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ABSTRACT - The Proboscidea were very prominent in South American ecosystems during the Pleistocene and part of the Holocene.
Specifically, in Valle del Cauca (Colombia), fossils of these large mammals have been found, reflecting an abundant presence in the region.
In this work, a mandibular fragment with a complete last molar (m3) is reported, found near the bed of the Cauca River, in the Juanchito
municipality of Santiago de Cali. According to the morphological features of the specimen, it is proposed that the remains belong to the
proboscidean Notiomastodon platensis. This study emphasizes the large geographical distribution of this proboscidean in South America,
including the Valle del Cauca, and provides new information on its presence in Colombia. In a paleoecological context, this work supports a
generalist condition based on the use of food resources associated with the tropical dry forest during the processes of glacial and
interglacial fluctuation that this type of ecosystem experienced during the Pleistocene epoch and that led to various changes in habitat aridity,
fragmentation, and heterogeneity.
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RESUMO - Os proboscideos foram muito proeminentes nos ecossistemas sul-americanos durante o Pleistoceno e parte do Holoceno.
Especificamente, no Valle del Cauca (Colombia), foram encontrados fosseis desses grandes mamiferos, refletindo uma presenca abundante
na regido. No presente estudo, é registrado um fragmento de osso dentario com um molar 3 completo (m3) encontrado nas proximidades
do leito do Rio Cauca na area de Juanchito, municipio de Santiago de Cali. De acordo com as suas caracteristicas morfologicas, ¢ proposto
que o espécime pertenga a espécie Notiomastodon platensis. Este estudo fornece evidéncias da grande distribui¢@o geografica desta espécie
na América do Sul, incluindo o Valle del Cauca e contribui com informagdes importantes sobre a presenca da espécie na Coldombia. Em
um contexto paleoecologico, este trabalho permite sustentar uma condigdo generalista baseada no uso de recursos alimentares associados a
floresta tropical seca durante os processos de flutuagdo glacial e interglacial que esse tipo de ecossistema experimentou durante o Pleistoceno
e que levou a varias mudangas na aridez, fragmentagao e heterogeneidade do habitat.

Palavras-chave: Notiomastodon, Quaternario, paleoecologia, megafauna, América do Sul.

INTRODUCTION

Among mammals, the order Proboscidea order is currently
represented by three species, the two African elephants
(Loxodonta africana and L. cyclotis) and the one from Asia
(Elephas maximus). Since their origin in Africa during the
Paleocene (60 Ma; Gheerbrant, 2009), the proboscideans
reached an outstanding diversity, managing to inhabit diverse
ecosystems at a global level during Paleogene and Neogene
(Shoshani & Tassy, 2005; Fisher, 2018). The historical
diversity of the group is estimated at over 175 species
and subspecies (Shoshani & Tassy, 2005), and there is a
continuous increase of taxa and new records, substantially
developing the knowledge of the evolution of proboscideans
(Mothé et al., 2017a; Zhang & Wang, 2020; Cantalapiedra
etal., 2021).

The proboscideans arrived in North America during the
early Miocene, specifically Mammutidae (true mastodons
from genus Mammut) and Gomphotheriidae (gomphotheres,
Fisher, 2018; Smith & De Santis, 2020). Finally, Elephantidae
(mammoths, Mammuthus genus) reached North America
during the early Pleistocene (Lucas et al., 2017; van der
Valk et al., 2021). Later, during the Great American Biotic
Interchange, only the brevirrostrine gomphotheres came to
colonize South America (Lucas, 2013; Cione et al., 2015;
Mothé et al., 2017a; Pelegrin et al., 2018), with the presence of
the monospecific genera Cuvieronius and Notiomastodon. The
former was widely distributed in the Americas, while the latter
is endemic to South America (Mothé & Avilla, 2015; Mothé
etal.,2016). Particularly in South America, the oldest records
with reliable datings are from the Argentine Marplatian, with
approximately 2.5 Ma, although the vast majority of findings
are from the middle—late Pleistocene (Lucas, 2013; Alberdi
& Prado, 2016; Mothé et al., 2017a).

