
Journal of Systematic Palaeontology 4 (3): 285-291
doi:10.1017/S1477201906001854 Printed in the United Kingdom

Issued 11 August 2006
© The Natural History Museum

A NEW SPECIMEN OF TOXODONTIDAE

(NOTOUNGULATA) FROM THE URUMACO

FORMATION (UPPER MIOCENE) OF

VENEZUELA

Mariano Bond
Museo de La Plata, Paseo del Bosque s/n, 1900 La Plata, Argentina

Richard H. Madden
Department of Biological Anthropology & Anatomy, Box 3170 Duke University Medical Center, Durham,
North Carolina 27710, USA

Alfredo A. Carlini
Departamento Científico Paleontología de Vertebrados, Museo de La Plata, Paseo del Bosque s/n, 1900
La Plata, Argentina and CONICET, Cátedra de Anatomía Comparada, Facultad de Ciencias Naturales y
Museo, Universidad Nacional de La Plata, Argentina

SYNOPSIS A new specimen of Toxodontidae, consisting of a partial mandibular ramus with three
molars, is described from the Middle Member of the Urumaco Formation and compared with type
and referred material from all four taxa previously reported from Venezuela and with several better
known taxa of advanced Toxodontidae. Incomplete preservation and postmortem distortion make
an assessment of its morphology difficult. Despite these shortcomings, the new material does not
appear to represent any of the Venezuelan taxa previously described. The specimen shows a unique
combination of characters including a pattern of lingual enamel folds, weakly developed meta-
entoconid and well-developed ento-hypoconid fold (m1 and m2, not in m3), subrounded and lingually
expanded trigonid, transversely broad hypoconid and open labial enamel fold. In this combination of
features, the new specimen most closely resembles the types of Trigodonops lopesiand Mixotoxodon
larensis.
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INTRODUCTION

The Toxodontidae (Toxodontia, Notoungulata) is a clade
of endemic South American ungulates of medium to very
large size that are common and geographically and tempor-
ally widespread through the Oligocene to late Pleistocene
(Deseadan through Lujanian). Toxodontidae are also known
in North America from Pleistocene age deposits in Honduras

and El Salvador. Toxodontidae were among the first notoun-
gulates to be described in the scientific literature. Toxodon
platensis Owen, 1837, was based on a specimen collected
by Darwin in 1833 (Bond 1999). Toxodontidae is one of
the more diverse groups of notoungulates. Taxa included in
the family share a relatively derived arrangement of anterior
teeth involving a transversely broad array of heteromorphic
incisors and incisor tusks. They evolved high-crowned or
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286 MARIANO BOND ETAL.

hypsodont teeth early in their evolutionary history and ever-
growing cheek-teeth by the Middle Miocene. In addition,
the evolutionary history of the family involved progressive
simplification of the tooth crown pattern after the Middle
Miocene. Many taxa of Toxodontidae have been described
on the basis of fragmentary material, mostly dental remains,
without sufficient samples to permit a full appreciation of the
ontogenetic and intraspecific variation. It is likely that many
of the described taxa listed by Mones (1986) will prove to
be invalid with the discovery of more complete material and
more numerous samples.

Kraglievich (1934) made a series of observations about
Toxodontidae and its possible suprageneric groups. Sub-
sequently, Pascual (1965) undertook the first modern sys-
tematic revision of the more recent members of the family
(Middle Miocene-Pleistocene taxa), recognising the relat-
ively primitive Nesodontinae (Oligocene to early Miocene),
the morphologically specialised Xotodontinae and two sub-
families of more derived taxa, the Toxodontinae and the
Haplodontheriinae. Later, Madden (1997) proposed a new
subfamily of advanced Toxodontidae, the Dinotoxodontinae
(including Pericotoxodon Madden, 1997, Gyrinodon
Hopwood, 1928 and Dinotoxodon Mercerat, 1895), on the
basis of dental characters and presumably unique mandibu-
lar morphology. However, with the discovery and description
of Hoffstetterius imperator Saint-Andre, 1993, from Bolivia,
Saint-Andre (1993) could not confirm the validity of the
' Dinotoxodontinae '.

