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Abstract. The teiid genera Dicrodon and Teius possess transverse bicuspid posterior teeth on the dentaries and maxillae. In general, their
dentition is considered to be comparable, and little attention has been given to their dental morphology. Here the dentition of Dicrodon is
described in detail and compared to that of Teius. The dentition of Dicrodon differs from that of Teius in the following characters: both cusps
are more concentrically placed (in occlusal view); the lingual cusp is developed on a crescent ridge; the crescent ridge may present mesial
and distal protuberances; the lingual cusp is shorter (never as tall) as the labial cusp; and the intercuspid ridge is incomplete (missing in the
lingual cusp). These characters allow the dental diagnosis of both genera.
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Resumen. Los géneros de la familia Teiidae Dicrodon y Teius poseen dientes transversalmente bicuspidados tanto en sus dentarios como en
sus maxilares. Poca atencién ha recibido la morfologia dental de estos géneros, y sus denticiones son consideradas en general como compara-
bles. En esta contribucién se describe en detalle la denticién de Dicrodon y se la compara con la de Teius. La denticién de Dicrodon difiere de la
de Teius en los siguientes caracteres: ambas ctspides se encuentra en una posicién mas concéntrica sobre la base (en vista oclusal); la caspide
lingual se desarrolla sobre un cresta con forma de medialuna; la cresta puede presentar protuberancias mesiales y distales a la cuspide; la
cuspide lingual es mas baja (nunca tan alta) que la labial; y, la cresta intercuspidal es incompleta (ausente sobre la cuspide lingual). Estas

caracteristicas permiten la diagnosis dental de ambos géneros.

INTRODUCTION

The tooth morphology of both extant and extinct
lizards is of great interest for paleoherpetology because
one of the most abundant elements of their fossil re-
cord are tooth bearing elements (maxillae and mostly
dentaries). Extant lizards present important diversity in
tooth morphology (e.g., Edmund, 1969; Kosma, 2004), of
which we will focus on that of the teiid Dicrodon Duméril
and Bibron, 1839, represented by the species D. guttula-
tum Duméril and Bibron, 1839. The tooth morphology
is described, discussed and compared in particular with
that of another teiid genus, Teius Merrem, 1820. Dicro-
don and Teius are characterized, among other things, by a
particular subpleurodont implantation and heterodonty
(e.g., Nydam et al., 2007). The latter stands out by the
possession of transverse bicuspid (with labial and lingual
cusps) posterior marginal teeth (MacLean, 1974; Presch,
1974). This transverse bicuspid dentition is very distinct
among teiids and lizards in general, although a superfi-
cially comparable dentition is present in the extinct Poly-
glyphanodontini Nydam et al., 2007 (Polyglyphanodon
Gilmore, 1940, Peneteius Estes, 1969, and Dicothodon Ny-
dam, 1999; Nydam et al., 2007). The other teiids are all
more or less heterodont; there are forms with the more
common mesiodistally tricuspid teeth as Ameiva Meyer,

1795, Kentropyx Spix, 1824, Cnemidophorus Wagler, 1830,
and Crocodilurus Spix, 1824 (Presch, 1974), while others
like Tupinambis Daudin, 1802 present large molariform
posterior teeth (Presch, 1974; Dessem, 1985; Brizuela
and Albino, 2010). Dracaena Daudin, 1802 is particularly
remarkable presenting extraordinarily enlarged posterior
teeth (Presch, 1974), as does its extinct sister genus Par-
adracaena Sullivan and Estes, 1997.

MATERIALS AND METHODS

Specimens from the following institutional collec-
tions were studied under a stereomicroscope: AMNH,
American Museum of Natural History, USA; BMNH, Brit-
ish Museum of Natural History, UK; IFSZ, Internation-
ales Forschungszentrum fur systematische Zoologie der
Humboldt-Universitit, Germany; QCAZR, Museo de Zo-
ologia, Escuela de Biologia, Pontificia Universidad Catéli-
ca del Ecuador, seccién Reptiles, Ecuador; SDS, San Diego
Natural History Museum, USA; UNMAP-O, Coleccién
Herpetolégica, seccién Osteologia, Universidad Nacional
de Mar del Plata, Argentina; UNNE, Universidad Nacional
del Nordeste, Resistencia y Corrientes, Argentina; USNM,
United States National Museum (Smithsonian Institu-
tion), USA; ZFMK, Zoologisches Forschungsinstitut und
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Museum Alexander Koenig, Germany. Standard digital
camera and scanning electron microscope (Laboratorio de
Microscopia de la Universidad Nacional de Mar del Plata)
were used to figure most important dental characters.
Dental terminology follows that of Edmund (1969) and
suggestions of Smith and Dodson (2003), and when nec-
essary reference to the terminology of Richter (1994) is
also made. Roman numerals are used to identify absolute
tooth positions. There is disagreement (see Zaher and
Rieppel, 1999 and Caldwell et al., 2003) regarding tooth
implantation at the histological level. Here, implantation
is described at a gross morphology level following Presch
(1974).

