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ABSTRACT - Proboscideans are megamammals widely recorded in
South America Quaternary deposits, especially in Brazil, where many
specimens are found in tanks and caves. In tank deposits, the fossil
remains are usually recognized as adult individuals, although highly
and usually fragmented. The records of immature proboscideans are
rare, consisting of isolated teeth and jaw fragments, especially from
tank deposits. Here we describe a new and rare occurrence of an
immature proboscidean — a second upper left deciduous premolar
(DP2) of Notiomastodon cf. N. platensis — from Pernambuco State,
Brazil. This record increases the number of immature individuals
known for Notiomastodon in Brazil, contributes to the understanding
of the frequency of immature individuals in tank deposits, and
increases Notiomastodon geographic distribution in South America.

Keywords: South America, Quaternary, Proboscidea, immature,
tank deposit.

INTRODUCTION

The diversity of fossil proboscideans in South America
comprises two species: Notiomastodon platensis Ameghino,
1888 and Cuvieronius hyodon Fischer, 1814 (Moth¢ et al.,
2017). The latter is recorded in Bolivia, Peru, Colombia, and
Ecuador (in addition to Central and North America), while the
first is endemic to South America, being recorded all over the
continent (Ferretti, 2008; Lucas, 2013; Mothé et al., 2017).
All Brazilian records are recognized as the proboscidean
Notiomastodon platensis, although several specimens are
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not identified at species level due to the lack of diagnostic
features (Mothé & Avilla, 2015).

Most of South America records of proboscideans comprise
remains of adult individuals, although a few localities have
provided remains of newborn/immature proboscideans,
such as Tarija (Bolivia, with records of Cuvieronius hyodon,
Liendo-Lazarte, 1946; Mothé et al., 2016), Valle del Cauca
(Colombia, with records of Notiomastodon platensis, Mothé
et al., 2017; pers. comm.), Toca dos Ossos (Bahia, Brazil,
with records of N. platensis, Simpson & Paula Couto, 1957,
Cartelle, 1992; Mothé, 2010), Coronel Jodo de Sa (Bahia,
Brazil, with records of N. platensis, Dantas & Zucon, 2007)
and Lage Grande (Pernambuco, Brazil, with records of N.
platensis, Vidal, 1946; Castellanos, 1948; Simpson & Paula
Couto, 1957; Araujo-Junior et al., 2013a).

In northeast Brazil, there is a significant record of
Notiomastodon platensis, mainly from tank deposits (e.g.
Rolim, 1974a,b; Alves et al., 2007; Aratjo-Junior et al.,
2013a,b, 2015, 2017), and the same age profile is recognized
(predominance of adults of N. platensis, with rare exceptions,
such as Lage Grande tank and the Toca dos Ossos cave).
The tanks are natural depressions developed in outcrops of
basements rocks, filled by sediments that usually contain
remains of Quaternary vertebrates, such as megafauna
fragmented bones and teeth, among others (Aradjo-Junior et
al.,2013b, 2017).
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In this paper, we describe a new fossil specimen of an
immature proboscidean from a Quaternary tank deposit in
Pernambuco, northeastern Brazil.

MATERIAL AND METHODS

The material described here is a small and partially
fragmented tooth, collected in the Zabelé tank (ZPS; UTM:
24L 0759782 E, 9035190 S), in Capoeiras municipality,
Pernambuco State, northeastern Brazil (Figure 1).

Figure 1. Location of the Zabelé tank, Capoeiras municipality, Pernambuco
State, Brazil.

The material is housed at the collection of the Laboratory
of Paleontology at Department of Geology (DGEO),
Universidade Federal de Pernambuco (UFPE), Recife
municipality, Pernambuco, Brazil, under the Collection
number DGEO-CTG-UFPE 8912. The specimen morphology
was compared to specimens from a Colombian collection
(GKS, in the ICESI University, Cali, Colombia) and from
specific literature of South American proboscideans, such as
Simpson & Paula-Couto (1957), Mothé (2010) and Mothé e?
al. (2012,2013,2017). The dental morphology nomenclature
followed Tassy (1996), Green & Hulbert (2005) and Mothé
(2010).

RESULTS AND DISCUSSION

The specimen DGEO-CTG-UFPE 8912 (Figure 2) was
identified as the second upper left deciduous premolar (DP2)
due to several morphological features, such as bunodont
cusps (tooth with cusps in the shape of inflated cones) and
bilophodonty, i.e., presence of only two pairs of main cusps/
lophs, a feature diagnostic for Notiomastodon (Mothé &
Avilla, 2015). The tooth measures approximately 29.2 mm
in length and 36.8 mm in width. The metaloph (second pair
of main cusps) is wider than the protoloph (first pair of
main cusps) and, even fragmented, it is possible to note the
characteristic “pear shape” (in occlusal view) of the DP2. The
distal cingulum is also preserved, although fragmented in the
pretrites region (Figure 2).

Figure 2. DGEO-CTG-UFPE 8912, the second upper left deciduous premolar
(DP2) of Notiomastodon cf. N. platensis in occlusal (A) and lateral (B) views.
Scale bar =30 mm.

