheiroid Pteranodon. F. Nyctosaurid ornithocheiroid
Nyctosaurus
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Figure 1. Dorsal view and left lateral
view of holotype of Carnotaurus sas-
trei, actual length 57cm. Standard
Ietter abbreviations are used for the
elements of the skull.















Synapsida

Fenestra
ovalis

bo ps




Figure 17-6. (a) Skull of Dimetrodon, in lateral view. (b) Lateral and
(¢) medial views of the lower jaw, x 4. Abbreviations as in Figure 8-3.
From Romer and Price, 1940.



Figure 17-13, SKULL OF THE PRIMITIVE THERAPSID BIAR-
MOSUCHUS. (a) Dorsal, (b) palatal, (c) lateral, and (d) occipital views,

x 4. Abbreviations as in Figure 8-3. From Sigogneau and Chudinov,
1972,

Figure 17-16. THE SKULL OF ESTEMMENOSUCHUS. (a) Lateral
and (b) anterior views. It is one of the oldest-known therapsids, coming
from the lowermost Upper Permian of Russia. The small size of the
cheek reeth suggests that it was a herbivore. Its specific affinities are
unknown. From Chudinov, 1965. By permission of the University of
Chicago Press. Skull 80 cm long.
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Figure 17-20. SKULLS OF PRIMITIVE UPPER PERMIAN ANOM-
ODONTS. Otsheria in (a) dorsal, (b) palatal, and (c) lateral views, x 4.
From Cbudl’nov, 1966! (d) veﬂjl:(kol.)id in lateral ViEW, x . From Bar- Figurc 17_22. SKULL AND LOWER ]AWS OF THE ADVANCED
| #hwsem, 1976. Abbreviations as in Figure 8-3. ANOMODONT DICYNODON. Skull in (a) dorsal, (b} palatal,
lateral, and (d) occipital views, x . (e} Lower jaw in dorsal view, X
Abbreviations as in Figure 8-3. From Cluver and Hotton, 1981.



Cynodontia
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Figure 17-30. SKULL OF PROCYNOSUCHUS, x 4. This cynodont
is from the Upper Permian of southern Africa. (a) Dorsal, (b) palatal,
(c) occipital, and (d)} lateral views. (e and f) Lower jaw in medial and

Retroarticular Reflected K L. . .
process lamina occlusal view. Abbreviations as in Figure 8-3. From Kemp, 1979.
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Figure 17-46. EVOLUTION OF THE MAMMALIAN BRAINCASE.
(a) Posterior portion of the skull in the primitive therapsid Regisaurus.
As in primitive amniotes, the braincase is still formed primarily by
endochondral bones and cartilage. The parietal and squamosal are pri-
marily superficial elements. The epipterygoid forms a broad vertical
pillar that is lateral to the brain. From Mendrez, 1972. (b) Lateral view
of the braincase in Probaignathus, a Middle Triassic cynodont. The
parietal and squamosal have spread ventrally to provide additional sur-
face for the origin of the jaw musculature. They reach the otic capsule
to form a continuous wall of the braincase posteriorly. The epipterygoid
is suturally attached to both the otic capsule and the parietal to form
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a partial wall, lateral to the original cartilagenous braincase. The area
of the braincase medial to the orbit remains unossified. From Romer,
1970. (c) Medial view of the lateral wall of the braincase in the Lower
Triassic cynodont Thrinaxodon. From Crompton and Jenkins, 1979.
(d) Transverse section through the back of the right side of the braincase
in Thrinaxodon to show the position of the cavum epiptericum between
the periotic and the epipterygoid. From Crompton and Jenkins, 1979.
(c and d) By permission of the Unwersity of California Press. Abbre-
viations as in Figure 8-3, plus: V; opening for mandibular ramus of V*
nerve.
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From: Vartebrate Life, 4th ed.
by F.Harvey Pough at al.
Macrmillian Used with permissian,
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