Unlike other proboscideans, the gomphotheres from
South America present characteristic features related to the
configuration of cranial bones, showing a brachycephalic
skull, rounded and slightly elongated in the upper part and
developed tusks that could vary from straighter and more
elongated to upcurved in their most distal region (Mothé &
Avilla, 2015). The mandibular structure is short (brevirrostrine
condition), and the complex structure of the premolars and
molars is of paramount taxonomic significance, traditionally
being a source of diagnostic characteristics. The molars
present serial transverse rows of blunt cusps (lophs/lophids),

which appear along the occlusal surface. Each loph/lophid
is composed by a pair of rounded dome-shaped main cusps
and smaller accessory cusps that cover the intermediate
spaces between the cones or toward the midline of the molar.
Likewise, the study of tooth wear patterns has been key in
taxonomic differentiation, with the trefoil wear patterns being
an outstanding feature (Alberdi ef al., 2002; Chavez-Aponte
etal.,2008; Mothé et al., 2012a,b, 2017a,b; Mothé & Avilla,
2015).

The taxonomic study of South American proboscideans
has been very controversial. Historically, various analyses
from fossils have led to frequent synonymy in their
classification (Alberdi et al., 2004; Prado et al., 2005; Lucas,
2009; Mothé et al., 2014; Mothé et al., 2016, 2017a; Buckley
etal.,2019). Among the widely described and studied species,
Cuvieronius hyodon is a taxonomic consensus (Alberdi et
al., 2004; Prado et al., 2005; Lucas, 2009; Ferretti, 2010;
Lucas et al., 2013; Mothé et al., 2016, 2017a; Buckley et
al.,2019). It was distributed throughout the western Andean
system of South America, presenting the oldest records for
the lower—middle Pleistocene of Ecuador (Imbabura) and
many fossilized individuals from Tarija, Bolivia (Mothé
et al., 2016) and Peru (Alberdi et al., 2004; Mothé et al.,
2017a). The debate on the taxonomy of the other South
American proboscideans is more controversial. The genus
Stegomastodon was defined by Pohling (1912) from North
American remains dated to the Pliocene/Early Pleistocene,
and three species were identified (S. primitivus, S. mirificus,
and S. aftoniae). In South America, Cabrera (1929) proposed
the presence of this genus represented by the species S.
platensis and S. superbus. In addition, Cabrera (1929)
also described the species Notiomastodon ornatus that he
considered more primitive than those mentioned above, with
amore derived condition. Osborn (1936) proposed the genera
Cordillerion and Notiomastodon as valid for South America,
excluding the presence of Stegomastodon. Subsequent
paleontological studies followed the taxonomic proposal of
Cabrera (1929), and therefore, the use of Stegomastodon for
some South American records (see Ferretti, 2010; Mothé et
al.,2012a,b, 2017a). It should be emphasized that despite the
relative stability and consensus of Stegomastodon for several
decades, some studies proposed differences between the
specimens from North and South American Stegomastodon
and, therefore, that both lineages should be distinguished
(Osborn, 1936; Madden, 1984; Ferretti, 2008), thus rethinking
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Notiomastodon and Haplomastodon, the latter being defined
from remains found in Ecuador as H. chimborazi (Ferretti,
2010). Later works showed that there were no significant
differences between these South American taxa, and they are
considered synonyms (Mothé ef al.,2012a,b, 2017a,b; Lucas,
2013, Moth¢é & Avilla, 2015).

