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Resumo

Aranda E. (2019). Sistematica dos Squama do Quaternario de Cuba. (Dissertacdao de

Mestrado). Museu de Zoologia, Universidade de Sdo Paulo, Sdo Paulo.

A paleontologia de répteis no Caribe é um tema de grande interesse para entender como a
fauna atual da area foi constituida a partir da colonizagdo e extingdo dos seus grupos. O
maior numero de fdsseis pertence a Squamata, que vai desde o Eoceno até nossos dias. O
registro abrange todas as ilhas das Grandes Antilhas, a maioria das Pequenas Antilhas e as
Bahamas. Cuba, a maior ilha das Antilhas, tem um registro féssil de Squamata relativamente
escasso, com 11 espécies conhecidas de 10 localidades, distribuidas no oeste e centro do
pais. No entanto, existem muitos outros fosseis depositados em cole¢des bioldgicas sem
identificagao, que poderiam esclarecer melhor a histéria de sua fauna de répteis. Um total
de 328 fésseis de trés colegdes paleontoldgicas foi selecionado para sua andlise, buscando
caracteristicas osteoldgicas diagnosticas do menor nivel taxonémico possivel, e
comparando-os com outros fdsseis e espécies recentes. No presente trabalho, o registro
fossil de Squamata foi aumentado, tanto em nimero de espécies quanto em nimero de
localidades. O registro foi estendido a praticamente todo o territério cubano. Restos fdsseis
pertencentes as espécies relatadas anteriormente s3ao confirmados, como Leiocephalus
cubensis, L. carinatus, Tarentola americana, Chilabothrus angulifer e Cubophis cantherigerus.
Fdsseis de Amphisbaena, Pholidoscelis auberi e Leiocephalus macropus foram descritos pela
primeira vez, bem como de outros fésseis pertencentes aos géneros Tarentola, Leiocephalus
e Chilabothrus, mas diferentes das espécies que atualmente habitam o arquipélago. Esses
resultados mostram que o registro féssil de Squamata em Cuba é mais amplo do que era
considerado anteriormente, apesar de ser composto de fdsseis muito frageis e pequenos,
com pouco potencial para a fossilizacdo. Para a paleontologia de Squamata, a descricdo de
novos taxons e registro de novas localidades em Cuba sdo os primeiros passos para estudos
mais integradores sobre diversidade bioldgica, evolugao, biogeografia, paleoambiente entre

outros que contribuam ao entendimento da fauna na regido do Caribe.

Palavras-chave: Cuba. Quaternario. Squamata. Fdsseis.



Abstract

Aranda E. (2019). Systematic of Quaternary Squamata from Cuba. (Master dissertation).

Museum of Zoology, University of S3o Paulo, Sdo Paulo.

The paleontology of reptiles in the Caribbean is a topic of great interest to understand how
the current fauna of the area was constituted from colonization and extinction of their
groups. The largest number of fossils belongs to Squamata, ranging from the Eocene to our
days. The registry covers all the islands of the Greater Antilles, most of the Lesser Antilles,
and of the Bahamas. Cuba, the largest island of the Antilles, has a relatively sparse Squamata
fossil record, with 11 known species from 10 locations, distributed in the West and Center of
the Country. However, there are many other fossils deposited in biological collections
without identification that could better clarify the history of their reptile fauna. A total of
328 fossils from three paleontological collections were selected for their analysis, searching
osteological characteristics that would serve to diagnose them at the lowest possible
taxonomic level, and compare them with other fossils and recent species. In the present
work, the Squamata fossil record is increased, both in the number of species and in the
number of localities. The registry is extended to practically all of the Cuban territory. Fossil
remains belonging to previously reported species are confirmed, such as Leiocephalus
cubensis, L. carinatus, Tarentola americana, Chilabothrus angulifer, and Cubophis
cantherigerus. Fossils of Amphisbaena, Pholidoscelis auberi, and Leiocephalus macropus are
described for the first time. Besides, other fossils belonging to the genera Tarentola,
Leiocephalus, and Chilabothrus but different from the species that currently inhabit the
archipelago, are described. These results show that the Squamata fossil record in Cuba is
broader than what was previously considered, despite being composed of very fragile and
small fossils with little potential for fossilization. For the paleontology of Squamata the
description of new taxa and record of new localities in Cuba, are the first steps for more
integrating studies on biological diversity, evolution, biogeography, paleoenvironment

among others that contribute to the understanding of the fauna in the Caribbean region.

Key words: Antilles. Neogene. Lizard. Snake. Fossil.
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Sur.an.prc: Surangular anterior process

Sur.an.for: Surangular anterior foramen

Sur.cr: Surangular crest

Sur.dor.prc: Surangular dorsal process

Sur.dor.cr: Surangular dorsal crest

Sur.med.cr: Surangular medial crest

Sur.po.for: Surangular posterior foramen



Sur.ven.prc: Surangular ventral process Ven.prc: Ventral process

Syn: Synapophysis Ven.pro: Ventral prominence
Tra.cr: Transversal crest Ven.gro: Ventral groove
Tym.cr: Tympanic crest Vid.ca: Vidian canal

U.not: U-shaped notch Ztr: Zygantra

U.op: U-shaped opening Zph: Zygosphe

V.not: V-shaped notch
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1 Introduction

The Antilles are recognized as an exceptional biogeographic scenario (Losos & Ricklefs,
2010), by the extinction, colonization and adaptive radiations experienced by some of their
zoological groups(Hedges, 1989; Pregill & Olson, 1981; Silva, Duque, & Diaz-Franco, 2007).
From 40 million years ago there are permanent islands in the Antillean region (lturralde-
Vinent, 2005), and since then the evolutionary history of the lineages has begun (Silva et al.,
2007). The main hypotheses for the arrival of terrestrial fauna are: (1) the formation of
Gaarlandia during the Eocene-Oligocene transition, a chain of islands that functioned as a
filter for the passage of species (lturralde-Vinent, 2006); and (2) oceanic dispersion by rafting
or intense meteorological phenomena (Buskirk, 1985; Hedges, 2001). However, there are
some faunal examples for the Gaarlandia existence (Alonso, Crawford, & Bermingham,
2012), until now, no geologic data demonstrated the existence of a continuing land between

the Birds Arc and the Lesser Antilles (Ali, 2012).

Squamata reptiles may have used either of these two routes to colonize the Antilles and
irradiate. Molecular data accord with geological data, sustaining a Cenozoic arrival to the
Antilles for all Squamata groups (Gamble et al., 2011; Hedges, 1996), except for the endemic
Cuban genus Cricosaura. This last genus is a very ancient relic, possibly from the Upper
Cretaceous, although controversial because so far no fossil remains were found on any of
the islands (Gauthier, Kearney, Maisano, Rieppel, & Behlke, 2012; Savage, 1964). The genera
Cyclura and Leiocephalus probably arrived during mid-Cenozoic, while the other genera of

Squamata colonized the region more recently (Hedges, 2006).

The record of Squamata fossils has very good studies in some islands like Hispaniola, Puerto
Rico, Antigua, Guadalupe Islands, and some of the Bahamas Bank (Bochaton et al., 2015;
Etheridge, 1965; Pregill, 1981; Pregill, Steadman, Olson, & Grady, 1988; Pregill, Steadman, &
Watters, 1994; Steadman et al., 2015). Other islands of the Antilles are still much less
studied, or not studied at all, concearning their paleofauna of Squamata. Oldest fossils are
from the Miocene of the Dominican Republic amber (Daza & Bauer, 2012; Queiroz, Chu, &

Losos, 1998) and from a Puerto Rican lignithic clayey (MacPhee & Wyss, 1990). These fossils
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give us some understanding about times and forms of colonization in the Antillean

territories.

In the Antilles, Cuba is the largest island, with an approximate area of 110 km? and a
maximum elevation of 1974 m.s.| (National Office of Statistic and Information, 2017). The
autochthonous fauna of Cuban lizards are grouped into eight families, nine genera, and 99
species (Rodriguez-Schettino et al., 2013; Uetz, Freed, & HoSek, 2018). The two most diverse
families are Dactyloidae with 64 species, all belonging to the genus Anolis (95.3% of
endemism) and Sphaerodactylidae (22 species, 86.3% of endemism), composed of the
genera Sphaerodactylus, and Aristelliger. Snakes are grouped into four families, nine genera,
and 42 species. The most diverse families are Tropidophiidae (16 species, all endemic) and
Typhlopidae (12 endemic species and 1 introduced). While amphisbaenians are grouped into
two families, Amphisbaenidae with three species of the genus Amphisbaena, and Cadeidae,
with two species of the genus Cadea (Rodriguez-Schettino et al., 2013; Uetz et al., 2018).

This last family is endemic.

All known fossil records of Squamata are from the Pleistocene-Late Holocene age, mainly
associated to cave deposits (Consuegra, 2014). So far, registered species form the western
and central part of the country are Anolis lucius, A. equestris, A. porcatus, A. luetogularis, A.
chamaleonides, Tarentola americana, Leiocephalus cubensis, L. carinatus, Cyclura nubila,
Chilabothrus angulifer, e Cubophis cantherigerus (Arredondo, 1997; Arredondo &
Villavicencio, 2004; Brattstrom, 1958; Jiménez, Condis, & Garcia, 2005; Jiménez & Valdés,
1995; Koopman & Ruibal, 1955; Orihuela, 2012; Salgado, Calvache, Macphee, & Gould,
1992; Varona & Arredondo, 1979), which represents 7.5% of the extant Cuban Squamata

autochthonous fauna (Torres, Rodriguez-Cabrera, & Romero, 2017).

So far, there is not a study dedicated to this fossil group. The papers in which fossil species of
Squamata are reported, mention them as an associated fauna of fossil mammals and birds
(Arredondo, 1997; Jiménez et al., 2005; Koopman & Ruibal, 1955; Orihuela, 2012; Varona &

Arredondo, 1979), whithout a properly description, or images for illustration.

The lack of effort and specialists in this field limits the correct identification of the species, or
in the worst of cases, leave the piece indeterminate (Pregill, 1992). So far, the method used

in Cuban fossils is the empirical comparison with current species, without verify all the
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characters that could help to identify the species. In addition, there is a poor representation
of Cuban species in osteological collections, which can lead to erroneous assignment of a
character to a species given that the range of variation for a character is deduced from only
one, or a few individuals (Pregill, 1992). Therefore, studies of paleoenvironment (Arredondo
& Villavicencio, 2004), biological diversity (Consuegra, 2014; Rodriguez-Schettino, 2003), and
extinctions (Diaz-Franco, 2004; Pregill & Olson, 1981) are incomplete without a good

understanding of Squamata paleofauna.

In this work, we propose to perform a detailed description of the Quaternary fossil remains
of Squamata, based on defined osteological characters; and conduct a survey of the Cuban

fossil record.
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2 Materials and Methods

2.1 Sample

A total of 328 fossils were analyzed (Table 1), belonging to the Fossil Reptile Collection of the
National Museum of Natural History of Cuba (MNHNCu), to the Zoological Collection of the
Cuban Academy of Sciences (CZACC), and to the private collection of Cuban collaborator
Lazaro William Vifiola Lopez (CLV). The sample is a selection of the most preserved, and most
complete fossils available in each collection. Due to lack of curatorial work many exemplars
are without catalog number or grouped in batches. For present work, a temporary
classification was made with these specimens until they are reincorporated into their proper
collections. Cases without a catalog number were numbered in crescent order with Arabic
numerals (1, 2, 3...). In cases with different bones or characteristics in the same batch, they

were numbered with Roman numerals in crescent order (I, 11, 111...).

Table 1. Classification, and quantity of Cuban fossil sample from Cuban National Museum of Natural History (MNHNCu)
Cuban Zoologic Academy of Sciences Collection (CZACC), and particular collection of Lazaro William Vifiola (CLV), used in
present work.

Catalog number Suborder  Classification Bone Number of Exemplars
CLv1 Sauria LAL L IV Frontal 5
V, VI Parietal 2
Vi Maxilla 15
VI, IX, X Dentary 36
X1, X1, Xl Posterior mandible 3
CLv 2 Sauria Posterior mandible 4
CLV 3 Sauria I Frontal 9

1] Parietal 5
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CLv4

CLV5

CLV 6

CLv7

CLV 8

CLvV 9

CZACC1

CZACC 2

CZACC3

CZACC4

Sauria

Sauria

Sauria

Serpentes

Serpentes

Serpentes

Sauria

Sauria

Sauria

Sauria

v

I

Il

I,

", 1v, v
L, v
\"

I,

I,

I

Il

I

v

\"

Maxilla

Dentary

Parietal

Pelvis

Dentary

Posterior mandible

Frontal

Maxilla

Dentary

Compound bone

Maxilla

Pterygoid

Quadrate

Dentary

Compound bone

Vértebra

Dentary

Frontal

Maxilla

Dentary

Maxilla

14

12

11
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CZACC5

CZACC®6

CZACC7

CZACCS8

MNHNCu 73.5029

MNHNCu 73.5041

MNHNCu 73.5311

MNHNCu 73.5312

MNHNCu 73.5322

MNHNCu 73.5328

MNHNCu 73.5334

MNHNCu 73.5335

MNHNCu 73.5342

MNHNCu 73.5343

MNHNCu 73.5345

MNHNCu 73.5347

MNHNCu 73.5349

MNHNCu 73.5350

MNHNCu 73.5351

Sauria

Sauria

Sauria

Sauria

Sauria

Sauria

Serpentes

Sauria

Serpentes

Serpentes

Sauria

Serpentes

Sauria

Sauria

Sauria

Sauria

Sauria

Sauria

Sauria

LA, LIV, Vv

L, v

I,

I, 1, 1

Dentary

Dentary

Dentary

Dentary

Dentary

Maxilla

Dentary

Dentary

Parietal

Coxal

Maxilla

Posterior mandible

Vertebra

Pterygoid

Occipital

Parietal

Maxilla

Frontal

Posterior mandible

Dentary

Pterygoid

18

60

10

10

10
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MNHNCu 73.5376 Serpentes Compound bone 1
MNHNCu 73.5379 Sauria Posterior mandible 1
MNHNCu 73.5380 Serpentes Pterygoid 1
MNHNCu 73.5382 Serpentes |, I Vertebra 2

(Source: Aranda, 2019)

2.2 Comparative specimens

Comparative materials are composed of museum specimens, photos, 3D images from
Digimorph (digimorph.org/index.phtml), Morphosource (www.morphosource.org), and
Sketchfab (sketchfab.com/feed), and specimens directly from collections in the field. In

some cases reliable and clear photographs of articles were used.

Amphisbaenidae: Amphisbaena alba FMNH 195924. Boidae: Boa constrictor FMINH 31182;
Chilabothrus angulifer AMNH 77596, AMNH 64611, UMMZ 176924, USNM 132741, USNM
167529, MNHNCu 63.032; Chilabothrus chrysogaster UMMZ 176925; Chilabothrus exsul
AMNH 73005, FLMNH 56944, UMMZ 176925; Chilabothrus fordii AMNH R40116, UMMZ
173415; Chilabothrus gracilis AMNH R42997, FLMNH 69149, UMMZ 176908; Chilabothrus
inornatus USNM 306209, USNM 72749, AMNH R70023, FLMNH 11753, UMMZ 176908;
Chilabothrus monensis UMMZ 177006; Chilabothrus striatus AMNH 155262, AMNH 70263,
FLMNH 56282, USNM 259534, USNM 225060, USNM 59918; Chilabothrus strigilatus AMNH
R70263; Chilabothrus subflavus FLMNH 11990, UMMZ 181121, USNM 292500, USNM
292499; Corallus annulatus, OUVC 9719; Eunectes murinus FLMNH 84822; Eunectes notaeus
MZUSP 8503. Dipsadide: Arrhyton dolichurum MNHNCu 63.106; Cubophis canterigerus
MNHNCu 63.033, UMMZ 85940; Caraiba andreae MNHNCu 63.087; Natrix natrix FMNH
30522, Natrix tessellata UMMZ 56568. Phyllodactylidae: Tarentola americana MNHNCu
23.4967 MNHNCu 63.099; Tarentola annularis UMMZ 134662, Tarentola mauritanica UMMZ
87112; Thecadactylus rapicuda UMMZ 95146. Sphaerodactylidae: Sphaerodactylus
caicosensis UMMZ 95971; Sphaerodactylus dimorphicus UMMZ 167681, Sphaerodactylus

celicara UMMZ 167731; Sphaerodactylus armasi UMMZ 167687, Teratoscincus przewalskii
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UMMZ 171013. Leiocephalidae: Leiocephalus carinatus MNHNCu 23.2037, MNHNCu
23.5095, MNHNCu 63.085, MNHNCu 63.104; Leiocephalus cubensis MNHNCu 63.023;
Leiocephalus macropus MNHNCu 23.4216; Leiocephalus raviceps MNHNCu 23.2012;
Leiocephalus stictigaster MNHNCu 23.1089, MNHNCu 23.1254; Leiocephalus barahoensis
USNM 260564. Teiidae: Pholidoscelis auberi MNHNCu 23.4293, MNHNCu 63.105; Ameiva
ameiva UMMZ 245032; Aspidoscelis tigris FMNH 161622; Cnemidophorus murinus, OU
39632; Callopistes maculatus FMNH 53726; Teius teyou FMNH 10873; Tupinambis teguixin
FMNH 22416.