Due to the fragmentary nature of the specimen, only part
of the anterior cusps (protoloph) is visible. The metaloph
is formed by a pair of cusps united by the base, where it
is possible to note the metacone. There are several small
accessory cusps near the central sulcus and distal cingulum
(Figure 2). Only the distal cingulum is preserved (in the
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pretrite region, this structure is slightly worn), being formed
by small cusps, arranged laterally, and reaching the lingual
region. In the specimen, it is possible to note the preserved
dental roots (lateral view, Figure 2B), which could indicate
that the tooth was still in use by the animal at the time of death.
Compared to another DP2 specimen of Notiomastodon (GKS
000082) and specialized literature, we observed the similarity
of the dental crown morphology (Figure 3).

Regarding the specimen level of dental wear, we recognized
the wear stage 3 (advanced wear with cusps still visible,
Simpson & Paula-Couto, 1957), which allowed us to infer
that it belonged to an individual between 2-3 years old, i.e.,
an immature individual (Mothé ef al., 2016). In Quaternary
proboscideans, it is estimated that the deciduous second pre-
molar erupts between 6 months and one year old and is lost
at about 2-3 years old (Moss, 1996; Vaughan et al., 2000).
At this age, the calf is in the process of weaning, i.e., its diet
includes the mother’s milk and soft vegetation (Moss, 1996).
The wear pattern observed on the dental crown is caused by the
mastication of abrasive particles in the consumed vegetation
(Simpson & Paula Couto, 1957; Mothé & Avilla, 2015). In
the South American proboscideans, the deciduous dentition
is completely replaced by the permanent teeth as soon as the
proboscidean reaches sexual maturation (Mothé, 2010).

Figure 3. Comparison of the second upper left deciduous premolar (DP2,
DGEO-CTG-UFPE 8912) of Notiomastodon cf. N. platensis (A) with GKS
000082 - Valle del Cauca, Cali, Colombia (B). Scale bar = 30 mm.

Overall, DGEO-CTG-UFPE 8912 is fragmented and
worn, which turns difficult to describe its dental crown
structures. In addition, no papers describe the differences
of the deciduous premolars structures of Notiomastodon
and Cuvieronius, the two proboscideans known for South
America, and only the calf mandibles are better described in
the literature (e.g. Liendo-Lazarte, 1946; Moth¢ et al., 2016).
Both DP2 of Notiomastodon (GKS 000082 and DGEO-CTG-
UFPE 8912) are bunodonts and have molariform aspect.
However, the wear pattern of DGEO-CTG-UFPE 8912 is a
simple trefoil pattern, a diagnostic feature of Notiomastodon
deciduous premolars (Mothé, 2010; Mothé et al., 2017).
Thus, considering the dental crown morphology of the
specimen described and the fossil record of Notiomastodon
platensis in Brazil, including previously described immature
individuals from Pernambuco (e.g. Simpson & Paula-Couto,
1957; Rolim, 1974a,b; Cartelle, 1992; Alves, 2007; Silva et
al., 2010; Aratjo-Janior et al., 2013a, b, 2015, 2017), we
identified DGEO-CTG-UFPE 8912 as Notiomastodon cf.
N. platensis.

In tank deposits from northeast Brazil, there is a
predominance of adult specimens of Notiomastodon platensis,
instead of immature individuals (e.g. Aratjo-Junior et
al., 2013a, b, 2015). In this study, considering the lack of
distribution of distinct age groups of N. platensis from the ZPS
biocenosis, the unique record of an immature Notiomastodon
cf. N. platensis represents a rare preservation of immature
remains of proboscideans in South America (Liendo-Lazarte,
1946; Simpson & Paula Couto, 1957; Mothé, 2010; Mothé et
al.,2016). It is difficult to infer the type of death of individuals
preserved in fossiliferous assemblages from tank deposits, as
they are usually affected by temporal mixing (Aratijo-Junior
et al., 2013b, 2015, Araujo-Jinior & Bissaro-Junior, 2017).
It is possible to infer that the tooth described here was in use
at the moment of death, since it is in an intermediary wear
stage (stage 3 of Simpson & Paula-Couto, 1957) with roots,
which excludes the possibility of natural loss or discard of the
completely worn tooth (in an expected wear stage 4).

This occurrence might indicate that, probably, in other
tanks deposits, newborn or immature Notiomastodon platensis
specimens might have not been preserved due to taphonomic
processes (transport, tank shape, e.g. size of the material,
resistance to transport and frequency of immature individuals).
In tank deposits, specimens with size between 50-100 mm
(Araujo-Junior et al., 2013b; 2015) are common, in contrast to
the size of the specimen described here (<50 mm); in addition,
the deciduous teeth have lower resistance compared to other
elements of adult proboscideans (e.g. teeth, vertebra, long
bones), more abundant in tanks deposits, since they have a
thinner layer of enamel, smaller cusps and smoother dentine.
However, the record an immature Proboscidean in a tank
deposit described here offers new evidence for discussions
about taphonomic bias related to the osseous resistance of
the remains found in these accumulations. In addition, even
as an isolated finding, the specimen DGEO-CTG-UFPE
8912 widens the sparse record of newborn and immature
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Notiomastodon platensis individuals in South America and
contributes to the understanding of individual variations in
proboscideans.

FINAL REMARKS

We registered here a new occurrence of a DP2 of
an immature proboscidean (between 2-3 years old)
corresponding to Notiomastodon cf. N. platensis from a tank
of Pernambuco State, Brazil, to Quaternary of South America.
This occurrence provides new data for the understanding the
record of immature proboscideans in tank deposits, which is
related to lower osseous resistance. It is a rare occurrence,
increasing the number of immature individuals of N. platensis
recorded for assemblages from the Quaternary deposits of
South America.
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