In this context, there is a need to know if Stegomastodon
would have colonized South America giving rise to two
species, S. platensis and S. waringi, as Alberdi & Prado (1995)
initially suggested, or if, in contrast, there is a divergence
between the North American (Stegomastodon) and South
American (Notiomastodon) lineage. In this sense, the most
recent studies by Mothé & Avilla (2015) and Mothé et
al. (2012b, 2017a,b) have analyzed this conflict, showing
significant evidence regarding cranial, mandibular, and dental
features exclusive of Stegomastodon specimens from North
America. This genus would have been distributed in North
America (with the southernmost record in Mexico), whereas
Notiomastodon is known as endemic to South America so
far (Lucas & Alvarado, 2010; Mothé¢ ef al., 2012b, 2017a),
a proposal which gained support in the most recent studies
in South American proboscideans (Mothé et al., 2012a,b,
2017a,b; Fisher, 2018; Buckley et al., 2019). Therefore,
the presence of two species in South America is currently
considered: Cuvieronius hyodon and Notiomastodon platensis.

The Colombian findings of proboscideans correspond to
Notiomastodon platensis, being recorded in the departments of
Cundinamarca, Boyaca, Santander, Atlantico, Bolivar, Huila,
Antioquia, Cauca, Narifio, and Valle del Cauca (Hoffsteter,
1971; Correal-Urrego, 1993; Correal-Urrego et al., 2005;
Villarroel & Clavijo, 2005; Gomez, 2006; Rodriguez-Florez
et al., 2009; Gutiérrez-Olano, 2010; Pdramo-Fonseca &
Escobar-Quemba, 2010; Pardo-Jaramillo, 2012; Mothé et al.,
2012a,b, 2017a; Valencia-Giraldo et al., 2016; Suarez-Ibarra
etal.,2021). Diagnostic Cuvieronius hyodon remains are still
unknown for Colombia, although its key position at northern
South America might have been part of its migratory route
between Panama and Ecuador (see Lucas & Alvarado, 2010;
Mothé & Avilla, 2015; Morgan et al., 2016). Many of these
proboscidean reports, nevertheless, show a high degree of
fragmentation and stratigraphic uncertainty, requiring a more
detailed study on diagnostic features for better taxonomic
identification and more precise dating of some occurrences.

For the department of Valle del Cauca, there are various
records of Notiomastodon platensis. The material reported
from the municipality of Toro was found in the bed of the
Cauca River and corresponds to various pieces, including
molars, fragments of the jaw, femurs, and ribs, in association
with human tools made with stone and other megafauna bones
(Rodriguez-Florez et al., 2009). In the towns of Zarzal and
La Victoria, remains of molars within the mandible were
found, attributed to an adult specimen. In the construction
zone of the current Alfonso Bonilla Aragon airport (Palmira),
many ribs remain were found, later sent to the Universidad
del Valle. In the municipality of Guacari, fragmented tusks
were found, associated with an archacological excavation
corresponding to the late Quimbaya (700—1300 BC); however,

they must be much older (Rodriguez, 2002, 2007). In Yumbo,
a condylar fragment, a molar, and a humeral head were found.
Of these remains, only the humeral head has been studied so
far (Rodriguez-Florez et al., 2009). Finally, in Cali, various
reports have been made and findings have taken place in the
bed of the Cauca River as it passes through the city, mainly
of molars, tusks, and jaws of juveniles and adults.

This paper reports a molar (m3) associated with a mandible
fragment found in the area of Juanchito, east of Santiago de
Cali. Its morphological characteristics are studied in detail in
the context of what is known for the region’s environmental
conditions during the Pleistocene—Holocene (Berrio et al.,
2002; Berrio, 2004), to shed more light on the knowledge of
the proboscideans from Colombia.

MATERIAL AND METHODS

Geographical location and geological context of the
discovery

This fossil specimen was retrieved from the bed of the
Cauca River near the town of Juanchito, on the right bank
of the river in the border area between the municipalities
of Santiago de Cali, Palmira, and Candelaria (3°2636"'N;
76°28°14""W, Figure 1). Sand and gravel are massively and
disorderly extracted for construction purposes at the site by
dredging the sedimentary material in the Cauca riverbed.