Most recently, Nasif et al. (2000) undertook an expli-
cit phylogenetic analysis of the family and recognised only
two subfamilies, the Nesodontinae and the Toxodontinae.
They included in this latter group all those taxa that had
been formerly included in Xotodontinae, Haplodontheriinae
or Dinotoxodontinae. Nasif et al. (2000) did not consider all
of the numerous described taxa in their analysis, in particular
omitting those based on fragmentary remains or that were
incompletely known.

To date, four taxa of Toxodontidae have been de-
scribed or mentioned for northern Venezuela, Gyrinodon
quassus Hopwood, 1928, Mixotoxodon larensis Van Frank,
1957, Alitoxodon sp. and Ocnerotherium sp. The holotype
of Gyrinodon quassus, BMNH 13158 (formerly BMGD, see
below), is a left mandibularramus with the crowns of m1-m3
broken at the alveolar margin. Together with the mandibu-
lar ramus and, presumably, from the same individual, are
isolated upper teeth including right I2, P2, P3, M1? and M3
and left P4 and M2?, skull cap and miscellaneous postcra-
nial elements. The upper teeth of Gyrinodon quassus have
never been adequately described or figured. All of this ma-
terial was collected in the 'La Puerta Formation' in western
Buchivacoa, Falcon, Venezuela. The existence of material of
Gyrinodon from the Urumaco Formation has been recorded
by Linares (2004).

Paula Couto (1982) referred isolated lower molars from
Acre Province (Brazil) to Gyrinodon. This referred material
includes AMNH 55788, right m1 or m2 (Paula Couto 1982:
fig 9A), AMNH 55779 and 55781, talonids of m1 or m2
(Paula Couto 1982: figs 10A and 10B) and DGM 532-M
(left m2?) (Paula Couto 1982: fig 11 A), DGM 545-M talonid
of left m1 or m2 (Paula Couto 1982: fig 12), DGM 531-M
fragmentary talonid of left m3 (Paula Couto 1982: fig. 13)
and AMNH 55733 fragments of left m3 (Paula Couto 1982:
fig. 14). Additional material from Acre has recently been

assigned to this genus, including upper and lower teeth
(Bocquentin & Silva 1994: fig. 2).

Mixotoxodon larensis Van Frank, 1957 was described
on the basis of holotype AMNH 48854, the symphyseal por-
tion of a mandible preserving left i1 and i2, right i1 to p3
and most of p4; and a number of paratypes including AMNH
48851, a partial left ramus with m1-3 and AMNH 48852, a
partial right ramus with p4, m1-3. In addition, isolated upper
teeth were referred to the same species (Van Frank 1957:
figs 9-10). The type material of Mixotoxodon larensis
was collected near the town of San Miguel south-west of
Barquisimeto, Lara State. Material referred by Van Frank
(1957) to Mixotoxodon larensis includes specimens from
Honduras (McGrew 1942) and El Salvador (Stirton & Gealey
1949; Webb & Perrigo 1984). Finally, Porta (1959) referred
a partial right mandibular ramus with p4-m2 from northern
Colombia to the same species.

Linares (2004) recently mentioned the presence of a
third taxon from a higher stratigraphic level in the Urumaco
Formation, Ocnerotherium Pascual (1954). Ocnerotherium
intermedium Pascual, 1954 (the only known species of the
genus) was established on the basis of a fragmentary right
maxilla with P1-M3 and an associated mandibular fragment
with p4 and another with right m2 and the trigonid of m3
(MLP 52-IX-17-1), from San Luis Province, Argentina. In
the same paper, Linares (2004) also mentioned the pres-
ence of Alitoxodon sp., based on a lower jaw of a young
adult. The type species of Alitoxodon, A. vetustus Rovereto,
1914, is from the Montehermosan (Pliocene) of Argentina
and is based on a lower jaw with deciduous molars (MACN
7835); the other species referred to this genus A. excavavatus
(Rovereto, 1914; see Kraglievich 1934) is based on a lower
jaw with poorly preserved dentition (MACN 2931), not fully
described and, very curiously, figured from its ventral side
(Rovereto 1914: pl. 10, fig. 6).

In addition to the material listed above, we have also
examined isolated and fragmentary teeth of Toxodontidae
indet. from the Urumaco Formation in the collection of the
UNEFM in Coro.