2.3 Preparation, and Description

Most of the fossils studied were already partially cleaned, requiring only the use of needles
and brushes for the removal of sediment still present, not embedded. However some
materials presented regions with mineralization, permineralization, recrystallization,
sediment filling, and crusting. Those exemplars were cleaned using ultrasonic water waves.
They were put in small glass containers full of running water and immersed in a small pool of
the equipment, also filled with running water for 5 minutes. Ultrasonic washing machine was
model USC 750, ultrasonic frequency of 25 KHz, ultrasonic power of 100 Watts RMS.

Although effective in most of exemplars, some were affected fisically by its fragility.

Taxonomy follows the latest proposal for Squamata reptiles by Zheng and Wiens (2016).
Samples were observed and compared to the optical stereoscope searching for diagnostic
characters as specific as possible. When was not possible found a diagnostic character, the
material was associated with the most similar taxon. A geographical criterion was followed
when no differences were found between fossils and the closest recent taxon. Osteologic
nomenclature follow Benites (2015), Cerfiansky and Smith (2018), Conrad (2008), Daza et al.
(2008), Estes et al. (1988), Etheridge and Queiroz (1988), Evans (2008), Frazetta (1959),
Gauthier et al. (2012), lkeda (2007), Oelrich (1956), Pregill (1992), Russel and Bauer (2008),
Scanferla et al. (2016), Smith and Scanferla (2016), Stephenson and Stephenson (1956),
Torres-Carvajal (2003), and Zaher and Scanferla (2012).
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Fossils were represented by multifocal and simple photographs. Multifocals were carry out
with a stereomicroscope Leica M205a equipped with a digital camera DFC425 using the
software Leica Application Suite (3.8). Other were simple photographs, taken with camera
Canon EOS DIGITAL REBEL XT, Nikon D3400, and with stereomicroscopy Nikon SMZ 745T
equipped with a digital camera EUREKAM 3.0 using the software BELView (6.2.3.0). Bones
were represented in dorsal, ventral, lateral, medial, anterior and posterior views. In specific
case of maxilla and dentary, they were also represented in labial and lingual views
Proportions of bones were obtained by measurements relationships. Measurements were
made with a 0.02 mm error caliper, or using the rule of the software TPSdig 2.11 (Rohlf,

2001) over photographs. TPS was also used to measure angles in the photo.

Recent comparative specimens were examined on the high-resolution X-ray microCT scan.
According to their sizes, the specimens were individually mounted on falcon tubes, to keep
them immobile while the scanning was realized. The studied specimens were scanned using
the Phoenix v|tome|x m (General Electric Company) housed at the Microtomography
Laboratory of the Museum of Zoology of the University of Sdo Paulo. To acquire the scans a
microfocus tube 300 was used and different settings applied to optimize the scan quality.
The best results were obtained using 75 kV and 200 pA, with 500 ms per projection image,
averaging 1 and skipping 0 images per position.To reconstruct the image it was used the
Data Reconstruction software (GE Company). The rendering and analysis of the datasets
were conducted using the software VG Studio Max (2.2.3.69611, 64bits). Analysis of

reconstructions were performed using the software 3D Builder (Microsoft Corporation).

2.4 Illustrations

Figures were constructed using the software Adobe Photoshop CC 2017, and Adobe
Illustrator 2017 CC. Deposit locations were obtained by the collection label. The coordinates
of these localities were obtained by direct observation on the topographic cartography of
Cuba (Instituto Cubano de Cartografia y Catastro, 1957) with Lambert conical projection
system of Cartesian coordinates. The localities are in the UTM system, from the 17Q (North
Cuba) and 18Q (South Cuba) zones, Northern Hemisphere. Coordinates were georeferenced

in the Convert Geographic Units resource of the Yellowstone Research Coordination
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Network website (www.rcn.montana.edu/Resources/Converter.aspx), using the WSG-84

datum. Maps were constructed using the QGIS Desktop 2.18 software.
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3 Results

Bone Descriptions

Systematic paleontology

Order Squamata Oppel, 1811

3.1 Family Amphisbaenidae Gray 1825

Genus cf. Amphisbaena Linnaeus 1758

3.1.1 Vertebra

An almost complete vertebra of the middle of the body, according to Bolet et al. (2014) and
Zangerl (1945), show characters of Amphisbaenia (CZACC 1, Figure 1). The vertebra is rather
small (1.91 mm of body length), dorso-ventrally compress in general aspect, constricted in
dorsal view between the pre- and postzygapophyses show all margins smooth. It lacks left
prezygapophyses. Right prezygapophysis is antero-dorsally directed, about 20° up with
respect to the transversal axis, and 45° with respect to the longitudinal axis. Articular
surfaces are drop-shaped and face upward. It presents a large, blunt prezygapophyseal

process, a little less wide than the articular surface.

Synapophyses are massive and globular, ventro-laterally directed, and well-defined from the
vertebral body. The interzygapophyseal constriction is deep, almost half the width of the
distance between postzygapophyses. It describes a regular curve without angulation.
Postzygapophyses open laterally, about 22° with respect to the horizontal axis. Articular
facets are dorsally sloped, about 28° with respect to the transversal axis. Articular surfaces

are drop-shaped as that of the prezygapophyses.

Dorsal surface is smooth. The neural spine is absent, but a sort of sagittal ridge is developed.
Neural arc describes a convex curve, being more evident in anterior view than in posterior.
There is no zygantra, nor zygosphene. In dorsal view, the anterior edge of the neural arch is

almost straight, it lacks pars tectiformis, whereas posterior edge is mid notched. The median
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notch is delimited both sides by a small convexity. Dorsal surface of the arch surrounding

such median notch form a ridge V-shaped opening backward.

Neural canal has a semicircular shape, dorso-ventrally compressed anteriorly, and laterally
compressed posteriorly. Posterior output is higher and wider than anterior. Due to sediment
incrustations, it cannot be seen if paracotylar foramen is present. Ventral surface of the
centrum is entirely flat and wide, without hemal keel, instead it presents a mid shallow
groove. Lateral edges are almost parallel from the cotyle to the condyle. Both sides in

anterior third of the body appear the outline of two foramina subcentralia.

Both the cotyle and condyle are flattened dorso-ventrally, they are twice as wide as high. In
ventral view, the lower rim of the cotyle is regularly concave and posteriorly placed as
compared to the dorsal rim. Condyle is moderately inclined dorsally, with articular surface
slightly visible in ventral view. That is why dorsal edge of the condyle is placed more

posteriorly than the ventral edge.

Figure 1. Amphisbaena fossil mid-body vertebra CZACC-1, in dorsal (A), ventral (B), and lateral (C) views. Scale bar =1 mm.
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(Source: Aranda, 2019)
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3.2 Family Phyllodactylidae Gamble, Bauer, Greenbaum and Jackman,
2008
Genus Tarentola (Gray, 1831)

3.2.1 Frontal

Frontals of MNHNCu 73.5347 (1, 1l), and CZACC 3-1 batches are present on the sample. They
have a general cup-shape with a posterior base twice wider than anterior width, and two
thirds wider than middle width (Figure 2). Dorsal surface is smooth in all samples. Total

length varies between 11 and 12 mm.

Anterior region edge has a dorsal surface marked by three processes, and in a ventral level,
it has a shelf between process, where articulate nasal bones. All three anterior processes are
triangular, with the base of the middle seven times wider than lateral bases. This makes tiny
the laterals process respect the middle. Also, its middle tip is more anterior projected than
lateral tips. Anterior shelf describes a similar morphology than dorsal surface, with three
processes, although with fewer width differences in bases. Anterior dorsal surface is a little
concave, due to a depression of the central region. Antero-laterally emerges a convex shelf
that goes from the latero-anterior process until the end of the anterior widened region. The
shelf connects with a lateral scar in the first half of the lateral wall. Both the shelf and the

scar function as articulation surfaces of prefrontal bones.

Frontal mid-region becomes narrow and widens in the posterior region. Posterior region
develops lateral process both sides of the bone, each with a small foramen in the dorsal
surface. Posterior edge is straight, sometimes slightly concave. It articulates with the parietal

posteriorly and laterally develops a short shelf where articulate with postfrontals.

Ventrally frontal form a tunnel by the fusion in the midline of both cranial crests, closing the
olfactory canal, an apormorphy of gekkotans (Gauthier et al., 2012). The tunnel is a little
smaller than the total length, located almost in the middle of the bone. Transversal section
of the tunnel is oval anteriorly, evolving backward to a triangle in the middle with round
vertices, with the base upwards, and returning to an oval section in the posterior end. A low
ridge runs along the midline of the tunnel roof. Three processes appear in the anterior edge

of cranial crests: one central, anteriorly directed, with a pointed end, and irregular curved
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lateral edges; and two laterals both sides of the central one, ventro-anteriorly directed,

rounded.

A V-shaped scar open posteriorly in the ventral edge of the tunnel. Posterior edge of this
scar is slightly projected ventrally, only 5347-ll this posterior edge become a ventral keel,
that differentiate from the straight border of the tunnel in lateral view. Posterior borders of
crista cranii diverge into branches after the V-scar, opens forming another V, ending in each

postero-lateral process.

3.2.2 Parietal

Parietals are flat and smooth. All samples are from the MNHNCu 73.5343 (1, II, I, IV) batch,
with four variations. Only 5343-| (Figure 3) present single, strongly fused parietals, without
medial articulation mark, rest are half parietals from paired parietals (Figure 4). Paired
parietals present a straight medial edge that forms almost a right angle with the anterior
edge, however, most of the middle corners are broken. Anterior edge is straight, with
pointed processes in lateral corners, antero-laterally oriented. A small and shallow concave

curve in the anterior edges precedes medially the process.

A constriction marks the middle lateral edge of parietals. It appears a little before the
imaginary line that divided anterior half from posterior. In most samples, the constriction
penetrates about one-fifth or one-fourth the length of anterior edge, only in 5343-I
constriction achieves one-third of the anterior border. Anterior to the constriction lateral
edge is straight, posteriorly is convex, ending over the second third of the supratemporal
process. From lateral constriction level emerge a low, postero-medially oriented, S-shaped
crest, that reach the posterior edge, and ends in the postero-medial process of the parietal.
In 5343-I, who have the two parietal halves fused, both crests together seem like a curly
bracket turn back. In dorsal view, appear a narrow shelf behind the crest, however this shelf

could be reduced as in 5343-lll.

Posterior edge present a postero-medial process, that could be rounded or pointed, but this
character seems modified according to the preservation process. Length of this process vary
in the sample, from a third of the base of the process to a little more than half of it.
Posterolateral corners develop elongated supratemporal process, posteriorly divergent.

Antero-dorsally, this processes are relatively wide, due to the curve of the lateral parietal
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edge, and posteriorly, they are latero-medially compressed, developing sharp dorsal and
ventral crests. Dorsal crest occupies about two-thirds of the process, it could end dorsally

(most fossil sample), or could ends in the lateral wall of the process (5343-1V).

Ventral surface has a general shape similar to dorsal surface but narrower, as consequence,
appear a shelf on laterals. Each lateral edges of the ventral surface present a cranial crest
diverging anteriorly. Crests gradually increase its high backward, ending in a peak, except in
5343-1 and —-IV. A narrow groove accompanied the crest medially. Anteriorly, between
cranial crests, occur two concavities each side of the midline. In 5343-1 both elevations are
separated by a low mid-crest. A transversal crest appear a little anterior to the posterior
edge of the parietal. This transversal crest goes from one ventral crest to the other, and

forms a right angle with the mid-crest.

Cranial crests and supratemporal process define a continuous and concave wall in lateral
view, with the dorsal surface above of it. Two foramina are present, one in the anterior end
of the wall and another about the middle. Fossil parietals 5343-I have characters that belong
to the genus Tarentola, but they differ from T. americana in the aforementioned
morphological structure, so they must belong to a species of new record for Cuba. In

addition to being a rare record of fused parietals within Gekkonidae.

3.2.3 Occipitals, prootics and sphenoid

Sample has occipitals elements, prootics and sphenoid fused, forming a solid unit. Exemplar
73.5342-| present one complex of supraoccipital, exoccipital, basioccipital and prootics;
73.5342-I presents other two presenting the same bones before, adding the sphenoid
(Figure 5); 73.5342-lll presents other two, and 73.5342-V presents two loose sphenoids. All

exemplars lost basipterygoid process of the sphenoid.

Supraoccipital form the postero-dorsal arc of the braincase, and the superior arc of the
foramen magnum. It articulates postero-laterally with exoccipitals and antero-laterally with
prootics. The supraoccipital crest raised in all the antero-posterior mid-line, from the highest
point of the foramen magnum until upper point of the supraoccipital. Supraoccipital present
a single, medial, processus ascendens, with a low trilobed dorsal edge, character observed in

specimens of Tarentola.
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Lateral face of the supraoccipital is separated from their posterior face by a postero-lateral
crest, antero-laterally oriented. In 5342-1 this crest is raised, and seems a circular arc,
tapering the posterior half of the supraoccipital crest in lateral view; while in 5342-Il, and -l
is flattened, allowing to see the supraoccipital crest in lateral view. A ridge appears in the
posterior surface of the bone, running ventro-laterally from the base of the processus
ascendens until the posterior corner of the postero-lateral crest. Two grooves appear above
and below the ridge, the ventral groove continues in the paraoccipital process dorsal groove
of the exoccipital. Both the ridge and grooves of posterior face are absent in 5342-1 and the
observed Tarentola. Supraoccipital develops the upper part of tympanic bullae both sides of
the braincase. Tympanic bullae have round edges, they penetrate into the braincase leaving

a small space in the dorsal half. Ventral half of the braincase remains wide.

Each exoccipital presents a paraoccipital process laterally oriented, forming an almost 90°
angle with the antero-posterior axis. Processes are widened vertically, from the medial end
to the lateral, however, all lateral ends are broken off. Posteriorly, a transversal ridge
emerge in the upper half of the process, from the foramen magnum to the lateral end;
leaving small grooves above and below in the process. Exoccipitals connect with antero-
ventral border of prootics by the crista prootica, a sharp crest, ventro-laterally oriented.
Latero-ventrally, exoccipital form the posterior edge of the foramen ovale, prootic form the
anterior edge. Foramen ovale has its longer axis antero-posterior oriented, representing a

little more than half of the occipital recess total length.

Basioccipital has an octagonal general shape in ventral view, with the postero-lateral sides
concave. Anterior side articulate with sphenoid bone in a slight W-shaped suture posteriorly
oriented, but only 5342-1 preserved this suture. Each lateral side possesses a spheno-
occipital tubercle, ventrally oriented. Spheno-occipital tubercles have convex edges that
converge ventrally in a pointed end. They are ventro-laterally oriented, except in 5342-ll|
that are ventrally oriented. Tubercle lateral side is open in the occipital recess, who has a
drop-water shape ventrally inclined in the longitudinal axis. Latero-ventral exoccipital edge
forms the crista interfenestralis (anterior edge) of the occipital recess, while basioccipital

form the crista tuberalis (posterior edge).
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At the posterior end, basioccipital present the medial part of the occipital condyle. Postero-
ventral end of the exoccipital form lateral parts of the condyle. Condyle is bean-shaped with
the convex edge turned down. All fossil sample present the three parts fused as a unit.
Basioccipital part is retired ventral and anteriorly, leaving a central space where articulates

the odontoid process of the atlas-axis complex.

Sphenoid bone appears articulated in 5342-Il,-lll, and loose in 5342-V. Besides the
articulation postero-ventrally with the basioccipital, it articulates postero-dorsally with
prootics. It has a general square-shaped body, with two elongated basipterygoid processes
in antero-lateral corners, about 1.2 times longer than sphenoid body length. Basipterygoid
process has expanded anterior ends. Anteriorly sphenoid possess a sella turcica,
characterized by an elevated, concave dorsum sellae, higher on the lateral alar processes
than in the middle. A foramen for the abducens nerve open anteriorly a little above the

center of each alar process.

Anterior vidian canal open between the medial wall of the basipterygoid process and a
descending plate of the dorsum sellae, until the medial antero-ventral edge of the sphenoid.
Both descending plates form the hypophysial fossa, in the center of the sella turcica. Only
5342-V preserves a complete anterior edge of this fossa, base of two small and cylindrical
trabeculae cranii antero-dorsally oriented, continuing posteriorly in two low cristae

trabeculares. A pair of internal carotid foramina opens both lateral sides of the fossa.

Laterally, sphenoid has the entocarotid fossa (Daza et al., 2008), delimited dorsally by the
lateral edge of the alar process and ventrally by the ventral edge of the basipterygoid
process. Behind this fossa occur the lateral opening of the vidian canal. Ventral surface has a

depressed central area, with two small foramina inside.

Prootics are a pair of bones that articulates dorso-posteriorly with supraoccipital, posteriorly
with exoccipital, postero-ventrally with basioccipital, and ventro-anteriorly with sphenoid. It
is free anteriorly and dorso-anteriorly. They present a great alar process, antero-dorsally
oriented. This process, latero-medially compressed, is triangular, with the base postero-
ventrally oriented. Medially, a deep groove accompanied alar process base from about the

middle until the postero-dorsal end, reaching the supraoccipital.
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Laterally, crista prootica is divided into three sections, an antero-lateral shelf, postero-dorsal
oriented; a short, postero-ventral crest, a ventral continuation of the anterior edge of the
alar process; and a slight concave curve from the alar process base to the postero-medial
region in articulation with exoccipital. Anterior shelf articulates medially with alar process of
the sphenoid and is characterized by the foramen for the trigeminal nerve in their dorso-

medial corner.