The precise location of the discovery is difficult to pin
down as the specimen was found among construction sand
purchased in a sandbox in the Juanchito sector in 2018. As the
piece was removed from its site, the stratigraphic information
was lost, but sand alluvium from the Holocene is likely to
occur (Lopez et al., 2005; Soto, 2015; Corporacion Autonoma
Regional del Valle del Cauca/CVC, 2017).

The fossil was found in the area of the Cauca River
identified as Valle Alto, between Timba, in the department of
Cauca and La Virginia in Risaralda, where the river descends
from 1,000 to 900 m above sea level (Soto, 2015; CVC, 2017).
In this area, 29 sub-basins of rivers classified as torrential are
recognized, which contributed drag material and sediments to
the Cauca River through their floods (Soto, 2015; CVC, 2017).

As it flows through the inter-Andean depression,
the Cauca River established an extensive, thick, and
heterogeneous alluvial plain of intercalated layers of clayey
silts, fine and coarse sands, gravels, and silts of very variable
thickness (Instituto de Geologia y Minas — INGEOMINAS
— & Departamento Administrativo de Gestion Medio
Ambiente — DAGMA, 2005). In addition to these deposits
of heterogeneous materials that make up the Quaternary
alluvial plain of the Cauca River identified on the local map
as geological unit Qalc, we can add the materials transported
by torrential tributaries that flow down from the western
mountain range and which, upon reaching the plain, abruptly
lose their dragging capacity, forming alluvial fans. This
hydrological dynamic makes it possible to identify a zone of
main alluvial plains fed by the divergence of the Cauca River
on its northward course, the filling of the riverbed, its drained
areas and old swamps with fine sediments, and the zone of
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Figure 1. Meander of the Cauca River in the Juanchito district, Candelaria municipality, Valle del Cauca. In the sector, formal and informal sand dumps have

been established that sell sedimented material from the Cauca riverbed.

the old riverbed with sandbanks in the abandoned meandering
bends (INGEOMINAS & DAGMA, 2005). In addition to
the geological and geomorphological studies carried out by
INGEOMINAS & DAGMA (2005), which provide very good
information about the alluvial deposit of the western bank of
the Cauca River as it passes through Santiago de Cali, there
is a second source of palaeoecological data that allows us to
reconstruct the environmental history of the Holocene south
of the Valle del Cauca from pollen, carbon, and '“C in nuclei
extracted in Quilichao and La Teta, carried out by Berrio et
al. (2002) and Berrio (2004).

Biometry of the studied material

In relation to the morphometric measurements of the tooth,
the criteria of Alberdi et al. (2002), Corona-M & Alberdi
(2006), and Chavez-Aponte et al. (2008) were considered,
including the proposal of the following measurements:
maximum length of the anteroposterior axis (mL) and
maximum width of the lingual-labial axis (mW). Cones or
rounded cusps were identified in the anteroposterior axis
according to their grouping as L1-L4. Likewise, the main
internal or lingual (IC) and external or labial (EC) cones
or cusps, which are grouped in pairs, the cones close to the
midline or mesocones (mc), the central cones (cc), the mesial
cingulum (em) and the characterization of the talonid (T), as

well as the last lophid or cone (narrowest distal region), are
also morphologically described. As for the lophids, the length
and width of the segments corresponding to each one (L1-L4)
were measured, as well as in the talonid (Figure 2). Finally, the
fossil was donated to the Environmental Sciences Laboratory
of the Ecology and Biodiversity Conservation research group
at the Universidad de Santiago de Cali (USC). Once it was
studied, the fossil was stored in the Reference Collection of
Zoological Practices- Universidad del Valle (CPZ-UV 7367),
located at Santiago de Cali.