Other taxa of Tertiary Toxodontidae have been des-
cribed from Colombia and elsewhere in tropical South
America. These include Pericotoxodon platignathus
Madden, 1997 from Colombia and Trigodonops lopesi
Kraglievich, 1930 (Roxo 1921) from Brazil (see Paula Couto
1956). Less well-known taxa, including Abothrodon pricei
Paula Couto, 1944 and the numerous taxa proposed by Paula
Couto (1982), are mostly based on rather sparse material
from Acre in Brazil.

There is, as yet, nothing from Bolivia that is morpho-
logically comparable to this new specimen from Venezuela.
However, we have made limited comparisons with Hoffstet-
terius imperator because of the importance of this taxon
to our understanding of character distribution amongst ad-
vanced Toxodontidae. Finally, we extend our comparisons
somewhat more broadly to two somewhat better known taxa
from the late Miocene of Argentina and Uruguay, Dinotox-
odon paranensis and Pisanodon (Palaeotoxodon) nazari.

We have restricted our comparisons to the better-known
taxa of advanced Toxodontinae from tropical and subtropical
latitudes in South America, not because of any geographical
bias in our experience, but because of the broad morpholo-
gical similarity we find with the new material described here.
Whether this morphological similarity reflects underlying
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A NEW TOXODONTIDAE 287

Table 1 Measurements (in mm) of the lower molars of Venezuelan Toxodontidae

UNEFM-CIAAP616 Gyrinodon quassus† M13158 Mixotoxodon larensis AMNH 48852

m1 length
m1trigonid breadth
m1trigonid length

m2 length
m2 breadth
m2 trigonid length

m3 length
m3 trigonid breadth
m3 trigonid length

48

45.8

12.9

65.7
18.2
11.2

39.5

40.5

62

48
19
13.5

46
21

14
AMNH 48851

71?
19

13

†From Hopwood (1928: 573).

f From Van Frank (1957: table 4).

phylogenetic affinity is a question that requires more compre-
hensive analysis, which we do not attempt given our concerns
about the adequacy of the new material.

To check ontogenetic variation we examined juvenile
and adult material of Pericotoxodon, Dinotoxodon and Pis-
anodon that were at our disposal. In addition all of the re-
ferred material of Gyrinodon, Dinotoxodon and Mixotoxodon
together provide some additional constraints on the scope of
individual variation within single species of derived Tox-
odontidae that have simplified lower molar morphology.

Abbreviations

ACH, Achiri, Bolivia; AMNH, American Museum of
(Natural History), New York, New York; BMGD, British
Museum Geology Department; BMNH, British Mu-
seum (Natural History), London; DGM, Departamento de
Geologia e Mineralogia; DPV-FC, Departamento de Pale-
ontologia de Vertebrados, Facultad de Ciencias, Montevideo,
Uruguay; ICN, Instituto de Ciencias Naturales, Universidad
Nacional de Colombia, Bogota; MACN, Museo Argentino
de Ciencias Naturales 'Bernardino Rivadavia', Buenos Aires,
Argentina; MLP, Museo de La Plata, Universidad Nacional
de La Plata, La Plata, Argentina; MNHN, Museum Na-
tional d'Histoire Naturelle, Paris; OC, Quebrada de Ocando,
Urumaco, Falcon, Venezuela; UCMP, University of Califor-
nia Museum of Paleontology, Berkeley, California; UFAC,
Universidade Federal do Acre, Rio Branco, Brasil; UNEFM-
CIAPP, Universidad Nacional Experimental Francisco de
Miranda, Coro, Falcon, Venezuela.

SYSTEMATIC PALAEONTOLOGY

NOTOUNGULATA Roth, 1903

TOXODONTIA Owen, 1853

TOXODONTIDAE Gervais, 1847

Toxodontidae indet. (Fig. 1)
REFERRED MATERIAL. U N E F M - C I A A P 616, a portion of
left mandibular ramus with the base of the ascending ramus
and m1 tom3.

OCCURRENCE. Urumaco, Estado Falcon, Venezuela; Middle
Member of the Urumaco Formation, Late Miocene (Aguilera
2004; Ministerio de Energía y Minas 1997).

DESCRIPTION. The specimen offers only characters of the
horizontal ramus and the crown patterns of m1 to m3 for
comparison and has evidently been eroded on its lingual side
(Fig. 1B). The quality of preservation diminishes from m1
to m3, making details of crown structure more difficult to
ascertain on m2 and m3, especially crown proportions, the
distribution of enamel on the lingual aspect and the depth
and constancy of the lingual enamel folds. Establishing what
part of the observed morphology is real and what part was
subject to postmortem distortion, is necessary before we can
determine which features, if any, are unique and which are
shared with other taxa of Toxodontidae.