3.2.4 Pterygoid

Twenty-one pterygoids appear in the MNHNCu 73.5351 sample. All S-shaped, with palatine
ramus, widened and quadrate ramus slender and elongated (Figure 6). Palatine ramus lateral
edge is convex, ending anteriorly in a slender and pointed ectopterygoid process anteriorly
oriented. Medial edge is concave, ending anteriorly in a thin triangular palatine process
medially oriented. Between both edges, there is a thin plate, slightly depressed dorsally
where lies the ocular globe. Anterior edge is transversely convex. A notch appears on the
antero-lateral margin of the plate. This notch defines the ectopterygoid process in lateral

edge. An articulation facet with palatine appears on the palatine process base.

Lateral edge of the palatine process has a coronoid facet, drop-shaped, whose edges
emerges dorsal- and ventrally to form a low crests on each plane. Ventrally, a row of

foramina could be seen around the plate margins.

Posteriorly, pterygoid possess the quadrate ramus. In the transition region from palatine to
guadrate ramus appear some foramina of variable position an diameter. Quadrate ramus is
slender, elongated, laterally concave, a little longer than half pterygoid. Anterior region of
guadrate ramus is marked by a deep, semispherical fossa columellae (Evans, 2008), where
ventral end of epipterygoid is inserted. Next to the fossa, on the medial edge, there is a
drop-shaped basipterygoid facet, where articulates basipterygoid process of the sphenoid.
Dorsal border of the facet rises over the fossa columellae level, developing a short, round

crest.

Posterior to the fossa columellae, appear a deep groove, almost half the width of the ramus.
It closing posteriorly towards the medial side, at the same time, that opens the quadrate
articular facet on the lateral side. However, sometimes the groove could be dorsally

connected with quadrate facet, being the latter a continuation of the former.
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3.2.5 Maxilla

Samples of CZACC 3-Il and MNHNCu 73.5345 (Figure 7 A, B) have phyllodactylid maxillas.
Dental series define a straight line, except anteriorly that slightly curves inwards. Teeth are
small, homodonts, pleurodonts, cylindrical and acute. Central ones of both the maxilla and
dentary are about 1.3 times larger than the anterior and 1.8 times than posterior ones.
Teeth crowns are unicuspid, pointed, nearly straight, and curved lingually. A labial wall
protects dental series, covering two-thirds of the teeth. Labial surface is smooth, pierced by
two longitudinal rows of foramina, one above teeth, and another in the base of the

ascendant facial process, a little higher than the first.

Anteriorly, maxilla presents a nasal shelf, triangular in dorsal view. Labial edge of this shelf
form the ventral margin of the naris, also is anteriorly pointed. Lingual corner of the shelf
develops the premaxillary process, round, antero-ventrally oriented, and longer than lateral

point.

All samples have a dorsal region of ascending process broken off. The base of the process is
about half the total length of maxilla, it rise with antero-posterior convex margins, and
sligthly tilt inward. A relatively big foramen occur in the antero-ventral face of the ascending
process, corresponding to the superior opening of the alveolar canal. Above this foramen,
the ascending process develops a nasal prominence with a central notch, seen in some

samples.

A long shelf projects medially, above the dental series. It goes, in a horizontal plane, from
behind the nasal shelf, until the posterior end of the bone. A round constriction divides nasal
shelf from medial, at the same transversal level of the alveolar canal opening. Medial shelf
widens under the ascending process region and narrows after it. A shallow longitudinal
groove appears over the shelf within limits of the ascending process. The groove ends
posteriorly in the posterior alveolar foramen. Maxilla ends posteriorly in a narrow, pointed

process. Medially, this process develops a longitudinal cavity where articulates the jugal bar.

3.2.6 Dentary
Four localities present dentaries, corresponding to MNHNCu-73.5350, CZACC 2 (Figure 7 C,
D), CZACC 3-lll, and -7. Dentaries are thin, straight structures, except for its anterior end that

slightly curve inward and downward. Teeth have the same structure than that of the maxilla,
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small, homodonts, pleurodonts, cylindrical, unicusp, pointed, and tips curved lingually.
Central teeth exceed anterior and posterior teeth. A Labial wall protects dental series,
covering two-thirds of the teeth. Labial surface is smooth, pierced by a longitudinal row of

foramina. A low crest occur below the foramina.

Teeth are over a subdental shelf call crista dentalis (Oelrich, 1956). Crista dentalis is thin
anteriorly and gradually increase in size backward, achieving half of the total height in
central region, and reaching dorsal edge at postero-dorsal point. Meckel’s canal is closed
lingually. It opens antero-ventrally in a foramen located in the mandibular symphysis facet.
This facet is drop-shaped, located antero-laterally in the frontal face of the dentary.

Ventrally in the symphysis surface appear a flat tubercle, postero-ventrally oriented.

A V-shaped scar appear in the posterior surface of the crista dentalis, that penetrates until
the twelfth tooth counting from back to front in the dental series. Inside the V-scar, occur a

U-shaped notch, opening in the same direction of the scar, and smaller than this.

Posterior edge of dentary is marked by three pointed processes. Only CZACC 2 preserve all,
the rest of exemplars have them broken off. Superior process emerges from the postero-
dorsal edge and is the smallest of the three. Middle process, is a little longer than superior,
both are closer one each other, on the upper half of the lateral view. Between both
processes, insert lateral ramus of coronoid in a short, deep scar that penetrates until the
penultimate tooth level. Inferior process of the dentary is the longest, about four times
superior process, and twice the middle process. It emerges from the ventral posterior edge.
Between them and the middle process creates a rounded notch where articulates the

surangular.

3.2.7 Articular, Surangular.
Pieces of MNHNCu 73.5349-I (Figure 8), -Il (Figure 9), and -lll correspond to fusiform complex

of the surangular and articular are present for one locality with three variations.

Surangular is a fusiform bone that forms the lateral wall of the mandibular fossa. Lateral
surface differentiates in an external surface which is inserted between medial and ventral
posterior processes of dentary, and an internal surface that enters in dental cavities.

Surangular possess two foramina, one antero-dorsal, and another postero-dorsal. Latero-
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dorsal area is flattened, separated from dorsal and latero-ventral areas by well-defined
longitudinal keels, starting on the antero-dorsal foramen and ending on the condyle lateral
edge. Both keels are longitudinal, ventral one is almost straight in lateral view, dorsal one is
S-shaped, with the convex part anteriorly, and concave part posteriorly. Only 73.5349-IIl do
not present an antero-dorsal foramen, and the latero-dorsal area is more rounded, with a

slightly indication of ventral keel.

Mandibular fossa opens dorso-medially, is drop-shaped, with the widened part backward,
and is about one-third of external surangular surface. Surangular wall is taller than articular
one. Dorsally, surangular wall of 73.5349-I presents a flat surface near the condyle, not
present in the rest of fossils or recent specimens. By the other side, articular wall present a
groove dorsally, some did not preserve it, those whose did present a small crest on the
medial edge of the groove. Anteriorly, mandibular fossa presents the posterior opening of
the Meckel’s canal. In those whose lacks anterior part of articular, it could be seen the way

of this canal through the medial wall of the surangular.

Articular develop the mandibular condyle posterior to the mandibular fossa, about one fifth
the length of the external surangular surface. The articular surface is almost circular, with a
central, longitudinal crest that divided the surface into two concave halves. From the
posterior of the medial half of the mandibular condyle emerge a large retroarticular process,
as long, or slightly longer than mandibular condyle. Dorsal surface is concave, as a
continuation of the concave surface on mandibular condyle. Lateral edges rise both sides the
concave surface, developing two crests, tympanic crest (lateral) and medial crest (Oelrich,
1956). Both crests curve to lateral side and go widening backward. None of fossil exemplars
preserve the posterior edge of this process. A chorda tympani foramen is present on the

antero-medial corner, almost in the boundary with the mandibular condyle.

Gekkota insertae sedis

3.2.8 Vertebra
A vertebra of the middle of the body MNHNCu 73.5334 (Figure 10), appear too eroded by

the taphonomic process. Its amphycelic condition is is a diagnostic character for the
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Gekkota, within reptiles. The cotyle presents a roughness indication of insertions of
cartilages, typical of young individuals. The posterior cavity is so eroded that it has an open

hollow, possibly due to the low development of the tissue in juvenile ages.

The neural spine is low, slightly raised from the neural arch, with the same height all along,
although the posterior part is eroded. The neural arch is low, and the neural canal has a
semicircle tranversal format. The canal presents a medial crest that divided the floor into
two grooves. The pre- and postzygapophyses are reduced, slightly external and dorsally
oriented. Vertebra does not conserve articular surfaces of the zygapophyses. The
diapophyses were also lost. It presents the interzygapophysis constriction in the lateral walls
of the vertebra. The hemal keel is low and short, the hypapophysis is absent. Both sides of
the keel are shallow oval depressions, with presence of the foramina subcentralia, not

aligned transversally.

Zygantra and zygosphene, are above the plane of the pre- and postzygapophyses. The
articular surfaces of the zygosphene are not conserved. In dorsal view, its anterior edge is
plane, with round lateral ends. Posterior edge of the zygantra is lobed, convex in dorsal view,
with a notch in the middle, where the neural spine ends. The articular facets of the zygantra
are oblique and dorso-medially oriented. Before their articular surfaces, there are cavities,

opened in their latero-dorsal walls.
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Figure 2. Tarentola fossil frontal MNHNCu 73.5347-1 in (A) dorsal and (B) ventral views. Scale bar =5 mm.
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(Source: Aranda, 2019)

Figure 3. Tarentola fossil single parietal MNHNCu 73.5343-l in dorsal (A) and ventral (B) views. Scale bar =5 mm.
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Figure 4. Tarentola fossil parietals MNHNCu 73.5343-Il (right pair), -Ill (leftpair), and —IV (left pair) in dorsal (A) and ventral
(B) views. Scale bar =5 mm.

A B

|

Ii

(Source: Aranda, 2019)



43

Figure 5. Tarentola fossil occipital MNHNCu 73.5342-I1 in dorsal (A), lateral (B), ventral (C), and posterior (D) views. Scale bar
=5mm.
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Figure 6. Tarentola fossil left pterygoid MNHNCu 73.5351 in dorsal (A), ventral (B), and medial (C) views. Scale bar =2 mm.
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Figure 7. Tarentola fossil right maxilla MNHNCu 73.5345 (top) and right dentary CZACC 2 (bottom), in labial (A, C), and
lingual (B, D) views. Scale bar =5 mm.
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Figure 8. Tarentola fossil left articular and surangular MNHNCu 73.5349-l, in dorsal (A), ventral (B), and lateral (C) views.
Scale bar =5 mm.
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Figure 9. Tarentola fossil right articular and surangular MNHNCu 73.5349-11, in dorsal (A), and ventral (B) views. Scale bar =5
mm.
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(Source: Aranda, 2019)

Figure 10. Gekkota insertae sedis, fossil mid-body vertebra MNHNCu 73.5334, in anterior (A), posterior (B), lateral (C),
dorsal (D), and ventral (E) views. Scale bar =2 mm.
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3.3 Family Teiidae Gray, 1827
Pholidoscelis auberi (Cocteau, 1838)

3.3.1 Frontal

Eight fossil frontals of CLV 3-1 belong to Teiinae subfamily (Figure 11), all from the same
locality. They present a cup-general shape, about 1.5 longer than wide. Lateral edges are
concave, contributing dorsally to the orbit. Posterior base is about 1.6 times wider than
anterior edge, and 2.3 times wider than the interorbital minimal width. Dorsal surface is
rough, with small, blunt projections. A sulcus pattern is observed in the posterior half of the
bone, describing a T-shaped anterior, linked by the posterior stem to the central peak of a
W-shaped posterior. This pattern is an impression of the frontal scale boundary with

frontoparietals, and of these with the interparietal (Harvey, Ugueto, & Gutberlet, 2012).

Anterior region present three triangular processes, one central about 1.4 times longer than
both lateral or nasal processes. Mid-process in most exemplars is narrower than laterals,
being 1.4 longer than the base width. Only one frontal presents a wider than long process.
Posterior region presents two large postero-lateral processes, and another small, round mid-

posterior process. Mid-posterior process inserts into the antero-central notch of the parietal.

Laterally, frontals develop cranial descending crests, in the first half of the bone. They are
taller anteriorly than posteriorly. Almost the entire lateral surface of this crest is marked by a
V-shaped facet, where articulates the prefrontal. Another V-shaped facet appears in the
lateral side of the posterolateral process, where articulates the dorso-anterior end of the
postfrontal. Ventrally, frontal present an open olfactory canal, delimited by both cranial
crests. The roof of olfactory canal is domed, slightly divided into two lateral halves. Posterior
half of frontal present a central, small keel. Both sides of the keel, surfaces appear slightly

more elevated.

3.3.2 Parietal
Four parietals of CLV 3-Il correspond to Teiinae morphology (Figure 12). From dorsal view,
main body has an isosceles trapezoid-shaped, with the longest edge anteriorly, about 1.6

times wider than the posterior edge, and 1.5 longer than total length.
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Anterior edge presents an antero-medial notch, where insert the postero-medial process of
the frontal, and lateral round process on the corners. In lateral view, this lateral process
forms the superior edge of a V-shaped deep facet where articulate postfrontal bones. Dorso-

lateral edges are almost straight.

Dorsal surface is rough, with small, blunt projections. Two well-defined sulcus can be
distinguished on surface, starting on both sides of the central notch of the anterior edge,
almost to the posterior edge, where they meet in a round union, forming a U-shaped
pattern. A pattern describing the mid-posterior edges of the interparietal scale (Harvey et
al., 2012). Dorso-posterior edge has a slight, round W-shape, with a tiny central process.
From postero-lateral corners emerge divergent supratemporal process, about the same

length of the bone body. The opening average was 70°.

In lateral view, parietal present a descendent cranial crests from the antero-lateral process,
until the posterior point of the supratemporal process. They have their most ventral point in
the anterior half, the descendant process (Montero, Abdala, Moro, & Gallardo, 2004). Dorsal
surface emerge over the descendant wall like a shelf, creating a cavity between both
surfaces. In posterior view, descendant wall of the supratemporal process presents a central,
V-shaped notch, that marks the parietal fossa. Two short, blunt processes appear each side
of the notch, ventrally oriented. Ventrally, parietal roof is domed, together with descendant
walls form the dorsal region of the braincase. The notches in the anterior and posterior

edges are also noted from this view.

3.3.3 Maxilla

Fragmented maxillae of CLV 3-lll represent this taxon (Figure 13), most pieces lack dorsal
end of the facial process. Other pieces are fragments of the dental series. Dental series is
located on a groove with labial and lingual wall, the second lower than the first. This
structure gives the teeth a subpleurodont state (Presch, 1974). Posterior teeth are more
robust than the anterior, with an intermediate pattern in the middle of dental series. Teeth
are cylindrical in the base, they have two cusps in the crown, arranged on the antero-
posteiror axis. Anterior cusp is tiny and lower than posterior, which is higher and with a

larger diameter. Some exemplars (CLV 3-ll) present a third cusp in posterior teeth,
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posteriorly to the main cusp and smaller than anterior cusp. Main cusp curve postero-

lingually, a character more pronounced in anterior teeth than in posterior.

Labial surface is smooth, with one row of foramina over the dental series, in addition to
others scattered on the surface. Anteriorly, maxilla presents a nasal shelf, with a triangular
antero-medial premaxillary process. Dorsal surface of this process is concave. A facial
process rises dorsally, and sligthly curve inwards. The base of this process is about half of the
total length of the bone. Both the anterior and posterior margins curve into the bone, the
anterior is more sloped. Posterior margin preserves the lacrimal and jugal articulation faces,
nasal and prefrontal faces are broken off. From labial view, descending edge connects with
raised dorsal edge of the posterior process of maxilla. Posterior process of the maxilla is

about one-third of the total length of the bone, also it curves slightly towards the lateral.

Lingually, maxilla presents a palatal shelf over the dental series, throughout the longitudinal
extension of the bone. A shallow groove occupies the shelf extension corresponding to the
facial process. Facial process is between two large foramina, in frontal face appear the
superior alveolar foramen, and in the posterior end, from the shelf, opens the posterior
alveolar foramen. Behind the superior alveolar foramen, and over the palatal shelf appear a
T-shaped base, lingually projected, where articulates the posterior region of the
septomaxilla, and the antero-lateral edge of the vomer. Stem of the base is posteriorly
sloped, and from the border of the posterior ramus appear a promienent semilunar crest,

convex ridge that continues backward in the wall of the nasal capsule.

3.3.4 Dentary, Splenial, and Coronoid

Fossil dentaries belong to CLV 3-IV (Figure 14). Anterior end is acute and straight. Dentaries
increase their size gradually backward, however, posterior third has a non-gradual increase,
making an abrupt change in its width, besides curving labially. Dorsal edge of the dentary is
slightly undulate, with two slight crests and troughs. Ventral edge of the dentary curve

upward.