SYSTEMATIC PALEONTOLOGY

Order PROBOSCIDEA (Illiger, 1811)
Superfamily ELEPHANTOIDEA (Gray, 1821)
Family GOMPHOTHERIIDAE (Hay, 1922)

Notiomastodon (Cabrera, 1929)

Notiomastodon platensis (Ameghino, 1888)
(Figure 3)

Material. CPZ-UV 7367, fragment of the left mandibular
ramus.
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Figure 2. Schematic drawing of the specimen CPZ-UV 7367, which shows the occlusal surface and details for measures (see text for abbreviations). Illustration
by Leonardo Belalcéazar. Scale bar = 10 cm.

Figure 3. Photograph and illustration of CPZ-UV 7367, in occlusal (A, A’) and left lingual (B, B’) views. Scale bars = 10 cm.

Description. The fossil specimen corresponds to a fragment
of the left mandibular ramus, with an average height of 11 having a concave surface, a protruding dental root and the
cm, with a last molar (m3) in use. The labial side of the canal of the mandibular duct can be seen, which is 1.5 cm in
mandibular fragment is smooth and relatively well preserved diameter, and about 16.5 cm are preserved. Toward the distal

with a convex surface, while its lingual side shows more wear,
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region, the beginning of the left mandibular ramus and part
of the retromolar fossa is preserved (Figure 3). However, in
both the anterior and posterior regions, an irregular fracture
is evident, exposing the fossilized spongy tissue. In the
specimen, some incrustations of sediment can be observed,
which consist mainly of siliceous sands and small pebbles of
variable composition. The molar is a bunodont tooth, the upper
region of the dental root presents the same color as the bone,
while, in the crown, the surface of the enamel is very glossy
and becomes dark gray to almost black. In the occlusal wear,
a light gray to almost white coloration and a trefoil pattern
is evident, and part of the yellowish-white dentin can be
observed. In addition, a 30° angle is observed on the occlusal
surface towards the labial surface, which would be the result
of wear due to chewing activity (Figure 3).

Cones or rounded cusps have been identified in the
anteroposterior axis based on their grouping as L1-L4. They
are also morphologically described as main IC and EC cones
that are grouped in pairs with the cones close to the midline or
midshaft or mesocones (mc), the central cones (cc), the mesial
cingulum (cm), and the characterization of the talonid (T), as
well as the last lophid (narrower distal region). Measurements
are presented in Table 1.

Table 1. Dimensions (in mm) of the Notiomastodon platensis molar (CPZ-
UV 7367) from Juanchito, Santiago de Cali. Abbreviations: L, length; W,
width; NA, not applicable.

Measurement with cingulum without cingulum
Max. L. 219.7 NA
Max. W. 88.5 NA
L.L1 46.6 NA
W.LI 87.7 81.8
L.L2 43.0 NA
W. L2 87.4 78.4
L.L3 49.0 NA
W. L3 83.0 79.0
L.L4 37.3 NA
W. L4 80.8 77.0
L. Talonid 52.8 NA
W. Talonid 60.0 51.1

DISCUSSION

From a descriptive point of view, the dental morphology
reported for m3 CPZ-UV 7367, with a maximum length of
219.7 mm and a maximum width of 88.5 mm, falls within the
ranges of morphological variability reported in other studies
for the South American species (Table 2), which is evidence
of a great intraspecific variability of m3 size. In addition,
the dental morphology studied in the specimen is consistent
with dental material reported for other locations in South
America and Colombia specifically, providing additional
information on the dental variability of South American
proboscideans. Some morphometric analyses show that the
Cuvieronius hyodon and Notiomastodon platensis molars

are quite similar, although Notiomastodon tends to have
larger teeth (Recabarren et al., 2014). Therefore, aspects
associated with dental complexity, cranial anatomy, and tusks
become relevant among the characteristics that differentiate
them. In this regard, Mothé & Avilla (2015) evince a greater
complexity in the dental structure with respect to the number
of cusps in Notiomastodon (from 35 to 82) with respect to
that reported for Cuvieronius (from 33 to 60), with both forms
showing significant differences in this aspect. Specifically, the
described specimen shows 70 cusps.