The specimen comes from an older adult, given the relat-
ive length of m3 (Table 1). The mandibular ramus is so poorly
preserved that it is not possible to establish the depth of the
ramus nor determine definitively whether the inferior mar-
gin was expanded inferolaterally as in Gyrinodon quassus,
Dinotoxodon paranensis, Pericotoxodon platignathus, Mix-
otoxodon larensis and some other Toxodontidae. The inferior
margin of the ramus is inferolaterally expanded in Mixotox-
odon larensis and the specimen referred to this species by
Porta (1959). A published photograph of UNEFM-CIAAP
616 taken before final cleaning and preparation (Aguilera
2004), suggests a deep mandibular corpus, as deep as that
seen in older individuals of Pericotoxodon platignathus.
In incompletely preserved specimens of Dinotoxodon and
Pericotoxodon, where the inferior margin of the mandible
is broken away and the margin is not preserved, it is still
possible to infer that the ramus was expanded inferolater-
ally by the outline contours of the ramus in transverse cross-
section. In taxa with mandibles that develop an inferolaterally
expanded ramus (e.g. Pericotoxon platignathus), the cross-
sectional outline of the ramus at m1/m2 (but especially at
the level of m3) is concave labially and convex lingually (see
Madden 1997: fig. 21.3). These contours are not bilaterally
symmetrical, but rather the anteroposterior axis of the labial
concavity occurs at a higher level on the ramus whereas the
anteroposterior axis of the lingual convexity is set at a level
beneath the pulp cavities of the molars. This configuration is
unmistakeable and very different from that observed in taxa
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288 MARIANO BOND ETAL.

1 2 3 4 5 6

7 8

Figure 1 (A), (B) Toxodontidae indet. UNEFM-CIAAP 616, partial left mandible with m1-3, from Urumaco Formation (Upper Miocene),
Urumaco, Venezuela. A, labial view; B, sterepair in occlusal view. C-T, occlusal views of the mandibular molar series in various Late Miocene
Toxodontidae. C, 'Pisanodon' (=Palaeotoxodon) nazari; MLP 76-VI-12-132, left m1-m3; Las Barrancas Member, Arroyo Chasico Formation,
Partido Villarrino, Buenos Aires Province, Argentina. D, 'Pisanodon' (=Palaeotoxodon) nazari; MLP 60-VI-18-63, juvenile left dp4, m1-m3
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A new T o x o d o n t i d a e 289

that do not display the deepened and inferolaterally expanded
ramus. The concavity of the labial aspect can be observed in
even rather poorly preserved material.

The three lower molars are hypsodont and very prob-
ably ever-growing. The crowns are elongate anteroposteri-
orly and narrow transversely, as is typical of advanced
Toxodontidae (e.g. Toxodon platensis). The crowns are
broadest at the trigonid, which extends lingually in subroun-
ded and enameless contour (as in Trigodonops lopesi, but
different to Gyrinodon quassus: see Figs 1F, 1J 1S). The
hypoconid lobe is broad transversely on m1 and especially
on m2 (as in Trigodonops lopesi). On the lingual side, the
weakly developed meta-entoconid fold makes the molar ap-
pear shorter anteroposteriorly than in other Toxodontidae
(e.g. Gyrinodon quassus). On the lingual side of the crown
the trigonid terminates posteriorly at the point of an inflection
in the lingual enamel band. Assuming this inflection to be a
remnant of the meta-enconid fold, its position on m1 and m2
indicates that the meta-entoconid fold was positioned some-
what more anteriorly than usual in Toxodontidae (Fig. 1).

As in all other advanced Toxodontidae (Pascual 1965;
Nassif et al. 2000), enamel is not continuous around the cir-
cumference of the crown, but is interrupted on the lingual
side anteriorly and posteriorly. The labial enamel fold sep-
arating the trigonid and talonid is well marked but shallow
and open, especially on m1 and m3. The ento-hypoconid
fold is relatively better developed than the meta-entoconid
fold, especially on m2. The ento-hypoconid fold was prob-
ably also present on m3, but is poorly preserved and its
configuration difficult to reconstruct. The middle lobe of the
talonid or entoconid is flat lingually rather than rounded or
convex.