Labial surface is smooth, it presents a row of mental foramina along the dental series.
Postero-dorsal surface is marked by a V-shaped scar where articulates the labial ramus of
the coronoid. Posterior edge is concave in the ventral half, where articulate the angular and

surangular bones.
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Teeth have the same morphology of the maxilla, with a more frequence of tricuspid teeth
and basal cement. Size and robustness of teeth gradually increase backward. Posterior teeth
become from twice as many as four times as high as anterior teeth. Difference between
posterior and middle teeth is smaller, from the same size up to 1.4 times higher. Labial wall

is present and occupies from one third to half of the teeth.

Lingually, subdental border is high in the middle, about one third the total transversal
section height. Posteriorly, it gradually becomes thinner. Meckel’s canal is open, although
not in all their extension. At the end of the dentary first half, dorsal and ventral edges of
subdental border join but do not fused, and then open again gradually increasing their
opening backward. Anterior opening of Meckel's canal is relatively shorter, about one-fifth
to one-fourth of the total length. Posteriorly, Meckel's canal opens more than two-thirds the

total height of the bone.

Three dentaries of the sample preserve the two anterior thirds of the splenial. This bone is
inserted in the mid-posterior part of the lingual subdental region, where the meckel’s canal
open. It is a flat bone with a fine, triangular anterior process, that reach the anterior joining
of the dorsal and ventral subdental edges. Mid-dorsally, splenial presents a large, oval
inferior alveolar foramen. Antero-ventrally to this foramen, appears a small anterior
mylohyoid foramen, circular in one, oval in another. A third exemplar presents two anterior

mylohyoid foramina, instead of one as it could occur in Teiidae (Evans, 2008).

One exemplar preserve most part of coronoid articulated to postero-dorsal end of the
dentary. Coronoid presents a blunt dorsal process, triangular-shaped. From this process
descend two crests, one medial, and another lateral. Medial crests is almost perpendicular
to the dentary antero-posterior axis. Lateral crests descend from the posterior edge of
dorsal process, in an obtuse angle with antero-posterior axis, until the labial process of the
coronoid. Antero-laterally, coronoid presents an elongated process that advances on dentary
labial surface until the fourth tooth from back to front. Antero-medially, coronoid present a
short process with a small central foramen, that does not pass the last tooth. This process
has a straight anteroventral edge that articulates with splenial, and antero-dorsal edge

articulates with the subdental border of the dentary. Coronoid posterior region is broken off.
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3.3.5 Angular, Surangular and Articular

Pieces of CLV 2 correspond to posterior mandible bones (articular, angular, and surangular
articulation) of Teiidae (Figure 15). Both have the anterior end, coronoid and dentary
articulation fragmented and eroded, nevertheless they conserve the V-shaped scar
anteriorly opened in the angular where the lower ramus of the dentary articulates. They
present a deep mandibular fossa, medially oriented. The mandibular walls lost their anterior
articular and surangular edges, however, it is possible to see that the articular edge is

reduced until almost getting lost below the crest.

The angular presents a prominent lateral crest, with ornamentations in their ventral face,
indicating a coosification with the skin. The crest continues from the angular to the articular
until reaching the mandibular condyle. The angular articulates posteriorly with the articular.
The articular has two well-defined processes, the angular and the retroarticular process. The
former one is semioval, relatively wide at the base, and ventro-medial directed. Their
posterior edge is almost perpendicular with the main axis of the piece; the anterior edge
begins to come out, diagonally, in the middle of the mandibular fossa, until reach the lateral
point of the process. The angular process present a well-defined medial ridge in dorsal view,
that marks the posterior limit of the mandibular fossa and goes from the articular condyle

until the end of the angular process.

The retroarticular process is U-shaped, relatively short and narrow, with parallel well-
developed medial and tympanic crests. A shallow cavity is created between both crests.
Anterior wall of the cavity is pierced by the chorda tympanic nerve foramen, just below the
mandibular condyle. Retroarticular process connects with the angular process by a bony
flange (Presch, 1970). The edge of the articular condyle form a convex oval, dorsally

oriented.

3.3.6 Pelvic girdle
Pelves of MNHNCu 73.5312 belong to Pholidoscelis (Figure 16). Ischium, ilium, and pubis are
firmly ankylosed forming the acetabulum. Acetabulum occupy all the central lateral face of

the bone.

Ilium is almost twice the acetabulum diameter, about 2.2 times longer. It has a triangular

shape with the base at the acetabulum articulation. It presents an elongated posterior
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process that articulate with the backbone. This process turn on his own axis of about 30°,
from vertical in the base, and oblique in the posterior end. Dorsally at the base, it presents a
digitiform spine, with round tip, antero-laterally oriented. Ischium start from the ventral
region of the acetabulu, almost as wide as its diameter. Ventral edge expands antero-

posteriorly ventrally, with a long pointed anterior process.

Pubis is convex outward, with the medial edge longer than the lateral edge. Lateral edge
develops a round tubercle on their anterior end, ventrally oriented. A thin horizontal plate
connects both edges. Dorsal surface is convex too, upward, leaving a medial line slightly
higher than lateral and medial sides. Obturator foramen appear near acetabulum in the
dorsal surface, postero-medially oriented. Anterior end of lateral edge posses a small pubic

tubercle ventro-posteriorly oriented and curved inward.
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Figure 11. Pholidoscelis auberi fossil frontal CLV 3-I in dorsal (A), and ventral (B) views. Scale bar =5 mm.
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(Source: Aranda, 2019)

Figure 12. Pholidoscelis auberi fossil parietal CLV 3-Il in dorsal (A), and ventral (B) views. Scale bar =5 mm.

A An.med.not B An.med.not

(Source: Aranda, 2019)
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Figure 13. Pholidoscelis auberi fossil left maxilla CLV 3-Il in labial (A), and lingual (B) views. Scale bar =5 mm.
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Figure 14. Pholidoscelis auberi fossil left anterior mandible CLV 3-IV: dentary, splenial and coronoid; in labial (A), and lingual
(B) views. Scale bar =5 mm.
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Figure 15. Pholidoscelis auberi left posterior mandible, articulation of articular, angular, and surangular bones CLV 2 in
dorsal (A), and ventro-medially (B) views. Scale bar =5 mm.
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Figure 16. Pholidoscelis auberi right pelvis MNHNCu 73.5312 in lateral (A), and medial (B) views. Scale bar =5 mm.
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3.4 Family Leiocephalidae Frost, Etheridge, Janies and Titus, 2001
Genus Leiocephalus Gray 1827

3.4.1 Frontal

Fossil frontals from CLV 1-1, II, -llI, -IV, CLV 6-l, II, -lll, and -1V belong to Leiocephalus genus.
They a general cup shape, elongated with a great widened posterior end, a narrow and short
diaphysis, and a moderately widened anterior end (Figure 17). The posterior end is twice as
wide as anterior end, and triples the diaphysis minimal width. All fossils have dermic
coosification, which gives a rugose aspect to dorsal surface, without define sulcus of cephalic
scales insertion. Frontals slightly curved downward, they present a convex aspect in lateral

view, narrowest region being the one at highest point.

Rugose surface of anterior area presents three processes, two laterals nasal process, and a
medial one, all with a triangular shape. Nasal processes are longer than medial one. In CLV 6
nasal process are more like fine crests over a shelf. Medial process is simple cusp, except for
the tricuspid teeth in CLV 6-I (Figure 18C). Just below the rugose surface of the anterior area,
occurs a smooth shelf that describes the forms of the lateral processes. In CLV 1-IV and CLV
6-l it is possible to see the medial process in ventral view (Figure 18). Rest of pieces the shelf

hides the medial process. The shelf also expands laterally passing the nasals process.

Lateral margins are concave outwards. Its proximity in the middle of the bone makes the
narrowest part of the piece. Posterior margin is straight, with a small notch in the middle,
that corresponds to pineal foramen. In lateral view frontals present sharp cranial crests on
both sides, that go from behind the anterior tip to the posterior end. Crests decrease their
height backward until joint with the dorsal at the posterior end. They presents an anterior
triangular facet where inserts the prefrontal, and a posterior, smaller, where inserts the
postfrontal, both with the tips inwards. Anterior shelf occurs as a crest in the middle

longitudinal line of the facets.

Between cranial crests open the olfactory canal, it becomes narrower in the diaphysis, and
widened in anterior and posterior ends, more in the latter than in the first. Also in the
diaphysis, the canal becomes less deep, after deepess part it continues with a central ridge
dividing it in two halves. Only CLV 6-l do not present the central ridge. This ridge could be

more or less wide.
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3.4.2 Parietal
There are three single parietals belonging to genus Leiocephalus, CLV 1-V,-VI, and CLV 4-|
(Figure 19). All conserve the central body of the bone, CLV 1-V and-VI lost the posterior

endpoints, and CLV 4-l lost the left supratemporal ramus.

Parietals describe a low convex arc in anterior view. Anterior edge is straight, marked by
process on the corners, laterally oriented. Postfrontal articulation facet appear on the lateral
face of this process. In lateral view, fossils present smooth descendant cranial crests, slightly
sloped from horizontal axis. Dorsally they have an isosceles trapezoid shape, with the larger

bas anteriorly.

Supratemporal process on posterior corners are long and divergent. Dorsal surface is
moderately rugose. It presents two curve sharp crests that start in anterolateral ends and
tend to converge backward, describing a U-shaped ornamentation with a short horizontal
baseline. From each corner of the dorsal crest baseline, emerge curve and sharp crests, that
runs over the supratemporal process. Dorsal baseline and supratemporal process crests are

relatively high and externally projected, between them it forms the parietal fossa.

3.4.3 Maxilla

Maxillae of Leiocephalus are composed by CLV 1-VII, CLV 6-V (Figure 20), and CZACC 4-I
samples. They have no ornamentation on their labial surface. All have an ascending
triangular facial process, where articulates nasal and prefrontal bones dorsally, and the
lacrimal and jugal posteriorly. Frontal edge of the facial process is vertical in CLV 1-VII, and
backward sloped in CLV 6-V and CZACC 4-I. Dorsal vertex of the facial process is located in
the first third of the antero-posterior axis. A low keel rise from the antero-lateral part of the
maxilla, until the prefrontal fact of the facial process. This keel divided the frontal from the
lateral planes in the facial process. Facial process of CLV 6-V distingues by the presence of
two dorsal lobes in the nasal and prefrontal facets, besides that the prefrontal facet form a
nearly straight angle with the lacrimal-jugal facet. There are 5 to 7 labial foramina forming
one supradental row, also there are few other foramina scattered in the labial surface. The

jugal facet is long, reaching more than half of the facial process length.

First teeth are simple, bluntly conical and curve inward and slightly backward. Cuspidation is

less prominent anterior teeth and becomes more conspicuous later. Posterior teeth are tall,
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slender, straight-sided diaphysis, linguo-labially compressed to form a moderately sharp
cutting edge, strongly tricuspid with a antero-posterior flared crown and curved inward.
Anterior and posterior cusps of each tooth are smaller than the median cusp and separated
from it by a groove that fades out at the base of the crown. Tricuspid teeth become closely
crowded posteriorly, where the anterior cusp of each tooth is overlapped labially by the

posterior cusp of the preceding tooth (Etheridge, 1965).

Anterior premaxillary process is bifurcated in two other small processes, a labial, on which
there is a relatively big foramen, and a lingual, smaller. The dorsal surface of the premaxillary
process is concave and forms part of the nasal cavity floor. On posterior process appears a
relatively deep canal, where the jugal sutures to the maxilla. Superior alveolar foramen,
located on the frontal wall of the facial process, is quite big. Posterior alveolar foramen
opens on the palatal shelf, in the beginning of the last third of the bone. Palatal shelf extends
lingually from anterior end to. It is convex upward, having their upper point about the
middle. Dorsally, it has a triangular shape with a round lingual vertex. Posteiorly, maxilla

develops a pointed posterior process, about one-fifth of the total length.

3.4.4 Dentary

About 60 dentaries revised correspond to Leiocephalus, belonging to different samples and
morphologies, CLV 1-VIII,-IX,-X, CLV 5-l,-1l, CZACC 4-lI, 5, 6, 8 and MNHNCu 73.5041. In
general they are big representatives of the genus (see Etheridge, 1965). Dorsal and ventral
margins of dentaries are almost straight, except for the symphysis region that curved
lingually, and dorsally, however, the dorsal inclination is little pronounced in CLV 1-X, due to
the roundness of the anterior end (Figure 23). One of the diagnostic characters of
Leiocephalus is the presence of vertical rows of small foramina in the narrow spaces
between the teeth in lingual view (Etheridge, 1965). This character is present in all sample

except in CLV 1-X.

Labial face of the dentary is smooth and convex (Figure 21). It presents among three and
seven mental foramina. A large, shallow, and triangular depression in the postero-dorsal
part of the labial face extends forwards, marking the former position of the labial process of
the coronoid. Its penetration level varies from of the 20th to the 25th tooth, even into the

same morphology.
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Subdental border appears in lingual face, as a narrow shelf below the base of the tooth row.
Teeth are like those of the maxilla, about half of them are protected labially by the labial
wall. Meckel's canal is closed, leaving an elongated foramen in the region of the mandibular
symphysis. Posteriorly, the subdental border bear a V-shaped notch where articulates the
splenial, that extends anteriorly to the same level of the labial coronoid mark. The anterior
inferior alveolar foramen occurs near this articulation. In CLV 1-VIII, CLV 5-I, and CZACC 4-lI,
dentary forms the alveolar foramen anterior border. Consequently, the dentary border
adopts the oval shape of the foramen. In CLV 1-IX, and CZACC 5 is not observed the alveolar

foramen border.

In some cases coronoid and splenial are present. Coronoid have four process, one dorsal,
two medial, and one lateral. Dorsal process is relatively widened, elongated, laterally
compressed, slightly curved backward, and with round tip. Dorsal line is oblique with respect
to the longitudinal line of the dentary, so walls rotate in his vertical axis. Labially it presents
an almost vertical fusiform groove. Lateral process is directed anteriorly, relatively large,
triangular-shaped, with round anterior tip. Medial anterior process is positioned just behind
the teeth series. Its ventral edge is concave, except that of CLV 1-IX (Figure 22), that present
a central, triangular projection. None of fossils preserves posterior medial process. Just
below the anterior medial process appear the anterior portion of the splenial, like a small
finger. It presents two foramina. Most anterior and bigger foramen is the anterior inferior

alveolar foramen, and the posterior and smaller is the anterior mylohyoid foramen.

3.4.5 Angular-Surangular-Articular complex

Exemplars CLV 1 (XI, XII, XlI), CLV 5 (lll, IV, V, VI), and MNHNCu 73.5379 belong to
Leiocephalus. All preserve articular and surangular bones, but just CLV 1 and CLV 5 preserve
the angular bone (Figure 24), they even preserve the posterior end of the splenial and the
postero-inferior ramus of the dentary. All pieces are broken off at the anterior ends of the

articular and surangular, some also at the retroarticular process.

Angular is a small ventro-medial bone. External surface is oval-shaped, with two anterior
processes, one medial, slender, and pointed, and another lateral, short, and round. Medial
process is almost three times longer than the lateral. Posterior border of the oval is

trilobulated, with irregular lobes. Angular articulates with the surangular laterally, with the
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articular postero-medially, with the splenial antero-medially, and with the dentary
anteriorly. CLV 1-XIll presents the posterior mylohyoid foramen in the edge of the base of
the dorsal anterior process. Angular of CLV 1-XI do not present mylohyoid foramen.
Although the size of the processes may vary, the posterior mylohyoid foramen is inside with

the basis of the medial process.

Surangular is a fusiform bone that forms the lateral wall of the mandibular fossa. Laterally
external surface is deeply forked anteriorly, developing a dorsal (longest) and a ventral
(shortest) process. In the case of CLV 1 ventral process anterior tip is located behind the
anterior surangular foramen. In CLV 5 and MNHNCu 73.5379 fossils, ventral process anterior
tip is located before the anterior surangular foramen. The anterior surangular foramen occur
in the ventral edge of the antero-dorsal process. Posteriorly it forms a cavity with raised
walls, which articulates with the lateral side of the mandibular condyle. Laterally to this
cavity occur the posterior surangular foramen. From the latero-ventral process to this last
foramen, a low keel is present. Antero-dorsal surface, in front of the mandibular fossa, is flat

and wide.

Mandibular fossa have a fusiform shape. Surangular wall is taller than articular one, what
makes it opens dorso-medially. Articular is a dagger-shaped element with a posterior
condylar part and a thin anterior process (Oelrich, 1956). Anterior process is flat dorsally and
articulates with the flat process of the surangular. This flat zone is where articulates the
posterior part of the coronoid. Posteriorly appears the mandibular condyle, hearth-shaped,
with the lateral lobe slightly longer than the medial. Each lobe, sagittally divided by a low

mid crest. Anterior round tip of the condyle projects antero-dorsally.

The angular process of the articular occur medially to the mandibular condyle, slightly
curved foward. It appears relatively short, a little more than half wide of the mandibular
condyle. In CLV 1 fossils, the angular process has a pointed tip (Figure 25), opening of 20.36°.
In CLV 5 fossils angular process have a round tip, with an opening angle of between 13.07°

(CLV 5-11l) and 16.5° (CLV 5-1V).