It should be noted that, despite the wide variability reported
and the measurements obtained, the taxonomic assignment
of the remains reported to the species Notiomastodon
platensis is fundamentally based on the comparison with
the material included in the literature. However, despite the
wide intraspecific variation evidenced here and in previous
studies, the specific assignment proposed here is also based
on various ecological and distribution analyses that have been
carried out for the South American forms, including those
reported in Colombia (Mothé et al., 2017a). During many
years, several reports for Colombia assigned specimens to
Stegomastodon. However, due to the most recent revisions
and advances in taxonomy of South American gomphotheres
(Mothé et al., 2012a, 2017a), the forms previously classified
as Stegomastodon are attributed to Notiomastodon, and that
makes the former exclusive to North America. According to
the above, the Juanchito proboscidean report contributes to
expanding the records of Notiomastodon platensis for the
Valle del Cauca. The various reports for the department of
Valle del Cauca (Table 3, Figure 4) show that this species
was an important inhabitant of the ecosystems of the Cauca
River valley during the Pleistocene—Holocene and adds to
the growing evidence that describes significant ecosystem
complexity during these times (Escobar-Florez, 2017). In
addition, it is interesting to note that the remains reported
so far are grouped into two areas of great geographical
proximity, which may suggest the importance of increasing
the sampling effort or analyzing the taphonomic conditions
and the dynamics of the Cauca River in the different areas
where reports have been made. In this way, these points show
a wide distribution of Notiomastodon in the Valle del Cauca
along the alluvial plain formed by the river.

According to the palacoecological evidence of the
region (Berrio et al., 2002, 2012; Berrio, 2004) at 13,150
BP, dry forest environments were transforming into open
environments dominated by grasslands, reaching aridity
peaks 7,500—4,300 years ago. Paleoecological studies have
established that 13,150 years ago (*C yr BP), there was an
active late glacial drainage in the region and a dry forest that
gradually transformed into open pastures, which is considered
an indicator of dry climate conditions. The regional dryness
reached its maximum severity 7,500 and 4,300 years ago,
which affected the dry forest ecosystem of southern Valle
del Cauca and the riverbed itself (Berrio ef al., 2002; Berrio,
2004). This explains the terraces and the system of intercalated
layers of clay sediments and sand horizons in its passage
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Table 2. Range of morphological variability of Notiomastodon associated with total lengths and widths measured in m3 for South America.

Morphometric measurement

Max length range

Max. width range

n specimens

Country of

report of m* (mm) (mm) the specimens
Villarroel et al. (1996) 197-208 74-76 3 Colombia
Alberdi et al. (2002) 155-210 73-92 9 Brazil
Alberdi et al. (2004) 188-236 81-99.5 4 Peru
Gutiérrez et al. (2005) not available 95-97 1 Uruguay
Alberdi et al. (2008) 185-260 72-95.5 15 Argentina
Chavez-Aponte et al. (2008) 180-211 78-99.7 5 Venezuela
Ferreti (2010) 189-250 78-92 9 Ecuador
Labarca-Encina & Alberdi (2011) ¢ 205-248 ¢ 75-95 10 Chile
Recabarren ef al. (2014) not available c 83-103 7 Chile
Table 3. Fossil reports of Notiomastodon made in various locations of the Department of Valle del Cauca.
Age Location Reported anatomical elements Reference
Holocene Juanchito, Cali m3 associated with mandibular ramus This study
fragment
Holocene Paso la Torre, Rozo various elements Escobar-Florez (2017)
Holocene Platanares, Yumbo various elements Escobar-Florez (2017)
Holocene Los Piles, Palmira juvenile molar Escobar-Florez (2017); De Andrade (2020)
Holocene Yumbo femoral head Rodriguez-Florez et al. (2009)
Pleistocene Alfonso Bonilla A Airport, Palmira rib fragments Gutiérrez-Olano (2010)
Pleistocene Hacienda Samaria, Zarzal remains without detail Correal-Urrego (1981)
Pleistocene Hacienda Chaquiral, Zarzal jaw fragment with molars Rodriguez-Florez et al. (2009)
Pleistocene San ?(;;t(())nio, Vag?isgzé??ar;i:jaifgilzfur COrreal-Urregg)l ;’1 31(2(()210(;))5); Gutiérrez-
associated with lithic projectile
Pleistocene La Victoria Molar fragment Rodriguez-Florez et al. (2009)