In occlusal view the labial enamel of m2 and m3 is ir-
regularly undulated and this is unusual among Toxodontidae
because the labial enamel of lower molars generally displays
regular or smooth curvatures. Only the slight inflection of
the labial enamel near the posterior end of m3 appears to re-
flect real morphology. The third molar in Dinotoxodon (MLP
41-XII-13-4, MLP 57-X-10-123, MLP 39-XII-2-8) presents
a characteristic narrowing of the talonid of the crown at the
level of the ento-hypoconid fold, such that the posterior-
most lobe or hypoconid in m3 is narrower transversely than
the middle lobe or entoconid. However, with the exception
of this feature, irregular undulations in the labial enamel,
such as are seen on m2 and m3 in UNEFM-CIAAP 616, are

unusual and no other Toxodontidae displays similar irregular
undulations.

In addition to the irregularities of the labial enamel on
m2 and m3, the lower molar crowns (especially m2 and m3)
are narrow and their proportions seem to be unique among
Toxodontidae (Table 1). This suggests that the m2 and m3
crowns are compressed laterally. In addition, the long axes
of these crowns are concave in occlusal view and the m2 hy-
poconid is displaced out of its usual alignment such that the
posterior face of the hypoconid is not perpendicular to the
long axis of the crown, but instead is inclined anterolingually.
The posterior end of the talonid in m3 is similarly out of align-
ment with the long axis of the crown. The torsion or curvature
of the long axes of m2 and m3 is probably additional evid-
ence of postmortem distortion. These displacements explain
the irregular undulations of the labial enamel, the poor pre-
servation of the lingual enamel and lingual enamel folds on
m3 and the many expanded fractures on the labial side of m2
and m3 crowns. Of the three molar crowns, the first molar is
least affected by postmortem distortion and reveals no irreg-
ular undulations of the labial enamel and is the broadest of
the three molars. Thus, we hesitate to give significance to the
crown proportions of m2 and m3 and some of the peculiarities
of the arrangement of their lingual enamel folds.

In measurement, the m1 crown is longer than the m2
crown (Table 1). Generally, in Toxodontidae, m1 and m2 are
nearly equal in length, with m1 slightly subequal. Toxodon-
tidae with m1 longer than m2 are unusual and among the
taxa included here for comparison, this is observed only in
Mixotoxodon larensis (AMNH 48852) (Fig. 1Q, Table 1).

DISCUSSION

The pattern of lingual enamel folds in UNEFM-CIAAP 616,
wherein a weakly developed meta-entoconid fold occurs in
combination with a better developed ento-hypoconid fold,
is not unique among Toxodontidae. This pattern is found
to some degree in material of Pisanodon (MLP 76-VI-12-
132), Dinotoxodon (MLP 41-XII-13-4, MLP 57-X-10-123,
MLP 39-XII-2-8), Mixotoxodon (AMNH 48851-48852) and
Trigodonops (DGM 55-M).

While it is usually the case among Toxodontidae that m1
and m2 have similar patterns of lingual folds, in some taxam1
folds are better developed and more persistant than those of