The systematics of Teiidae Gray, 1827 has been re-
cently modified, with new genera proposed and others
resurrected (Harvey et al., 2012; Goicoechea et al., 2016).
These studies are not osteologically based and many taxa
are not supported by osteological and/or dental charac-
ters. Considering the latter and the intended goal of this
contribution (which is an aid for paleoherpetology) we
follow the teiid systematics of Nydam et al. (2007).

RESULTS

All marginal tooth-bearing bones (premaxilla, maxil-
lae, and dentaries) present subpleurodont implantation,
with tooth bases attached to both a horizontal shelf (su-
pradental shelf in maxilla and premaxilla, subdental shelf
in dentary) and a vertical parapet. No pterygoid teeth
were observed. The amount of cementum on the marginal
teeth varies among teiids (Presch, 1974). In this case the
cementum is very abundant, completely covering tooth
bases. The enamel is smooth, with no marked striae, ex-
cept for the labial part of the carina intercuspidalis (sensu
Richter, 1994) in the posterior teeth. High magnification
demonstrates an apical cusp striation (Kosma, 2004).
Tooth replacement in adults is present (contra MacLean,
1974) (Fig. 1A, C, E) and replacements are always lingual
to functional teeth.

The premaxilla presents nine functional tooth po-
sitions. The teeth are conical and tall, the more central
teeth with apical mesiodistal compression, the more ex-
ternal (i.e., closer to the maxillae) are distally more conical
and posteriorly curved.

The maxilla has 17-20 functional tooth positions.
Up to tooth X teeth are unicuspid, conical and posteriorly
curved (Fig. 1A). The five anterior-most teeth are taller
than the following teeth and their apical end presents a
more pronounced posterior curvature. In some speci-
mens, the last of the unicuspid teeth is much larger and
robust than those preceding it. Tooth XI is bicuspid; the
main cusp is the labial one which occupies most of the
apical end of the tooth. The accessory cusp is located lin-
gually in a more anterior position than the apex of the

main cusp. There is no complete intercuspid ridge (carina
intercuspidalis sensu Richter, 1994); only the lingual face
of the labial cusp presents a marked crest. Posterior to the
lingual (accessory) cusp, a shallow, concave surface is de-
veloped. The following teeth are all robust, transversely
expanded, and bicuspid. The lingual cusp is always short-
er and situated in the middle of a marked crest of crescent
shape that limits the lingual side of the occlusion surface,
accompanying the base of the labial cusp (see dentary
tooth; Fig. 1G, H). This crest, the crescent ridge, is irregu-
lar and can present mesial and distal protuberances. Both
lingual and labial cusps present wear facets at their apices.

The dentary dentition is similar (but with more
teeth: 21-22) (Fig. 1C). The 14 anterior teeth are uni-
cupsid and the rest are bicuspid. As in the maxillae, the
transition from a unicuspid to bicuspid condition is very
short. It occurs between tooth positions XIV and XV, and
involves up to two teeth in which the lingual cusp is more
anteriorly displaced. The following teeth present a main
labial cusp, lingual to which is the crescent ridge where
the lingual cusp develops (Fig. 1G, H). Mesial and distal
protuberances are observed on the crescent ridge as in the
teeth of the maxillae.