Figure 4. Geographical location of the findings reported in Valle del Cauca for Notiomastodon.
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through the geographical valley of the Cauca River and, in
particular, through the Juanchito sector.

This paleoecological scenario suggests that environmental
conditions with a high tendency towards aridity gave rise to
mixed environments with forest fragments and open areas
of grasses in the geographic valley. According to isotopic
analyses carried out for Notiomastodon in other regions of
South America with respect to feeding habits, it has been
estimated that these animals would have presented a mixed
and relatively flexible diet, consisting mainly of a mixture of
C3 and C4 plant components (Domingo et al., 2012, 2020;
Mothé et al., 2017). Therefore, Notiomastodon would have
been especially distributed in areas within a warm—temperate
climatic range, preferably occupying environments in an
ecological spectrum from partially open, dry tropical forests,
wooded savannas, and xerophilous grasslands, having a mixed
herbivorous diet (Rodriguez-Florez et al., 2009; Dantas et al.,
2013; Gutiérrez-Olano, 2010; Domingo ef al., 2012, 2020).
This mosaic of environments and variations is consistent with
the palaeoecological estimations made in the context of the
geographical valley of the Cauca River for the Pleistocene—
Holocene (Berrio et al., 2002) (Figure 5).

Besides, van der Hammen & Correal-Urrego (2001) dated
by “C some localities with Notiomastodon platensis suggesting
the presence of this species in Colombian ecosystems for an
interval of about 15,000 years. This hypothesis suggests

a scenario of coexistence between these mammals and
the first Paleo-American inhabitants, a factor that may be
relevant in understanding the causes that contributed to the
extinction of the Pleistocene megafauna and specifically
of Notiomastodon in the territory of Valle del Cauca and
Colombia. Evidence suggests that the first inhabitants of
South America would have made active use of the resources
from proboscideans, especially Notiomastodon (Mothé et al.,
2020). For the Valle del Cauca, in the municipality of Toro,
in particular, the remains reported have marks, probably of
human activity, and many tools made with hard tissues, which
could suggest some type of exploitation of these animals by
the first human inhabitants of the region (Rodriguez-Florez
et al., 2009). Finally, from the evolutionary point of view,
the suggested generalist condition of Notiomastodon in
terms of the eurybiomic occupation due its wide range of
geographic distribution (Dantas et al., 2013; Mothé et al.,
2017a,b) reflects an outstanding adaptive capacity, as well as
a wide spectrum of food resources utilization (Domingo et
al.,2012, 2020). Therefore, the species would have a greater
chance of survival in the event of climatic and environmental
changes (Vrba, 1992; Moreno Bofarull et al., 2008). This
scenario could suggest that the extinction process of South
American proboscideans may have been also triggered by
the pressure exerted by first American inhabitants reinforcing
transformations associated with environmental and climatic

Figure 5. Paleoreconstruction of Notiomastodon in the environmental context of the Valle de Cauca for the Pleistocene-Holocene. Illustration by Jacobo

Sabogal (after Pelegrin & Sabogal, 2019).
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variations affecting biomes as main driver in megafaunal
lineages extinction (Barnosky et al., 2004; Gutiérrez-Olano,
2010; Lima-Ribeiro et al., 2013; Mothé et al., 2020; Prates &
Perez, 2021; Araujo et al., 2021; Cantalapiedra et al., 2021).
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