(erupting); lower level (Vivero Member?), Arroyo Chasico Formation, Buenos Aires Province, Argentina. E, 'Pisanodon' (=Palaeotoxodon)
nazari; MLP60-VI-18-63, m1 crown outline at base. F, CIAAP 616 reconstructed left m1 to m3 from the middle Urumaco Formation, Venezuela. G,
cf. Gyrinodon sp.; UFAC1417 m1 or 2, from Bocquentin & Silva (1994: fig. 2g) H, cf. Gyrinodon sp.; UFAC1292 m1-m3 and UFAC1413 p4 from
Bocquentin & Silva (1994: figs 2f, h). I, ?Gyrinodon quassus; OC-69 (636), partial left m3. J, Gyrinodon quassus; BMNH M13158 (holotype)
mandibular m1-3. K, Dinotoxodon paranensis; MLP41-XII-13-4, right m2-3 (reversed), Ituzaingo Formation, east bank, Paraná River, Entre Rios
Province, Argentina. L, Dinotoxodon paranensis; MLP 57-X-10-123, left m1-3, Ituzaingo Formation, East Bank Paraná River, Entre Rios Province,
Argentina. M, Dinotoxodon paranensis; MLP 39-XII-2-8, left m2-3, El Brete, Paraná, Entre Rios Province, Argentina; Formací on Ituzaing´o. N,
Dinotoxodontinae indet.; FC-DPV-902, juvenile left dp4, m1-m3, Barrancas de San Gregorio, Departamento San Jośe, Uruguay. O, cf.
Dinotoxodon; FC-DPV-514, adult right m1-3 (reversed), Playa Sánchez, Departamento San Jośe, Uruguay; Camacho Formation (Lithofacies Kiy´u).
P, Hoffstetterius imperator; MNHN ACH 1 (holotype), right p2-m3 (reversed), Achiri, Bolivia. Q, Mixotoxodon larensis; AMNH 48854 right p2-4,
AMNH 48852 right m1-2, AMNH 48851 right m3. R, Mixotoxodon larensis; UCMPV4201/37040, El Salvador. S, Trigodonops lopesI; DGM 55-M
(holotype), left p3-4, m1-2; Upper Juruá River, Acre, Brazil. T, Mixotoxodon larensis crusafontI; ICN 0135 (holotype), p4-m2. U, dental
morphology and terminology in the lower molars of toxodontids (1, protoconid; 2, bucal enamel fold; 3, bucal enamel; 4, anterior fold;
5, metaconid; 6, meta-entoconid fold; 7, entoconid, entolophid; 8, ento-hipoconulid fold; 9, hypoconulid). Scale bar = 10 cm.
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m2. This is the case in Mixotoxodon, Hoffstetterius (MNHN
ACH 1), Dinotoxodon, Pisanodon and also Gyrinodon quas-
sus Hopwood, 1928. By contrast, inUNEFM-CIAAP 616 the
ento-hypoconid fold is better developed on m2 than on m1,
but we are unsure whether postmortem distortion has influ-
enced this peculiarity. An open ento-hypoconid fold such as
that of the m2 in UNEFM-CIAAP 616 is also found in mater-
ial of Dinotoxodon from northeast Argentina, although not in
the material referred to Dinotoxodon from Uruguay (DPV-FC
902). The peculiar combination of weakly developed meta-
entoconid fold and well-developed and open ento-hypoconid
fold is only found in material of Dinotoxodon from the
Ituzaingo Formation in Entre Rios Province, Argentina.

The combination of weakly developed meta-entoconid
fold, well-developed ento-hypoconid fold and transversely
broad m1 and m2 hypoconid is observed in Mixotoxodon,
Dinotoxodon and Trigodonops. However, the combination
of these three features plus an open labial fold is not known
in any other Toxodontidae and this combination of fea-
tures makes UNEFM-CIAAP 616 particularly interesting
and noteworthy. We hesitate to ascribe taxonomic signific-
ance to this unique combination of characters because of our
lack of knowledge about age-related variation in the labial
and lingual folds and the uncertain extent of postmortem
distortion.

Individual variation and patterns of age-related variation
in the lingual enamel folds in advanced Toxodontidae are dif-
ficult to sort out given our present understanding. No good
samples of material representing the full age-range within a
single species are yet available for any advanced Toxodon-
tidae except Pericotoxodon platignathus and this sample in-
dicates relatively little variation in the lower molar lingual
folds. However, juvenile and adult specimens of Pisanodon
(MLP 76-VI-12-132, MLP 60-VI-18-63) suggest instability
in the arrangement of m1 lingual folds. In this taxon, the
m1 lingual folds actually become better developed and more
deeply penetrant in older individuals. The same is true for
the Uruguayan material referred to Dinotoxodon (DPV-FC
902, DPV-FC 514) (Figs 1K-1O). Our observations suggest
that the arrangement of lingual folds in UNEFM-CIAAP
616 should provide a basis for resolving its taxonomic
affinity.

With regard to lower molar crown proportions, there
is relatively little variation within the single species sample
of Pericotoxodon platignathus (Madden 1997). By contrast,
however, there is considerable variation in m3 crown pro-
portions among adults of Dinotoxodon paranensis. Thus, in
addition to our concerns about the extent of the influence
of postmortem distortion on crown proportions in UNEFM-
CIAAP 616, individual variation in m3 crown proportions
can be considerable.