Posterior to the mandibular condyle, occur the retroarticular process. It possesses two

longitudinal crests that go from both corners of the condyle to the posterior transversal
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edge; tympanic crest (lateral), and medial crest. These crests seem parallel and define an
almost rectangular fossa in the middle. In the antero-medial corner of the retroarticular
fossa, occurs the chorda tympanic nerve foramen. From the postero-medial corner of the
retroarticular process to the medial tip of the angular process appears a shelf. This shelf is

slightly concave medially in all exemplars.

3.4.6 Pelvicgirdle

Eleven pelves from CLV 4-ll batch correspond to Leiocephalus (Figure 26). They have
different preservation states. Ilium is present in the majority, sometimes incomplete, most
ischia and pubes are fragmented or absent. Ischium, ilium, and pubis are firmly ankylosed,

but not in all exemplars. In the meet point of three bones occur the acetabulum.

Ilium is more than twice longer than acetabulum diameter. It is a slender and latero-medially
compress bone, with an evident widening in their anterior half. Medially at the wider
section, it has a vertical impression like a scar, joining the dorsal and ventral edges. Dorsally
at the base, it presents a triangular-shaped llium spine, with round dorsal tip, antero-
laterally oriented. Laterally, from the posterior descendent edge of the spine, emerge a low
horizontal crest that does not reach the midline of the ilium. Pubis is convex outward, with
the medial edge longer than the lateral edge. A thin horizontal plate connects both edges.

Medio-posteriorly in dorsal surface, appear the obturator foramen.
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Figure 17. Leiocephalus macropus fossil frontal CLV 1-1 in dorsal (A), and ventral (B) views. Scale bar =2 mm.
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(Source: Aranda, 2019)

Figure 18. Leiocephalus fossil frontals of L. carinatus CLV 1-IV (A, B), and Leiocephalus sp. CLV 6-I (C, D) in dorsal (left), and
ventral (rigth) views. Scale bar = 4 mm.

(Source: Aranda, 2019)
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Figure 19. Leiocephalus cubensis fossil parietals CLV 1 -V (A) and CLV 4-1 (B) in dorsal view. Scale bar =5 mm.
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Figure 20. Leiocephalus sp. fossil right maxilla CLV 6-V in labial (A), and lingual (B) views. Scale bar = 2 mm.
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Figure 21. Leiocephalus fossil left dentary CZACC 5 in labial (A), and lingual (B) views. Scale bar =5 mm.
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Figure 22. Leiocephalus fossil right dentary CLV 1-IX in labial (A), and lingual (B) views. Scale bar =5 mm.

(Source: Aranda, 2019)
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Figure 23. Fossil left dentary CLV 1-X in labial (A), and lingual (B) views. Scale bar =5 mm.

(Source: Aranda, 2019)

Figure 24. Leiocephalus sp. fossil left posterior mandible (articular, angular and surangular) CLV 5-V in dorsal (A), and ventral
(B) views. Scale bar =5 mm.
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Figure 25. Leiocephalus cf. carinatus fossil right posterior mandibles (articular, angular and surangular) CLV 1-XI and -XIl in
dorsal views. Scale bar =5 mm.
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(Source: Aranda, 2019)

Figure 26. Leiocephalus sp. fossil left pelvis CLV 4 in medial (A), and lateral (B) views. Scale bar =5 mm.
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3.5 Family Boidae Gray 1825
Genus Chilabothrus Duméril and Bibron, 1844

3.5.1 Parietal

The piece MNHNCu 73.5311, is a robust, triangular parietal (Figure 27). The lateral sides of
the parietal body form a well-defined globular area in the first half, that becomes thinner
backward. It presents two robust supraorbital projections in the antero-lateral ends,
perpendicular to the midline, with a wingspan more than two times the width of the
globular area of the parietal. The lateral ends of these projections are eroded. A relative high
sagittal crest occurs all over the dorsal midline of the parietal. The crest start above the level
of the parietal roof. The crest turns taller in the posterior part of the parietal, as normally

occurs in Boidae.

The dorsal suture with the frontals is W-shaped, with a little-pointed process in the middle,
and two lateral round process each side, all three at the same horizontal plane. The lateral
processes are more open than the globular area. The lateral process rises above the upper
arc in frontal view of the parietal, they present frontal cavities for the articulation with the
frontal. Laterally, parietal present descending process in the globular area, that descend of
about one-third of total length. Anteriorly, this process surrounded a U-shaped opening,

where pass the olfactory lobes of the brain.

Supratemporal process is well-develop, just behind the globular area. It is horizontal and flat,
at the same level of the ventral surface of the postorbital projections. Posterior margin of

the parietal form an elongate, slender and pointed processes.

3.5.2 Maxilla

Three specimens correspond to incomplete maxillae of Chilabothrus, MNHNCu 73.5029-|
(Figure 28), 73.5322 (Figure 29), and CLV 9-I (Figure 30). In general aspect, maxilla is a
slender long bone, concave towards the interior. The bone is laterally compressed in the first
half, and dorso-ventrally flattened and swallow in the posterior half (suborbital and
postorbital region). Tooth, when present, are conical and curved posteriorly. Dentition is
heterodont (Kluge, 1991), they gradually pass from larger anterior tooth to shortest

posterior. The total tooth count for 73.5029-Il, the almost complete fossil, is 18th. Teeth
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count of 12th until the ends of palatine process seems to be a stable character within the

genus.

Maxillae are higher in anterior half, before the palatine process, and flattened in posterior
half. Frontal edge of maxilla is backward oriented in 73.5029-I. Other two exemplars have
them almost vertical, more verticalized in 73.5322. There are from three to four labial
foramina, all directed anteriorly. Also, one or two foramina are present in a shallow groove
on the antero-dorsal facet of the maxilla. The internal border of the groove match with a

crest, more evident in larger exemplars (73.5322 and CLV 9-I).

All present two dorsal articular facets for the prefrontal. One anterior, over the body, just
before the palatine process, and another posterior, over the same palatine process. Both
appear as plane surfaces. The palatine process is prominent, relatively wide and long,
postero-medially oriented. It presents two dorsal foramina, each accompanied by a shallow
fossa on their fronts. Larger foramen is in the anterior edge, postero-medially oriented, and
the smaller in the posterior edge of the process, posteriorly oriented. Anterior edge of the
process rises diagonally to the principal axis of the maxilla. Lateral edge of the processes is

curved. Posterior edge presents a notch like a hook.

Postorbital region of the maxilla (more complete in 73.5029-1) is shallow, tapering gradually
to a point. At the beginning of this region appears a round, relatively medium size
ectopterygoid process, medial side. Also, a medium size process appears on the lateral,

sligthly raised. Both processes mark the anterior edge of the ectopterygoid facet.

3.5.3 Pterygoid

Three specimens correspond to elongated, S-shaped pterygoids, MNHNCu 73.5335, 73.5380
(just a portion of the palatine ramus), and CLV 9-II (Figure 31). All present two rami, an
anterior palatine ramus, medially curved, and the posterior quadrate ramus, longer and

laterally curved. In Eunectes the palatine ramus is straight.

Palatal ramus is dentigerous, CLV 9-1l counts 15 alveoli, 73.5380 counts 13, and 73.5335 has
nine until the broken part. Most alveoli lack teeth, only the 73.5380 has some complete
teeth, all relatively small. Teeth are conic, of smooth enamel surface, aligned in a single row,

and with tooth tips recurved postero-medially. The dental series run through the middle of
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the bone, describing the same curve of the palatine ramus, and ending in the middle of the

transverse surface.

The palatine ramus is dorso-ventrally compressed. Anterior end is pointed, triangular-shaped
in dorsal and ventral view. It presents one medial vertical palatine process, and two
horizontal palatine facets both sides of this lamina. The palatine process has round edges
that extend dorsal and anteriorly. Anterior edge sloped backward. In its postero-medially

side open a foramen that connects to an internal canal.

Pterygoids expand transversally in the medial portion. Dorsally they present a deep
depression. Laterally presents a well-developed, circular cavity that articulates with the
ectopterygoid. Two foramina are present at the bottom of the cavity. In the ventral surface

of the cavity, appear another, also present in recent individuals.

Two crests begin in middle region, one medially and another medio-ventrally, and continues
backward until the articulation facet with the quadrate, leaving a medial deep groove, where
attach the protractor pterygoid muscle(Gauthier et al., 2012). This groove starts opening
medially, and gradually backward turns up, remain open until almost the posterior end.

Posterior end is laterally compressed.

3.5.4 Quadrate

An almost complete quadrate (CLV 9-1ll) corresponds to the genus Chilabothrus (Figure 32).
The quadrate is relatively broad dorsally, narrows centrally, and ends ventrally with a wide
triangular-shaped base. Central column is straight, with about 60° of torsion between dorsal
and ventral edges. Dorsally the bone is S-shaped, where the central and wider branch
corresponds to the cephalic condyle. Cephalic and mandibular condyle articular surfaces are
eroded, exposing the internal spongy tissue. Above the base present a constraint of the

same width that the articular surface of the mandibular condyle.

The body present one lateral and pointed projection, small, but evident, located in the
dorsal third of the bone. Medial edge presents a stylohyal process, oval facet, bigger than
the anterior, located in the middle third of the bone. Articular surface of this process is

eroded, just like the mandibular and cephalic condyles.
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Quadrate antero-lateral surface is flat. Anterio-medially, the quadrate present a deep V-
shaped fossa, site of attachment for the abductor's muscle. The fossa opens from the
constraint until the dorsal edge. This depth is reflected in the quadrate head making it wider
laterally. Dorsal edge of the fossa ascends postero-medially oriented describing a curve,

from the stylohyal process to the medial end of the cephalic condyle.

The base is triangular, preserves the mandibular condyle, but it lacks the pterygoid
projection. Although eroded, the edges of the mandibular condyle are defined as a round M-
shaped, shorter than the quadrate base length. The medial cusp of the “M” is higher than
the lateral, and the middle notch is wide separate from the ventral margin. Posteriorly it
defines a circunference arc that inflexes dorsally. Above the mandibular condyle, there is a
semicircular fossa, on both the anterior and posterior faces. The anterior one presents a

central foramen, also present in recent individuals.

3.5.5 Dentary

Four pieces correspond to almost complete dentaries of Chilabothrus, CLV 7-I, -ll, CLV 9-IV
(Figure 33), and MNHNCu 73.5029-I1I. The first two are considerably large, of 43.79 and 43.54
mm respectively. The anterior end is round, curved inward and slightly dorsally. The ventral
axis of the bone is straight. Teeth are conic, of smooth enamel surface, and with tooth tips
recurved postero-medially. Besides they are closely spaced, with Aletinophidian snakes
implantation type (sensu Zaher & Rieppel, 1999). Alveoli and base of teeth are wider
transversely than antero-posteriorly. Anterior teeth are wider and longer than the posterior
ones. Size gradually decrease, having the first teeth more than twice as long as the last

teeth.

The posterior region of the dentary is completely open, due to the U-shaped articulation
with the compound bone. The anterior end of the articulation is located at the 10-11 alveoli
of the dentary, what makes the dentary posterior region deeply forked, developing a dorsal

and ventral acute process. The postero-dorsal process is long and dentigerous.

The subdental vertical border relatively high, approximately half the height in the middle
section of the bone. Meckel’s canal is completely open along its medial side, except under
the first tooth range. It starts with a foramen, that open posteriorly, only CLV 7-1 does not

present a foramen, probably closed during life. Ventral margin stays straight from the
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anterior to the posterior end. The dorsal margin is curved, begins to rise continuously about

half the dentary.

The lateral output of the alveolar trigeminal nerve forms a single, big, oval mental foramen,
with a shallow groove in his front. This foramen opens at the end of the first third of the

bone, near the fifth tooth level, in antero-laterally direction.

All dentaries present a narrow shelf in the postero-medially region, above the Meckel's
canal. This structure starts almost at the same level as the anterior margin of the compound
bone suture by the lateral face. Dorsal surface of the shelf is almost horizontal, starts acute
and become gradually wider backward, ending with a little notch at his posterior end. In
medial view, this shelf has a V-shape groove where articulates the postero-dorsal border of

the splenial.

3.5.6 Compound Bone
Four exemplars, 73.5328, CLV 8-1 (Figure 35), -1l (Figure 36), CLV 9-V (Figure 34), correspond
to complete compound bones, a fusion of surangular, prearticular, and articular bones. All

are complete, except for 73.5328 that anterior process of the surangular was fragmented.

In lateral view, the compound bone is a relatively high and robust bone. Surangular wall
presents a fusiform lateral depression after the anterior process. Ventral edge of this
depression rises in a long and curve shelf that could (CLV 8-1, and-Il) or could not (73.5328,
CLV 9-V) connects with the lateral prominence of the articular by a ridge. When present, this
ridge connection occurs below the articular condyle. Anteriorly, this shelf is more laterally
projected in CLV 8-1l, moderately projected in 73.5328, and is reduced in CLV 8- and CLV 9-
V. Posteriorly, the shelf is more laterally projected in CLV 8-1 and moderately projected in the

other sample.

A long, round anterior surangular process occupies the first third of the bone, which enters
between the two posterior prongs of the deeply bifurcated dentary. This process present
dorsal and ventral canals (dorsal longer and deeper than ventral), where lies the postero-
dorsal and postero-ventral processes of the dentary respectively. At the posterior end of the
dorsal canal occur the anterior surangular foramen, situated at the base of the surangular

crest, antero-laterally directed.
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From the postero-medial half of the anterior surangular, process emerges a robust
prominence in an acute angle with respect to the long axis of the compound bone. Dorsally,
the prominence presents a groove where runs the coronoid and medially presents a V-
shaped groove where articulates the angular. Near the posterior tip of the groove appear
the second mylohyoid foramen, anterior to the apex of the surangular crest. It also presents

two anterior prongs, one dorsal, and another ventral, both approximately the same size.

Both the prearticular and the surangular develop asymmetrical vertical crests. The crest
margins reach their higher point in the anterior half of the bone and become lower in the
posterior half until meeting the articular condyle. Surangular anterior part is like a peak,
while the prearticular, is like a round hill. Also, the anterior part of the surangular is former
and higher than that of the prearticular, and posterior margin of the prearticular is taller
than that of the surangular. In antero-medial surface of the surangular crest, occurs a
narrow triangular surface where articulates the coronoid. Only in CLV 8-1, anterior margin of
prearticular crest is like a peak, both crests elevations approximate to the same high. The
surangular posterior margin of the crest is slightly concave, unlike prearticular margin that is

almost straight.

The surangular and prearticular crests form the walls of the deep mandibular fossa, which
begins at the posterior margin of the coronoid and finish just anterior to the quadrate
articulation. Mandibular fossa opens dorsally; its depth gradually decreases backward, until
it is almost disappeared at posterior end. In CLV 8- and 73.5328 lateral margins of the
mandibular fossa diverge anteriorly, which gives the impression of a wider opening, in the

rest of dentaries lateral margins tend to be parallel.

The articular condyle is relatively short, located posterior to both crests, and ventro-medially
directed. It presents a medial ridge and two concave surfaces at both sides of this ridge that
bend laterally. Anterior and posterior transversal rims of the articulation surface are raised
and sharpened. The anterior is longer and higher than the posterior. Laterally, it presents a
short, round prominence. Posterior to the articular condyle, it retains a round, short (shorter
and narrower than condyle), and ventro-medially inflected retroarticular process. It posses a
blunt spine below the condyle and a small foramen for the chorda tympani nerve at the

anterior end of the medial surface.



72

Figure 27. Chilabothrus angulifer fossil parietal MNHNCu 73.5311 in dorsal (A), lateral (B), and anterior (C) views. Scale bar =
5mm.
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Figure 28. Chilabothrus angulifer fossil right maxilla MNHNCu 73.5029 in dorsal (A), lingual (B), and labial (C) views. Scale
bar=5 mm.
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Figure 29. Chilabothrus sp. fossil right maxilla MNHNCu 73.5322 in dorsal (A), lingual (B), and labial (C) views. Scale bar = 5
mm.

(Source: Aranda, 2019)

Figure 30. Chilabothrus sp. fossil left maxilla CLV 9-l in dorsal (A), lingual (B), and labial (C) views. Scale bar =5 mm.
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(Source: Aranda, 2019)
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Figure 31. Chilabothrus cf. angulifer fossil right pterygoid CLV 9-ll in dorsal (A), ventral (B), and lateral (C) views. Scale bar =
10 mm.
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Figure 32. Chilabothrus sp. fossil right quadrate CLV 9-IIl in anterior (A), medial (B), and posterior (C) views. Scale bar = 3
mm.
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Figure 33. Chilabothrus sp. fossil left dentary CLV 9-IV in labial (A), lingual (B), and ventral (C) views. Scale bar =10 mm.
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Figure 34. Chilabothrus fossil left compound bone CLV 9-V in lateral (A), medial (B), and dorsal (C) views. Scale bar = 10 mm.
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Figure 35. Chilabothrus sp. fossil left compound bone CLV 8- in lateral (A), medial (B), and dorsal (C) views. Scale bar = 10
mm.
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Figure 36. Chilabothrus angulifer fossil right compound bone CLV 8-ll in lateral (A), medial (B), and dorsal (C) views. Scale
bar =10 mm.
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3.6 Family Colubridae Opel, 1811
Cubophis cf. cantherigerus (Bibron, 1840)

3.6.1 Compound Bone

The specimen MNHNCu 73.5376 correspond to a complete and well preserved compound
bone of Cubophis (Figure 37). The bone is thin, elongated, and concave in general aspect,
with pointed anterior and posterior ends. It presents a deep mandibular fossa, limited by a
tall medial prearticular crest, and by a small labially surangular crest. Anterior surangular
foramen is located far anteriorly of the mandibular fossa, in the posterior half of the
surangular anterior process. Posteriorly, it finished with a relatively long, pointed and
ventromedially directed retroarticular process. The foramen of the tympanic cord open
medially, between the articular condyle and the retroarticular process. In dorsal view, the

articular condyle is concave by their four sides.