DISCUSSION

Transverse bicuspid posterior marginal teeth are
present in two teiid genera, Dicrodon and Teius. Presch
(1974) briefly described the dentition of both genera,
pointing out several differences. One of these differences
is that the lingual cusp in Dicrodon is never as tall as the
labial cusps, while the cusps can be of almost equal size in
Teius (Brizuela and Albino, 2009) (Fig. 11). Another differ-
ence noted by Presch (1974) is the presence of a complete
intercuspid ridge (carina intercuspidalis sensu Richter,
1994) in Teius and not in Dicrodon where a crest is only ob-
served on the lingual side of the labial cusp (Fig. 1G, H, I).
Presch (1974: 347) mentions the possible biconodont
structure of the lingual cusp of Dicrodon, according to this
contribution this would correspond to the protuberances
develop mesially and distally on the crescent ridge, that
can be up to four (Kosma, 2004). In this study additional
characters are recognized that allow the distinction of the
dentition of these two genera. In occlusal view the cusps
of Dicrodon are more concentrically placed while in Teius
they are continuous with the labial and lingual tooth walls
(Fig. 1G, I). Moreover, in Dicrodon the lingual cusp sits on
a crescent ridge, a configuration which is not observed in
Teius where shelves (mesial and distal) are observed (Bri-
zuela and Albino, 2009; Fig. 1G, I). All these characters
allow clear and confident differentiation of both genera
based on the morphology of posterior teeth.

To date, the fossil record of these genera is scarce, re-
stricted to a few mentions of undescribed Pliocene-Recent
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Figure 1. Dental series of Dicrodon and Teius. Ventral views of the skulls of (A) Dicrodon guttulatum (SDS 30842) and (B) Teius teyou (UNMdP-O 16);
medial views of the right hemimandibles of (C) Dicrodon guttulatum (QCAZR 2139) and (D) Teius teyou (UNMdP-O 16); closeup of dentary dentition of
(E) Dicrodon guttulatum (QCAZR 2139) and (F) Teius teyou (UNNE 8715); (G, H) occlusal view of tooth XIX of Dicrodon guttulatum (QCAZR 2139); (I) oc-
clusal views of bicuspid tooth XII of Teius teyou (UNNE 8715). Abbreviations: la.c, labial cusp; li.c, lingual cusp; c.r, crescent ridge; i.r, intercuspid ridge;
r.z, replacement zone. Arrows indicate crescent ridge protuberances. (Fig. F and I courtesy of Tropical Zoology).
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material from Ecuador, Brazil and Argentina (Hoffstetter,
1970; de Queiroz, 2004; Brizuela and Cruz, 2013). This
is unexpected, since they are considered to have differen-
tiated during the Paleogene (Giugliano et al., 2007), and
their particular dentitional characteristics would make
these genera easily identifiable. The data presented here
will be useful in the generic determination of these lizards
fossils.

Thought distinct, both Dicrodon and Teius share
similar implantation and transverse bicuspid tooth mor-
phology, which raises several questions. Considering diet,
most Dicrodon species are considered herbivores (D. gut-
tulatum and D. holmbergi Schmidt, 1957) and only D. het-
erolepis Tschudi, 1845 is insectivorous (Hardeman, 2010;
van Leeuwen et al., 2011). Whereas most Teius (T. oculatus
D’Orbigny and Bibron, 1837 and T. suquiensis Avila and
Martori, 1991) are insectivorous (Acosta et al., 1991;
Avila et al., 1992; Cappellari et al., 2007) and in the case
of T. teyou Daudin, 1802 can additionally ingest fruits
of Ziziphus mistol (Cei, 1993; Varela and Bucher, 2002),
of which it is a legitimate seed disperser. Therefore, the
transverse bicuspid posterior teeth are adequate for both
insectivores and herbivores, suggesting that phyloge-
netic constraint might be involved. The question then
would be if the teeth (and the particular subpleurodont
implantation with abundant cementum) of Dicrodon are
homologous with those of Teius, i.e., did they arise once
among teiids or do they have independent origins? Ny-
dam et al. (2007) conducted an osteologically based phy-
logenetic analysis of Teioidea and Borioteiioidea Nydam
et al., 2007 (Polyglyphanodontia) and recover Dicrodon as
a sister taxon to Teius and both as sister taxa to the rest
of the Teiinae. In this scenario transverse bicuspid teeth
are synapomorphic to both Dicrodon and Teius. This is
also consistent with Harvey et al. (2012) combined (com-
bined allozyme, mtDNA, and 10 morphological charac-
ters) analysis in which Dicrodon and Teius are sister taxa
although nested among the other teiines. This is not the
case in other phylogenetic hypothesis in which Dicrodon
and Teius (or Teius and Dicrodon) are recovered as stem
to the rest of the Teiinae (Reeder et al., 2002; Giugliano
et al., 2007; Goicoechea et al., 2016), in these hypotheses
transverse bicuspid teeth would be homoplastic among
Dicrodon and Teius. More work is needed to resolve these
issues.
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