UNEFM-CIAAP 616 was tentatively identified as a spe-
cimen of Gyrinodon by Aguilera (2004). Gyrinodon, a toxo-
dontid whose only known species is G. quassus Hopwood
1928, was collected from beds of unknown age in western
Falcon State, Venezuela (Hopwood 1928; see also Van Frank
1957). Among the original material of G. quassus are upper
teeth whose morphology was never adequately described and
yet is critical for the taxonomic assessment of material sub-
sequently referred to Gyrinodon by other workers, including
the material from Acre (Paula Couto 1982) and UFAC 1292
and 1417 (Bocquentin & Silva 1994). We note that Nasif
et al. (2000) mentioned the presence of Gyrinodon in Bolivia

in addition to its occurrences in Venezuela and Brazil, without
providing information about the source of the evidence for
this claim.

A more detailed and critical examination of UNEFM-
CIAAP 616 from the Urumaco Formation, reveals a series
of characters of lower molar crown morphology that makes
its referral to Gyrinodon quassus problematical. Among
the differences, we note the following: (1) the trigonid is
shorter antero-posteriorly on the lingual side and does not
display a postero-lingually projecting metaconid, (2) the
meta-entoconid fold is less well developed, (3) the m1 ento-
hypoconid fold is less pronounced and more shallow, (4) the
labial fold is open and does not penetrate as far into the sub-
stance of the crown and (5) the entoconid is narrow in trans-
verse breadth and flattened lingually. These contrasts make
referral of UNEFM-CIAAP 616 to Gyrinodon untenable.

Expanding the hypodigm still further by including
UFAC 1292 stretches the concept of this species beyond
what we find acceptable given the proportions of the m2
and m3 trigonids as depicted by Bocquentin & Silva (1994:
fig. 2h).

Referral of UNEFM-CIAAP 616 to Mixotoxodon lar-
ensis is indefensible, with the following differences between
UNEFM-CIAAP 616 and the type material of Mixotoxodon
larensis: (1) the lower molar crowns of UNEFM-CIAAP
616 are narrower; (2) UNEFM-CIAAP 616 displays more
rounded trigonids anteriorly with enamel extending farther
lingually on the anterior face; (3) the m3 talonid in UNEFM-
CIAAP 616 does not taper gradually posteriorly as it does in
Mixotoxodon larensis; (4) the m1 lingual folds are less well-
developed and less penetrant; and (5) the lower molar labial
folds are open, not closed or appressed as in Mixotoxodon
larensis. Of these differences, the narrow crown porportions
may be a consequence of postmortem distortion (see above).
The development of the m2 metaconid and open labial folds
may reflect individual or age differences between UNEFM-
CIAAP 616 and the type of Mixotoxodon larensis Van Frank,
1957.

Comparison of UNEFM-CIAAP 616 to Ocnerotherium
intermedium Pascual, 1954 is made difficult by the incom-
pletely preserved lower molar material of the type of that
taxon (see Pascual 1954). Ocnerotherium intermedium is
comparable in size to Mixotoxodon larensis and UNEFM-
CIAAP 616. However, compared with USEFM-CIAAP 616,
the m2 and preserved parts of m3 are much broader in their
proportions while m2 has a broad entoconid and distinct
meta-entoconid and ento-hypoconid folds lingually in O. in-
termedium. Furthermore, the anterior face of the trigonid and
posterior face of the talonid on the m2 of O. intermedium are
perpendicular to the long axis of the crown. In these charac-
ters, O. intermedium is very different from UNEFM-CIAAP
616 and we cannot therefore refer UNEFM-CIAAP 616 to
this taxon.

The type species of Alitoxodon, A. vetustus, differs from
UNEFM-CIAAP 616 in that the m1 and m2 have distinct
lingual meta-entoconid and ento-hypoconid folds lingually
and the labial fold separating the trigonid and talonid is more
distinct. Furthermore, the trigonids of m1 and especially of
m2 are not lingually expanded as in UNEFM-CIAAP 616; in
A. excavatus, the poorly preserved m1-m3 apparently show
distinct meta-entoconid and ento-hypoconid lingual folds.
These differences prevent us from referring UNEFM-CIAAP
616 to Alitoxodon.
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In conclusion, UNEFM-CIAAP 616 cannot be referred
to Gyrinodon quassus, Mixotoxodon larensis, Ocnerotherium
intermedium, Alitoxodon vetustus or A. excavatus. We prefer
to maintain this new specimen as Toxodontinae incertae
sedis until more complete and undistorted material becomes
available.
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