A sharp ventral edge of the body is present in lateral view. Medially, a small crest occurs in
the surangular wall of the mandibular fossa. This crest starts at the anterior edge of the
articular condyle, and run two thirds forward of the mandibular fossa. Dorsal to this shelf,

appears a shallow fossa.

A long anterior surangular process occupies the anterior half of the bone, which enters
between the two posterior prongs of the dentary. Dorsally, the anterior end of the process is
pointed, triangular-shaped. Over the triangle appear an also triangular groove, where
articulates the dorsal posterior process of the dentary. In the medial base of the triangle
emerged a small, and round prominence. Antero-ventrally appears a shortest, triangular

groove, where articulates the postero-ventral process of the dentary.

From the middle to the antero-medial face a longitudinal V-shaped facet medially opens
anteriorly in the anterior surangular process. In this facet articulates the angular bone.
Anterior to this V-facet, it also opens the Meckel's canal. In the anterior end of the dorsal
edge emerged the anteriorly mentioned small, transverse projection. Two longitudinal
parallel ridges occur in the middle of the facet, one above the other, and between them
appears a small groove. Anteriorly the ridges present another V-shaped opening, which

forms part of the largest anterior opening of the Meckel’s canal.
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Both the prearticular and the surangular develop convex crests in the posterior half of the
bone. Prearticular crest is almost twice higher than reduced surangular crest, what makes
the mandibular fossa faces laterally. From dorsal view, both crests describe an oval limit of
the mandibular fossa. Anterior end is pointed, and the posterior is round, like an elongate

water drop. Anteriorly, it lacks an eminence for the support of the coronoid.

The articular condyle, wider than long, is located posterior to the mandibular fossa. It is
dorsally oriented, with a convex surface that bends laterally. Anterior and posterior edges
are raised and sharped, both of the same height. Posterior to the glenoid fossa, occur an
elongated, pointed retroarticular process (longer than articular condyle), that sligtlhy curve
medially. A foramen for the chorda tympani nerve opens in the antero-medially surface of

the retroarticular process.

3.6.2 Vertebra

Two vertebrae belong to the genus Cubophis. One of the posterior half of the body
(MNHNCu 73.5382-1, Figure 38) and another one of the end of the body (-Il). The first
presents foramen paracotilar, subcentral, lateral and zygantral. The roof of the zygosphene
does not extend beyond the lateral extremities, it is convexly high, with the articular
surfaces inclined towards the outside. Prezygoapophyses are almost horizontal, with
articulate faces drop water shaped. The prezygapophysial process is visible dorsally and
tilted latero-anteriorly. The cotyle is circular, deep, has two small ventral projections at the
base. Parapophyses process is well developed, visible in dorsal view. Diapophyses is ventrally

overturned and is smaller than parapophysis.

Neural arch is depressed dorsoventrally. It has a long neural spine (about 80% of the total
length of the body), moderately high (about a third the total height of the vertebra), with the
anterior lamina anteriorly sloped and slightly higher than the posterior one sloping caudally.
The intezygapophysial lamina is well developed, projected laterally, and concave in dorsal
view. In the posterior region the neural arch is well developed, keeled. The articular facets of
the zygantra are longer than wide. The neural canal is slightly trilobed, with no foramen at
the base. Condyle is rounded, slightly depressed in the dorsal region, and sloped antero-

posteriory.
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Ventral groove is underdeveloped, different from its hemal keel that is well developed. The
latter is thinner than wider all over the body except at the posterior end, where it widens
into a small round process. Ventral margin of the body in lateral view is sloped ventrally in

the posterior area.

The second vertebra, of the end of the body, presents the neural spine broken. It is very
similar to the previous vertebra, except for some differences. It presents two foramina at the
base of the neural canal, absent in previous vertebra. Cotyle and condyle are dorso-ventrally
flattened. The articular surface of the pre-and postzygapophyses has a more straight
external edge. Neural arch is not so depressed in posterior view. Paracotilar and lateral
foramen are more wide, subcentral remains the same. Ventral groove is deeper in the
anterior region of the body. Ventral margin of the body is straight, with the hemal keel more
projected ventrally in the posterior half. Condyle is more sloped ventrally, slightly more
distant from the body in relation to the anterior vertebra. However, these differences may

reflect the size and position of the vertebra.
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Figure 37. Cubophis fossil left compound bone MNHNCu 73.5376 in lateral (A), medial (B), and dorsal (C) views. Scale bar =5
mm.
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Figure 38. Cubophis fossil mid-body vertebra MNHNCu 73.5382 in dorsal (A), ventral (B), anterior (C), posterior (D), and
lateral (E) views. Scale bar =2 mm.
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4 Discussion

4.1 Comparison and Comments

4.1.1 cf. Amphisbaena Linnaeus 1758

The presence of a poorly developed neural spine and a V-shaped ridge in the posterior
medial margin is typical of amphisbaenian vertebrae (Blain, Canudo, Cuenca-Bescds, &
Lépez-Martinez, 2010; Bolet et al., 2014). Besides, a smooth posterior margin differentiates
Amphisbaenidae from Rhineuridae and Trogonophiidae, who are have a denticulate
vertebral posterior margin (Cerfiansky, Augé, & Rage, 2015). However, this characteristic is
variably present inside Amphisbaenidae, for example, the posterior margin of Amphisbaena

alba vertebrae is smooth, whereas it is indented in the African Monopeltis (Kearney, 2003).

Inside Amphisbaenidae, sampled vertebra differentiate from Leposternon mainly in the
divergence of pre- and postzygapophyses (see Camolez & Zaher, 2010), and in the neural

spine, present in Leposternon, and absent in sampled vertebra.

Three species of Amphisbaena exist in Cuba, A. barbouri, A. carlgansi, and A. cubana. The
combination of morphological characters described above allows to identify a member of
the Amphisbaenidae, but due to the fact that isolated amphisbaenian vertebrae are
generally not diagnostic, a precise taxonomic allocation is not possible (Bolet et al., 2014;
Mandriola, Delfino, Bailon, & Pitruzzella, 2011; Rage, Pickford, & Senut, 2013; Scanferla,
Montero, & Agnolin, 2006).

According to the current distribution of the species, A. carlgansi is restringed to the East
region of the island (Thomas & Hedges, 1998), outside of the geographic range of the
deposit location. Because of that, it is suggested that fossil identity should be between A.

barbouri and A. cubana.

4.1.2 Tarentola (Gray, 1831)
There are two autochthonous families of Gekkota in Cuba, Phyllodactylidae and
Sphaerodactylidae (Gamble, Bauer, Greenbaum, & Jackman, 2008), and one introduced,

Gekkonidae (Gamble et al., 2011). Phyllodactylidae have Tarentola americana (Gray, 1831)
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and T. crombiei species (Diaz & Hedges, 2008), Sphaerodactylidae has one introduced genera
and two autochthonous, Sphaerodactylus (Wagler, 1830) and Aristelliger (Cope, 1862). By
the big size and robust aspect of fossils, similar species could be Tarentola americana and

Aristelliger.

Most parietal fossils resembles that of the recent Tarentola americana, only MNHNCu
73.5343-| presented differences. A frequent character of Gekkota are the parietal paired
(Evans, 2008; Gauthier et al., 2012). Recent Tarentola americana shows this character. Two
fossil exemplars (73.5343-1) present a fusion of parietal halves, without midline mark. In
Gonatodes, and Atristelliger the parietals are fused, but the middle line of the fusion is still
seen (Griffing, Daza, DeBoer, & Bauer, 2018; Stephenson, 1960). According to Etheridge
(1965), parietal merging occur in individuals above 110 mm of SVL. Recent Cuban Tarentola
rarely over passes 110 mm, the longest record is 114.5 mm (Diaz & Hedges, 2008). Among
Caribbean specimens, only a great fossil exemplar of Aristelliger lar [A. titan] (longer than

150 mm) shows merging of parietals (Hecht, 1951).

Parietal of Tarentola americana present a medial constriction on lateral edge as observed in
fossils. This constriction is absent in T. mauritanica, T. annularis, Thecadactylus rapicuda, and
in Aristelliger. Even further comparison is needed, this parietal constriction could be a
diagnostic character of 7. americana among Caribbean geckos. A postero-medial process is
present in observed in comparative materials of Tarentola, and Thecadactylus, but absent in

Aristelliger (Griffing et al., 2018; Hecht, 1951).

Fossil occipital bones and pterygoids have no differences with observed specimens of
Tarentola. Except for the fusion of occipital bones in fossils, which appear separated in
recent Tarentola. In the case of occipitals, Tarentola differ from Thecadactylus in having
lower supraoccipital crests, higher and wider processus ascendens, narrower and longer
paraoccipital process, and longer sphenoccipital tubercles. Also, Thecadactylus alar process
of prootics are rounded, while in Tarentola are pointed, and they present a pointed process

in the anterior end of the medial prootic groove, absent in Tarentola.

Dentary of Tarentola and Aristelliger are similar. Teeth are moderately slender, pointed, and

curved lingually, and different from Thecadactylus which are longer, less sharply pointed and
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little curved lingually (Etheridge, 1964). As in Aristelliger, Tarentola present a deep scar for
the coronoid insertion, which extends forward to the level of the penultimate dental socket
(Hecht, 1951). One of main differences that Hecht (1951) enounced between Caribbean
Tarentola and Aristelliger dentary was the number of posterior process, two in the first and
three in the second, although, it was observed three posterior process in Tarentola instead
of two, as Aristelliger. Besides, Vila et al. (2018) confirm the presence of three process in
European Tarentola. In present work others differences were found, the postero-ventral
process of dentary is relatively longer in Tarentola than in Aristelliger. Also, the medial notch
in the posterior subdental surface for the angular insertion is V-shaped in Aristelliger,

different of the U-shaped in Tarentola and fossils.

In the articular surangular complex, only the exemplar 73.5349-1ll do not present an antero-
dorsal surangular foramen, and the latero-dorsal area of it is more rounded than the rest of
exemplars, with a slightly indication of a ventral keel. Perhaps, this exemplar belonged to a
young individual, since within the sample it is the smallest. However, comparative material
of adult Tarentola have the same condition, except for the absence of the antero-dorsal
foramen. In articular wall of fossils who preserve it, appear a groove in dorsal view,
accompanied by a small crest on the medial edge, structure absent in comparative materials.
Surangular of MNHNCu 73.5349-Il, present a flat surface near the articular condyle, another

difference with recent Tarentola.

The amphicoelous condition of the vertebrae is one of the diagnostic characters among
gekkotans (Vasilyan, Zazhigin, & Bohme, 2017). Among Cuban representatives only
Spaherodactylus has procoelus vertebrae (Noble, 1921), the rest have the amphicoelous
condition. Another charater is the presence of zygantra and zygosphene in the fossil as in
recent Tarentola and Aristelliger. Main difference appear in the neural spine, posteriorly

raised in all mid-body vertebrae of recent species, sloped backward, and low of the fossil.

We recognize the presence of Tarentola americana, besides another species of Tarentola
not described for Cuba, evidence by parietals of MNHNCu 73.5343- (Figure 3), and articular-
surangular complex of MNHNCu 73.5349-I1 (Figure 9).
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4.1.3 Pholidoscelis auberi Gray, 1827

Only one species of Teiidae is known for Cuban archipelago, Pholidoscelis auberi (Torres et
al., 2017). Although a morphologic revision of Caribbean Teiidae is needed (Harvey et al.,
2012), no osteologic differences were found were found between fossils and recent Cuban
teid. Pholidoscelis genus was revalidated recently, separating the Caribbean and continental
Ameiva, in a molecular revision of the superfamily (Goicoechea et al., 2016), but still

undifferentiated morphologically.

In frontals, one of exemplars presents a central process wider than longer, character
observed in a young recent material of Pholidoscelis auberi (MNHNCu 63.105), indicating
that this character could vary according to with ontogeny state. Among fossil parietals,
analyzed specimens have an opening of the supratemporal processes of 75°, higher than the
70° observed in the fossils, nevertheless, the parietal is one of the most variable bones of the
skull of lizards (Etheridge, 1959; Torres-Carvajal, 2003). Further studies are needed to

determine if the difference of 5° is really a diagnostic character.

Amount of tricuspid teeth vary interspecifically in Pholidoscelis (Etheridge, 1965), P.
chrysolaema, from Hispaniola, posses no more than 4 tricuspid teeth on the rear of the
maxilla and no more than 5 tricuspid teeth on the rear of the dentary. Pholidoscelis
taeniurus and P. lineolatus posses, also from Hispaniola, posses 6-11 tricuspid teeth on the
rear of the maxilla and from 7-13 on the rear of the dentary. Pholidoscelis auberi is closer to
the last condition. Young individual present 7 tricuspid teeth in maxilla, and 8 in dentary,
while adult and fossils who preserve it (Figure 39), present 3 in maxilla and 5 in the dentary.
However, a little care should be taken, because tricuspid teeth could become bicuspid and
then blunt from young individuals to ancients, as was observed in fossils of P. griswoldi in
Antigua (Pregill et al., 1988). A blunt condition was observed in some fossils, most present

bicuspid teeth, and others tricuspid.
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Figure 39. Zoom in posterior section of dental series of Pholidoscelis auberi (CLV 3-1V) in lingual view. Scale bar =1 mm.

Tricuspid teeth

(Source: Aranda, 2019)

Approximation of dorsal and ventral subdental borders, seeing in fossils and recent P. auberi,
almost closing the Meckel’s canal is more similar to Cnemidophorus than to Ameiva
(Camolez & Zaher, 2010). The opening of the canal before the approach of the borders is
shorter in fossils than in recent specimens. In the formers, this opening occupies about one-
fifth to one-fourth of the total length, while in recent occupies one-third or more of the total
length. The condition of two anterior mylohyoid foramina observed in one of exemplars was

not seeing in recent individuals, however, is a observed structure in the family (Evans, 2008).

Angular crest is distinct in the Teiinae subfamily (Ameiva, Cnemidophorus, Dicrodon,
Kentropyx, and Teius) (Camolez & Zaher, 2010; Presch, 1970), however, it is present in a
fossil specimen of Tupinambis, subfamily Tubinambinae (Hsiou, 2007). A recent young
individual does not present angular crest, so this character may be associated with

ontogeny.

4.1.4 Leiocephalus Gray 1827

Leiocephalidae is a monotypic family of the Great Antilles and Bahamas with 31 species. Six
species are known only by Quaternary fossil remains, and other three are recent extinctions.

Although his radiation was not explosive like that of Anolis, neither was it insignificant for a
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terrestrial squamate (Pregill, 1992). Six species exist in Cuba, Leiocephalus carinatus. L.
cubensis, L. macropus, L. onaneyi, L. raviceps, and L. stictigaster (Torres et al., 2017).
Leiocephalus carinatus is the largest living of the family, reaching until 130 mm of SVL
(Pregill, 1992). By a period, Leiocephalus where inside Tropiduridae family due to an enlarge
sternal fontanelle, and presence of femoral pores (Etheridge & de Queiroz, 1988),
posteriorly was elevated as a family by total evidence (Frost, Etheridge, Janies, & Titus,

2001).

Sharply cranial crests, as those presented in fossils, define Leiocephalus frontals from
another Caribbean iguanid (Etheridge, 1966b). Fossils frontals show informative structures
for the identification of Cuban Leiocephalus. Different to what describe Pregill (1992) it was
found exposed nasal process in Leiocephalus cubensis, this species together with L.
macropus and L. carinatus have wide nasals process. Other species have nasal process
reduce, as a thin line. CLV 1-l, and -IV (Figure 17, Figure 18A) show a wide condition,
however, they differ from L. cubensis in the projection of the medial process. Leiocephalus
cubensis presents a narrow medial process almost a line, its lateral edges do not meet with
medial edges of nasal process, while fossils medial process are wider, with lateral edges
meet with medial edges of the nasal process. Medial process of CLV 1-1 is pointed, together
with a smoothing of the dorsal surface makes it closer to L. macropus, while CLV 1-IV is

blunt, with a rugose dorsal surface, making it closer to L. carinatus.

CLV 6-I and -l presents tricuspid medial processes, a condition not observed in any of the
Cuban species. Three processes are pointed like a fork, with the central slightly longer than
laterals. Central process has concave lateral edges. Laterals have convex edges laterally and
concave medially. In CLV 6-l are well developed (Figure 18), while in CLV 6-Il lateral

processes are poorly develop.

There are two basic forms in the parietal of Leiocephalus, V-shaped and U-shaped (Pregill,
1992). Both shapes differ by the presence or absence of a transversal ridge at the posterior
edge of the parietals, which makes the parietal roof a trapezoidal or a triangular shape.
Pregill described U-shaped for all Cuban species (except for L. onaneyi, from which he did

not obtain specimens, nor the present study). This statement was verified for L. cubensis, L.
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macropus, L. raviceps, and L. stictigaster, but not for L. carinatus, this species had a V-

shaped. Fossils present U-shaped parietals roof.

Raised parietal crests are also present in sample fossils. Among recent species with U-shaped
parietals species, only L. cubensis and L. macropus showed this characteristic, and together
with the best definition of the interparietal sulcus scales on the dorsal rugosities in L.
cubensis, it is suggested that they belong to this species (in L. macropus the lines do not take

the interparietal scale shape).

Fossil maxillas of CZACC 4-1 differ from that of CLV 6-V and CZACC 11 in the facial process.
The first has a vertical ascending frontal edge, as observed in current Cuban species. The last
two have a frontal edge sloped backward, none of the known Cuban species present this
character. CLV 6-V, the most complete maxilar (Figure 20), presents other distinctive
characters in the facial process. Apex is divided into two lobes, one on the nasal facet, and
another on the prefrontal facet; the prefrontal facet edge makes a nearly straight angle with
the lacrimal-jugal facets edge (recent specimens have an openly obtuse angle), and keel
dividing frontal and lateral planes is more pronounced than in Cuban species. Because of
that, it is suggested that CLV 6-V belongs to a Leiocephalus species not recorded for Cuba.
The keel is also pronounced in CZACC 11, but fragmentation of dorsal edges hamper the

observation of other characters.

Dentary is quite conserved in the current Cuban species of Leiocephalus. Only some
differences could be found. The anterior border of the inferior alveolar foramen in
Leiocephalus carinatus, L. stictigaster, and L. raviceps is formed by the dentary, as occurs in
exemplars CLV 1-1, CLV 5-1, and CZACC 4. Consequently, the dentary border adopts the oval
shape of the foramen. In L. cubensis, and L. macropus alveolar foramen is all enclosed in the

splenial, as observed in CLV 1-1I, and CZACC 5.

One of the diagnostic characters of Leiocephalus is the presence of vertical rows of small
foramina in the narrow spaces between the teeth in lingual view (Etheridge, 1965). This
character is present in all sample except in CLV 1-X (Figure 40). Also, CLV 1-X present a
prominent shelf in the dorsal edge of the subdental border, that extends more than half of

the dentary (Figure 23), absent in recent Cuban species. Space between teeth is reduced,
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what gives the impression of teeth overlapping. Mandibular symphysis is round, and with
robust aspect in labial view. CLV 1-X should be a new species record for Cuba, most probably
a new genus record. It is 20.31 mm long exceeds 18.1 mm of L. cuneus, the largest fossil of
Leiocephalus found to date (Etheridge, 1964, 1965). Although statistical analyzes are
needed, it is very likely that it will exceed the size of L. carinatus, the largest species of the

genus.

Figure 40. Zoom in exemplar CLV 1-X. . Arrows show the absence of foramina in a narrow space between teeth without
crusting . Scale bar = 0.5 mm

(Source: Aranda, 2019)

Leiocephalus cubensis and L. raviceps have angulars with medial and lateral process pointed,
different from described fossils where only medial process is pointed and lateral is round;
also, lateral process is almost two-thirds of the medial process, different from fossil where
medial process triples the lateral. Posterior mylohyoid foramen location may vary according
to the extent of the angular medial process, as seen in fossils and recent, it can be enclosed

in the process, or in their ventral edge, in the boundary with dentary.

In the case of CLV 1 anterior tip of surangular ventral process is located behind the anterior
surangular foramen, just like in L. carinatus, L stictigaster, and L. macropus. Ventral process

of CLV 5 and MNHNCu 73.5379 have their anterior tip located before the anterior surangular
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foramen, just like in L. cubensis. Surangular of L. raviceps possess the dorsal process too
short and does not present anterior surangular foramen in the external surface. Among
Cuban recent species configuration of the angular and retroarticular processes of the
articular varies considerably, a feature shared with the rest of Caribbean Leiocephalus
(Etheridge, 1964). However, some patterns could be identified. In CLV 1 fossils, the angular
process has a pointed tip as in similar to L. carinatus. In CLV 5 and MNHNCu 73.5379 fossils,

angular process has a round tip, similar to L. cubensis, L. raviceps, L. macropus.

Fossils of CLV 1 are more related to L. carinatus. CLV 5 and MNHNCu 73.5379 are more like L.
cubensis, but they differ from this in the retroarticular process form, L. cubensis that present
a circular posterior end. In this structure, they are more related to L. raviceps and L.

stictigaster.

4.1.5 Chilabothrus Duméril and Bibron, 1844

Chilabothrus genus is a distinctive taxon from the Antilles and the Bahamas. It has 13 valid
species, of which only one, Chilabothrus angulifer, occurs in Cuba. Formerly the species
belonged to the genus Epicrates (Duméril & Bibron., 1844), due to its very similar
morphology to continental species, and recently it was raised at the level of genus, based on
molecular data (Reynolds et al., 2013). Adult Chilabothrus exsul, C. fordii, C. gracilis and C.
monensis are considerably smaller than all other species in Chilabothrus. Chilabothrus

chrysogaster is of intermediate size, and C. angulifer is the largest of the genus (Kluge, 1989).

In the parietal of MNHNCu 73.5311 (Figure 27), sagittal crest occurs all over the dorsal
midline of the parietal, indicator of an adult individual (Smith & Scanferla, 2016). Character
see in Chilabothrus angulifer, but also in C. subflavus (Kluge, 1989, Figure 8A), and C.
inornatus, in others Chilabothrus the crest begins a little before the transition from globular
area to thinner area. In C. subflavus and C. inornatus frontal lateral process is located in an
anterior horizontal plane before the medial process, while in C. angulifer, both processes are
in the same plane. Also, the crest starts almost at the same level high of the parietal roof in
C. subflavus and C. inornatus, while in C. angulifer start above the level of the parietal roof, a
condition observed in MNHNCu 73.5311. In the fossil, crest is considerably high, more than

in comparative material of C. angulifer, but this could be due to ontogeny. Further studies



90

are needed to verify this hypothesis, until now, it is suggested that MNHNCu 73.5311

belongs to C. angulifer.

In MNHNCu 73.5322 and CLV 9-I, frontal edge of the maxilla is almost vertical, differing from
recent Chilabothrus known species, where frontal edge slope backward, as in the another
exemplar, MNHNCu 73.5029. First, two fossils are considerably large, considering that C.
angulifer is the largest species, this character could lead to an unknown species. However,
observed specimens do not reach this size, and further comparison with large recent species

is needed.

Fossils maxilla have an ectopterygoid process of relatively medium size, different from
Eunectes and Corallus where these processes are too small (Camolez & Zaher, 2010). Kluge
(1989), considered this (character no. 50) as large in Chilabothrus angulifer, C. inornatus, C.
striatus, and C. subflavus, and smaller in the rest of species. No differences were found
between fossils and C. angulifer with respect to this character, neither with C. inornatus, C.
striatus nor C. subflavus, except for the variability in the presence/absence of the lateral

process.

Fossil pterygoids most probably belongs to C. angulifer. Palatine and quadrate ramus curve
medial and laterally respectively, as do in recent C. angulifer, but also in C. exsul, C.
inornatus, C. striatus, and C. subflavus. In C. chrysolaemus, C. gracilis, C. fordii, C. monensis

and C. strigilatus palatine ramus is straight.

Quadrate CLV 9-1ll presents a pointed projection on their lateral edge, above the level of the
stylohyal process, none of known Chilabothrus present it. C. angulifer presents a lateral edge
that curve in the same area, but not projects laterally. Additional differences of CLV 9- Il
with C. angulifer are the depth and opening angle of the abductor fossa, greater in the fossil,
and smaller in recent C. angulifer. Antero-lateral surface of the fossil is flat, different to C.
angulifer where is slightly concave. In the fossil, dorsal edge of abductor fossa ascends
postero-medially oriented describing a curve, from the stylohyal process to the medial end

of the cephalic condyle, in C. angulifer the edge ascends straight.

It differs from C. exsul, C. fordii, C. gracilis, C. inornatus, C. monensis, C. striatus, C. strigilatus,

and C. subflavus, in the same features as C. angulifer. In C. gracilis abductor fossa do not
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reach the shaft of the body, and stylohyal process is not well defined due to their
continuation with the dorso-medial edge. In CLV 9-lll ventral vertex of the V-shaped
abductor fossa lies on the body shaft, and stylohyal process is well defined in an oval facet.
In C. exsul, C. chrysogaster, C. fordii, C. gracilis, and C. monenis, stylohyal process lies on the
ventral third of the body, just above the shaft, while in CLV 9- Il presents their stylohyal
process in the middle third of the body. Central column of C. subflavus and C. chrysogaster is
concave laterally, while CLV 9- Ill is straight. No comparative material of the species C.
argentum, C. granti, or C. schwartzi was found. However, it is known that they are much
smaller species than C. angulifer (Reynolds, Collar, et al., 2016; Reynolds, Puente-Roldn,
Burgess, & Baker, 2018; Reynolds, Puente-Rolén, Geneva, Aviles-Rodriguez, & Herrmann,

2016).

CLV 8-l compound bone, is pretty much like that of C. angulifer, however CLV 8-1 and CLV 9-
V show differences from the C. angulifer pattern. In fossils, prearticular crest rise like a peak
as do surangular crest, having an obtuse angle of less than 110° between most adjust
tangential lines of anterior and posterior margins of the crest. Measurements in C. angulifer
always were above 120°. Also, CLV 8-1 and CLV 9-V tend to be more robust, ventral edge of
compound bone is markedly convex, while in C. angulifer it is straight, sometimes slightly
curved. Others species of Chilabothrus do not resemble this fossil, most similar species are C.

striatus and C. subflavus, but they still have the same differences that C. angulifer.

4.1.6 Cubophis cf. cantherigerus (Bibron, 1840)

Colubridae presents five genera in Cuba, Cubophis, Caraiba, Nerodia, Tretanorhinus, and
Arrhyton. All with only one species except for Arrhyton that have 8 species (Torres et al.,
2017). Cubophis cantherigerus is the largest in the island, reaching up to 1333 mm of snout-
vent length distance (Dominguez & Moreno, 2006), and also the only Cuban racer that

colonized other Caribbean islands.

A compound bone is referred to this species. In Cuba, Cubophis differ from Caraiba in having
a taller prearticular crest, being almost twice that surangular in the former, and slightly
surpassing the surangular crest in latter. Compound bone of Arrhyton makes a concave

inflection in the ventral edge at the level of the mandibular fossa, which gives an S-shape to
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the bone in lateral view. This inflection is absent in Cubophis, instead, it’s gradually
decreases until it ends in the retroarticular process. Cubophis also differ from Caraiba and
Arrhyton, by the presence of a prominent crest on the medial face of the surangular wall.

This crest is absent or little develop in the latest genera.

No material of Tretanorhinus variabilis or Nerodia clarkii was available, but the compound
bone is inseparable from Cubophis cantherigerus, that is why it is suggested as most

probably identification.

4.2 Cuban Fossil record

The Squamata fossil record in the Antilles and Bahamas has about 38 localities and 79 taxa
identified (Appendix A), and goes from de Eocene to Late Holocene. From the lower Eocene
is the tooth of an unidentified iguanid from Jamaica (Pregill, 1999), although
paleogeographically it belongs to Central America (lturralde-Vinent, 2005), not to the
Antilles. From the Miocene are Anolis (Queiroz et al., 1998; Rieppel, 1980), and
Sphaerodactylus (Bbhme, 1984; Daza & Bauer, 2012; Daza, Bauer, Wagner, & Béhme, 2013),
embedded in Dominican amber, besides a vertebra of Boidae and of Iguanidae from a lignitic

clayey sand in Puerto Rico (MacPhee & Wyss, 1990).

The most abundant record is from Quaternary, with numerous localities of Squamata fossils
on Anguilla, Antigua and Barbuda, Barbados, Cuba, Dominican Republic, Guadeloupe, Haiti,
Jamaica, Puerto Rico, Saint Martin, and The Bahamas. There are known Alsophis,
Amphisbaena, Anolis, Antillotyphlops, Aristelliger, Boa, Borikenophis, Capitellum, Celestus,
Chilabothrus, Clelia, Cubophis, Cyclura, Diploglossus, Erythrolampus, Iguana, Leiocephalus,
Mabuya, Magliophis, Nerodia, Pantherophis, Pholidoscelis, Sphaerodactylus, Tarentola,

Thecadactylus, and Typhlops (Appendix A).
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Figure 1. Distribution of the Squamata fossil record in the Antilles and The Bahamas. For detailed infromatin see Appendix A.Text in bold are groups described ‘. "-

in the present work. Name of the islands outside the circles. An: Anguilla, At: Antigua, Ba: Barbados, Br: Barbuda, Bs: Basse-Terre, Cr: Crooked Island,Cu: K
Cuba, Gt: Grande-Terre, Ga: Great Abaco, Hi: Hispaniola, Ij: Isla de la Juventud, Mo: Isla de Mona, Ja: Jamaica, De: La Désirade, Sa: Les Saintes, Mg: Marie- s Ba.
Galante, Np: New Providence,Pt: Petite-Terre, Pr: Puerto Rico, Sm Saint Martin. Name of genera within the circles: Al: Alsophis, Am: Amphisbaena, An: Anolis, P

At: Antillotyphlops, Ar: Aristelliger, Bo: Boa, Bi: Boidae indet., Br: Borikenophis, Ca: Capitellum, Ce: Celestus, Ch: Chilabothrus, Cl: Clelia, Ci: Colubridae indet.,
Cu: Cubophis, Cy: Cyclura, Di: Diploglossus, Er: Erythrolamprus, Ge: Gekkonidae, Gi: Gekkota indet., Ig: Iguana, li: Iguanidae indet, Le: Leiocephalus, Ma:
Mabuya, Mg: Magliophis, Ne: Nerodia, Pa: Pantherophis, Ph: Pholidoscelis, Si: Scolecophidia indet., Sp: Sphaerodactylus, Ta: Tarentola, Th: Thecadactylus, Ty:
Typhlops. * New genus record for Cuba.

(Source: Aranda, 2019)
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Cuban fossil records belong to Quaternary, mainly associated with cave deposits, and they
represent 20% of the Antillean and Bahamas fossil records. There is a greater concentration
of localities in the western of the country than in the central or eastern part. Something
similar to what happens with fossil birds (Suarez, 2004) and fossil of mammals (Silva et al.,
2007), which may be due to a greater collection effort in this region. To date, 11 species
have been recorded, Anolis lucius, A. equestris, A. porcatus, A. luteogularis, A.
chamaleonides, Tarentola americana, Leiocephalus cubensis, L. carinatus, Cyclura nubila,
Chilabothrus angulifer, and Cubophis cantherigerus (Appendix A), representing 7.3% of the

current Cuban fauna of Squamata (Mancina & Cruz, 2017).

By the first time in Cuba are describe fossil of Amphisbaena and Pholidoscelis auberi. One
jaw and two vertebrae of Amphisbaena were found outside of Cuba, in a Pleistocene deposit
in Puerto Rico (Pregill, 1981). As in the present study, no diagnostic characters were found
that could lead to a more specific identification, and biogeographical criteria were used.
Amphisbaena is widely distributed throughout the archipelago (Rodriguez-Schettino et al.,
2013), the fossil record in the western region (Map 1) of the country enters in its current

distribution.

Map 1. Distribution of Amphisbaena fossil in Cuba.
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Pholidoscelis have a good representation in the fossil record of Antilles. It was found in New
Providence (Etheridge, 1966b), Puerto Rico (Pregill, 1981), Guadeloupe (Bochaton et al.,
2017; Pregill et al., 1994), Antigua (Pregill et al., 1988; Steadman, Pregill, & Olson, 1984), and
Barbuda (Etheridge, 1964). Even the first fossil species of the genus was recently described,
Pholisdocelis turukaeraensis (Bochaton et al., 2017). Except for P. turukaeraensis all fossil
records are representative of currents faunas in their respective islands, as occur with
Pholidoscelis auberi in present work. Pholidoscelis auberi is widespread in Cuba, with many
geographic variations in their size and coloration patterns (Schwartz & McCoy, 1970). Fossil

locality records (Map 2) are enclosed in its current distribution.

Map 2. Distribution of fossil Pholidoscelis auberi in Cuba.
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Ancestor of Tarentola americana probably arrived in South America from North Africa by
multiple trans-Atlantic dispersion during Middle Neogene (Gamble et al.,, 2011). Fossils
found are insufficient to verify these events. First mentions for Cuba was made by Hecht
(1951) about some Pleistocene Cuban exemplars carried by Ernest Williams and Karl
Koopman to the USA. Hecht (1951) tentatively attributes to Tarentola americana, but does
not mention locations or provide greater descriptions of the material. Two fossil records of

Tarentola are previously known, one in Camagley, center of the island (Koopman & Ruibal,
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1955), and another in Mayabeque, east of Havana (Jiménez et al., 2005). The records
presented in this work expand the distribution of the fossils to the entire island, from the
eastern region to the western (Map 3). Nowadays Tarentola americana is also found
throughout the entire Cuban territory (Rodriguez-Schettino et al., 2013), so it seems that
since the Quaternary it was a widely distributed genus. Out of Cuba Tarentola is only known

for New Providence (Etheridge, 1966b), area where it currently occurs.

Map 3. Distribution of fossil sample of Gekkota in Cuba.
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Among the fossils of the Antilles and The Bahamas, Leiocephalus and Pholidoscelis are the
most dispersed genera with more number of records, after Anolis (Appendix A).
Leiocephalus being that with more extinct species identified (Pregill, 1992). In Cuba, it has
only two previously known records, one in Mayabeque (Jiménez et al., 2005) and another in
Camagtiey. The localities registered in this work increase the records in the central-western
area of the country, with five new locations (Map 4). Of the six current species in Cuba, three
were recorded in the present work, L. carinatus, L. cubensis, and L. macropus. The first two
were already known among the Cuban fossil remains (Appendix A), L. macropus is a new

record.
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Map 4. Fossil sample distribution of Leiocephalus, Cuba.
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Fossil remains of Chilabothrus are found in The Bahamas and Puerto Rico (Mead &
Steadman, 2017; Pregill, 1981; Steadman et al., 2007, 2014). Thanks to one of the fossils of
Puerto Rico (MacPhee & Wyss, 1990), certainly the family was already present in the Antilles
since the Miocene, possibly the ancestor of the current lineage. In Cuba, Chilabothrus is
known olny by vertebrae and dentaries. Although fossils discovered by speleologists from
many localities are known, only 11 localities have been formally published (Arredondo &
Villavicencio, 2004; Jiménez et al., 2005; Koopman & Ruibal, 1955; Varona & Arredondo,
1979). Our study provides four more locations (Map 5), one in Isla de la Juventud, the
second largest island of the Cuban archipelago, and which is of special interest in

zoogeographical analysis (Ferndndez-Milera & Correoso, 2003).
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Map 5. Fossil sample distribution of Chilabothrus, Cuba.
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Cubophis have fossil representation in the Bahamas (Mead & Steadman, 2017; Steadman et
al., 2014) and Cuba (Jiménez et al., 2005), enclosed in its current distribution range that also
includes the Swan Islands (Hedges, Couloux, & Vidal, 2009). With Cubophis the same
happens as with Chilabothrus in Cuba, where many locations with fossils have been
discovered, but formal reports are scarce. In this case, a single previous record of La Habana
(Jiménez et al., 2005) is known. The records of this work extend its fossil distribution to the

center of the country (Map 6).
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Map 6. Fossil sample distribution of Cubophis, Cuba.
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5 Conclusions

Based on the osteological descriptions and the geographical location of the records, we

reached the following conclusions.

Detailed descriptions of frontal, parietal, occipital, maxillae, dentaries, articulate-
surangular complexes, vertebrae, and pelvis of Cuban Squamata fossils are provided,
using characters described in the scientific literature.
Six genera and seven species were identified.
The genera Amphisbaena and Pholidoscelis are reported by the first time in the fossil
record of Cuba. Amphisbaena based on a vertebra of the middle of the body, and
Pholidoscelis from frontals, parietals, maxillae, dentaries, articular-surangular
complexes, and pelves.
The presence in the fossil record of Tarentola americana, Leiocephalus cubensis, L.
carinatus, Chilabothrus angulifer, and Cubophis cantherigerus is confirmed, with
descriptions of new fossilized bones.
New records of species not present in Cuba are described. It is necessary to compare
with other Antillean and continental species for the taxonomic identification.
= From the genus Lejiocephalus, two frontals, and a dentary that does not
coincide with the living species of the genus are described.
= From the genus Tarentola, two parietals and two articular-surangular
complexes are described with forms different from those currently present in
Cuba.
= From the genus Chilabothrus, a quadrate and two compound bones are
described, distinct even of known Antillean species.
The number of reported localities with Squamata fossil remains was increased from
10 known to 19.
The Squamata fossil record was extended to practically the whole country, by
including one locality in Santiago de Cuba and another in Isla de la Juventud.

The localities of fossil remains coincide with the current distribution of living species.
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Appendices

Appendix A. Squamata fossils known in the Antilles and The Bahamas.

The localities of Cuba are the ones reported before the present work.

Island Age Localidad Taxon Reference
Antigua Late Burma Alsophis antillensis Steadman et al. 1984
Holocene

Alsophis cf. antillensis Pregill 1988

Anolis bimaculatus Pregill 1988

leachi

Antillotyphlops Pregill 1988
monastus

Boidae Pregill 1988,

Steadman et al. 1984

Leiocephalus cuneus Pregill 1988

Pholidoscelis griswoldi  Pregill 1988,
Steadman et al. 1984

Thecadactylus Pregill 1988
rapicauda
Indian Creek Boa cf. constrictor Steadman et al. 1984
Mill Reef Alsophis antillensis Steadman et al. 1984

Pholidoscelis griswoldi ~ Steadman et al. 1984

Barbuda Pleistocene  Two Fot Bay Alsophis sp. Pregill et al. 1994

Anolis bimaculatus Etheridge 1964
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Anolis wattsi

Clelia cf. clelia

Leiocephalus cuneus

Pholidoscelis griswoldi

Pregill et al. 1994

Pregill et al. 1994

Etheridge, 1964

Etheridge 1964

Thecadactylus Etheridge 1964
rapicauda
Barbados  Pleistocene Anolis extremus Pregill et al. 1994
Erythrolamprus Pregill et al. 1994
perfuscus
Iguana iguana Pregill et al. 1994
Cuba Pleistocene  Caimito Chilabothrus angulifer ~ Present work
Cubophis cantherigerus  Present work
Camaguey Anolis equestris Koopman and Ruibal
1955
Anolis lucius Koopman and Ruibal
1955
Chilabothrus angulifer =~ Koopman and Ruibal
1955
Leiocephalus sp. Koopman and Ruibal
1955
Tarentola americana Koopman and Ruibal
1955
Jagliey Grande Chilabothrus sp. Present work
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La Habana

La Palma

Las Villas

Leiocephalus cubensis

Leiocephalus macropus

Pholidoscelis auberi

Anolis chamaeleonides

Anolis equestris

Anolis lucius

Anolis luteogularis

Anolis sp.

Chilabothrus angulifer

Leiocephalus cf.

cubensis

Chilabothrus angulifer

Cyclura nubila

Chilabothrus angulifer

Cyclura nubila

Present work

Present work

Present work

Jiménez and Valdés

1995

Jiménez and Valdés

1995

Koopman and Ruibal

1955

Arredondo 1997

Jiménez and Valdés

1995

Varona and

Arredondo 1979

Jiménez and Valdés

1995

Varona and

Arredondo 1979

Varona and

Arredondo 1979

Arredondo and

Villavicencio 2004

Arredondo and

Villavicencio 2004
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Los Palacios

Matanzas

Pinar

Quivican

Santiago de Cuba

Vinales

Yaguajay

Leiocephalus sp.

Tarentola americana

Chilabothrus sp.

cf. Amphisbaena sp.

Cyclura nubila

Anolis porcatus

Anolis sp.

Chilabothrus angulifer

Cubophis cantherigerus

Leiocephalus cf.

carinatus

Tarentola americana

Tarentola americana

Chilabothrus sp.

Cyclura nubila

Chilabothrus angulifer

Cubophis sp.

Leiocephalus sp.

Tarentola americana

Present work

Present work

lturralde-Vinent et al.

2000

Present work

Arredondo 1970

Jiménez et al. 2005

Jiménez et al. 2005

Jiménez et al. 2005

Jiménez et al. 2005

Jiménez et al. 2005

Jiménez et al. 2005

Present work

Jaimez et al. 1992

Jaimez et al. 1992

Present work

Present work

Present work

Present work

Isla de la Pleistocene

Juventud

Nueva Gerona

Chilabothrus angulifer

Present work
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Gekkota indet.

Present work

St. Martin  Pleistocene  Saint Martin

cf. Iguana sp.

Pregill et al. 1994

Basse- Holocene Diploglossus Bochaton et al. 2015
Terre montisserrati
Diploglossus sp. Bochaton et al. 2015
Iguana delicatissima Bochaton et al. 2017
Pholidoscelis cf. major ~ Bochaton et al. 2017
Grande- Holocene Anolis marmoratus Pregill et al. 1994
Terre
cf. Antillotyplhlops Pregill et al. 1994
monastus
Iguana delicatissima Bochaton et al. 2017
Iguana sp. Pregill et al. 1994
Leiocephalus cf. cuneus  Pregill et al. 1994
Pholidoscelis cf. Pregill et al. 1994
cineraceus
Pholidoscelis cf. major ~ Bochaton et al. 2017
Thecadactylus Pregill et al. 1994
rapicauda
Typhlops dominicanus Pregill et al. 1994
La Holocene Iguana delicatissima Bochaton et al. 2017
Désirade

Pholidoscelis cf. major

Bochaton et al. 2017
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Les Saintes Holocene

Iguana delicatissima

Pholidoscelis cf. major

Pholidoscelis

turukaeraensis

Bochaton et al. 2017

Bochaton et al. 2017

Bochaton et al. 2017

Marie- Holocene

galante

Marie-galante

Alsophis sp.

Anolis ferreus

Antillotyphlops sp.

Boa blanchardensis

Boa sp.

cf. Capitellum

mariagalante

Colubridae

Iguana delicatissima

Leiocephalus cf. cuneus

Pholidoscelis

turukaeraensis

Sphaerodactylus

fantasticus

Thecadactylus

rapicauda

Bailon et al. 2015,
Bochaton et al. 2015

Bailon et al. 2015,
Bochaton et al. 2015

Bochaton et al. 2016

Bochaton and Bailon

2018

Bailon et al. 2015,
Bochaton et al. 2015

Bochaton et al. 2015

Bailon et al. 2015

Bochaton et al. 2017

Bailon et al. 2015

Bochaton et al. 2017

Bochaton et al. 2015

cf. Bailon et al. 2015
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Petite- Holocene Petite-terre Iguana delicatissima Bochaton et al. 2017
terre
Pholidoscelis cf. major ~ Bochaton et al. 2017
Jamaica Eocene Guy’s Hill Iguanidae Pregill 1999
Pleistocene  Runaway Bay Anolis garmani Hecht 1951
Aristelliger praesignis Hecht 1951
Celestus hewardi Hecht 1951
St. Ann Parish Aristelliger lar Hecht 1951
Leiocephalus Etheridge, 1966
jamaicensis
Isla de Pleistocene Isla de Mona Cyclura stejnegeri Frank and Benson
Mona 1998
Puerto Miocene Cibao Boidae MacPhee and Woyss
Rico 1990
Iguanidae MacPhee and Woyss
1990
Pleistocene  Blackbone | Amphisbaena sp. Pregill, 1981
Anolis cristatellus Pregill, 1981
Anolis cuvieri Pregill, 1981
Anolis evermanni Pregill, 1981
Anolis krugi Pregill, 1981
Anolis occultus Pregill, 1981
Borikenophis Pregill, 1981
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portoricensis
Chilabothrus inornatus  Pregill, 1981
Cyclura pinguis Pregill, 1981
Diploglossus pleei Pregill, 1981
Mabuya mabouya Pregill, 1981
Magliophis exiguum Pregill, 1981
Pholidoscelis exsul Pregill, 1981
Sphaerodactylus sp. Pregill, 1981
Typhlops sp. Pregill, 1981
Guanicd Leiocephalus partitus Pregill, 1981
Morovis Leiocephalus etheridgei Pregill, 1981
Anguilla Pleistocene  Anguilla Alsophis rijgersmai Pregill et al. 1994
Anolis sp. Pregill et al. 1994
Leiocephalus cf. cuneus  Pregill et al. 1994
Pholidoscelis plei Pregill et al. 1994
Sphaerodactylus sp. Pregill et al. 1994
Thecadactylus Pregill et al. 1994
rapicauda
Hispaniola Miocene La Toca Anolis cf. chlorocyanus Queiroz et al. 1998

species group

Anolis dominicanus

Sphaerodactylus

Rieppel, 1980

Daza and Bauer 2012
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ciguapa
Sphaerodactylus Bohme 1984, Daza et
dommeli al. 2013

Pleistocene [I'Artibonite Anolis ricordii Hecht 1951
Aristelliger lar Hecht 1951
Celestus sp. Hecht 1951
Leiocephalus Pregill, 1984
anonymous
Pholidoscelis Hecht 1951
chrysolaemus

Pedro Santana Leiocephalus Etheridge, 1965

apertosulcus

Leiocephalus personatus Etheridge, 1965

San Francisco Pholidoscelis Etheridge 1965

chrysolaemus

Pholidoscelis taeniurus  Etheridge 1965

Crooked Holocene Anolis brunneus Steadman et al. 2017

Island
Anolis sagrei Steadman et al. 2017

Leiocephalus punctatus Steadman et al. 2017

Great Late Gilpin Point Anolis cf. distichus Steadman et al. 2014

Abaco Holocene

Anolis cf. sagrei Steadman et al. 2014
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Pleistocene

Abaco

Chilabothrus cf. exsul

Cubophis cf. vudii

Cyclura cf. carinata

Gekkonidae

Leiocephalus

carinatus

Mabuya cf mabouya

Sphaerodactylus

notatus

Anolis sagrei

Chilabothrus cf. exsul

Chilabothrus striatus

Cubophis cf. vudii

Cubophis sp.

Nerodia sp.

Pantherophis sp.

Scolecophidia

Typhlops sp.

Steadman et al. 2014

Steadman et al. 2014

Steadman et al. 2014

Steadman et al. 2014

. Steadman et al. 2014

Steadman et al. 2015

Steadman et al. 2015

Steadman et al. 2007

Mead and Steadman

2017

Steadman et al. 2007

Mead and Steadman

2017

Steadman et al. 2007

Mead and Steadman

2017

Mead and Steadman

2017

Mead and Steadman

2017

Steadman et al. 2007
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New

Providence

Pleistocene

Anolis carolinensis

Anolis distichus

Anolis sagrei

Cyclura sp.

Leiocephalus carinatus

Pholisdoscelis auberi

Tarentola americana

Etheridge 1966

Etheridge 1966

Etheridge 1966

Etheridge 1966

Etheridge 1966

Etheridge 1966

Etheridge 1966




125

Appendix B. Localities of fossil sample, Cuba.

Genus

Specimen

Province

Municipality

Locality

cf.Amphisbaena CZACC 1

Pinar del Rio

Vinales

Geda Cave

Tarentola CZACC2 Santiago de Cuba Santiago de Daiquiri Cave
Cuba
CZACC3 Pinar del Rio Minas de Chefa Cave, Majaguas-
Matahambre Canteras system
CZACC7 Sancti Spiritus
MNHNCu Pinar del Rio Los Palacios Abrén Cave
73.5342
MNHNCu Pinar del Rio Los Palacios Abrén Cave
73.5343
MNHNCu Pinar del Rio Los Palacios Abrén Cave
73.5345
MNHNCu Pinar del Rio Los Palacios Abrén Cave
73.5347
MNHNCu Pinar del Rio Los Palacios Abrén Cave
73.5349
MNHNCu Pinar del Rio Los Palacios Abrén Cave
73.5350
MNHNCu Pinar del Rio Los Palacios Abrén Cave
73.5351
Gekkota MNHNCu Isla de la Nueva Gerona Marble quarry, Sierra
73.5334 Juventud de Casas
Pholidoscelis CLvV2 Matanzas Jagley Grande  J4 quarry
CLvV3 Matanzas Jagliey Grande  J4 quarry
MNHNCu Matanzas Matanzas Nesophontes Cave,
73.5312 Palenque Hill
Leiocephalus CLv1 Matanzas Jagliey Grande  J4 quarry
CLv 4 Matanzas Jagiey Grande  Afan Cave, Agramonte
CLV5S Matanzas Jagliey Grande  Afan Cave, Agramonte
CLV®6 Matanzas Jagiey Grande  Afan Cave, Agramonte
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CZACC4 Artemisa Caimito Paredones Cave
CZACCS Mayabeque San José de las Indio Cave, Tapaste
Lajas
CZACC6 Artemisa Caimito Paredones Cave
CZACC 8 Mayabeque San José de las Indio Cave, Tapaste
Lajas

MNHNCu Sancti Spiritus Yaguajay Humboldt Cave, Punta
73.5041 Caguanes
MNHNCu Pinar del Rio Los Palacios Abrén Cave
73.5379

Chilabothrus CLv7 Matanzas Jagley Grande  J4 quarry
CLv 8 Matanzas Jagley Grande  J4 quarry
CLV 9 Matanzas Jagley Grande  J4 quarry
MNHNCu Artemisa Caimito Paredones Cave
73.5029
MNHNCu Matanzas Matanzas Nesophontes Cave,
73.5311 Palenque hill
MNHNCu Matanzas Matanzas El Gato Cave, Gelpis
73.5322 plateu
MNHNCu Isla de la  Nueva Gerona Sierra de Casas marble
73.5328 Juventud qguarry
MNHNCu Isla de la  Nueva Gerona Sierra de Casas marble
73.5335 Juventud qguarry
MNHNCu Sancti Spiritus Yaguajay Humboldt Cave, Punta
73.5380 Caguanes

Cubophis MNHNCu Artemisa Caimito Paredones Cave
73.5376
MNHNCu Sancti Spiritus Yaguajay Humboldt Cave, Punta
73.5382 Caguanes




