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PALEONTOLOGICAL NOTE

How many species of the aquatic sloth Thalassocnus (Xenarthra:
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ABSTRACT. The aquatic sloth, Thalassocnus, is one of the most intriguing lineage of mammal known from the southern
pacific coast of South America during the late Neogene. It was initially recognized in Pert1, but recent paleontological
surveys also recorded its presence in Chile. However, the determination of how many species of Thalassocnus were
actually present in Chile remains as an open question. Here, we provide a detailed morphological description of an isolated
distal fragment of humerus recovered at the Mina Fosforita member (ca. 7 Ma), Bahia Inglesa Formation (Atacama
Region, northern Chile), which is referred to Thalassocnus. Morphological comparisons with others forms from Chile and
Pert allow us to attribute the CPUC/C/557 specimen to Thalassocnus cf. T. natans, though some degree of intraspecific
variation is acknowledged. The assessment of the stratigraphic provenance of the materials with previously assigned
to Thalassocnus from the Bahia Inglesa, Horcon and Coquimbo formations, permits us to propose that the taxonomic
diversity of Thalassocnus in Chile is unequivocal conformed by 7. carolomartini, and T. natans. We also admitted the
likely presence of 7. antiquus and probably T. yaucensis. Futures discoveries of more complete specimens, and/or the
detailed analysis of undescribed specimens from Chile will undoubtedly contribute to illustrate the evolutionary history
of the Thalassocnus radiation in Chile.
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RESUMEN. ;Cuantas especies del perezoso acuatico Thalassocnus (Xenarthra: Megatheriidae) existieron en
Chile?: nuevas evidencias de la Formacion Bahia Inglesa, con una revision de sus afinidades biocronologicas. El
perezoso acuatico, Thalassocnus, representa uno de los linajes de mamiferos mas intrigantes presentes en la costa Pacifica
del sur de Sudamérica durante el final del Neogeno. Inicialmente fue reconocido en Peru, pero estudios paleontologicos
recientes han demostrado su presencia en Chile. Sin embargo, la determinacion de cuantas especies de Thalassocnus
habitaron este pais no estd bien delimitada. En el presente trabajo se realizo una descripcion morfologica detallada de un
fragmento distal aislado de humero colectado en el miembro Mina Fosforita (ca. 7 Ma), de la Formacion Bahia Inglesa
(region de Atacama, norte de Chile), el cual se refiere al género Thalassocnus. Comparaciones morfologicas con otras
formas de Chile y Pert nos permiten atribuir el espécimen estudiado (CPUC/C/557) a Thalassocnus cf. T. natans, no
obstante, se reconoce cierto grado de variacion intraespecifica. Una revision de la procedencia estratigrafica de los
materiales asignados a Thalassocnus colectados en las formaciones Bahia Inglesa, Horcon y Coquimbo nos permite
proponer que la diversidad taxonoémica del género en Chile esta conformada de manera inequivoca por 7. carolomartini y
T. natans. También admitimos la posible presencia de T. antiquus y probablemente 7. yaucensis. Futuros descubrimientos
de especimenes mas completos, y/o el analisis detallado de especimenes colectados (pero no descritos) en Chile, sin
duda contribuiran a ilustrar la historia evolutiva de la radiacion de Thalassocnus en Chile.

Palabras clave: Formacion Bahia Inglesa, Neogeno, Thalassocnus, Perezosos, Chile.
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1. Introduction

The modern sloths (Xenarthra: Folivora) are a
group of mammals native to South America with
strictly arboreal habits (Vizcaino and Loughry, 2008).
Nevertheless, sloths have a long evolutionary history
in South America, with some taxa dispersed later
into Central and North America and the Antillean
Islands (e.g., McDonald, 2005; Rincén et al., 2018).
The earliest putative sloth, Pseudoglyptodon, comes
from the late Eocene of Cerro Blanco, Argentina
(McKenna et al., 2006; Gaudin and Croft, 2015). But
taxonomic and ecological diversification of sloths
began during the Oligocene (Deseadan SALMA)
with several distinct lineages represented at this
time (Pujos et al., 2007; McDonald and De luliis,
2008; Shockey and Anaya, 2011). The fossil record
of North and South America reveals that sloths were
extremely diverse in terms of the number of genera
(more than 90 named genera, McKenna and Bell,
1997; Wilson and Reeder, 2005), range of body si-
zes, as well as distinctive locomotives adaptations,
which is a reflection of the variety of habitats in
which they lived (Muizon and McDonald, 1995;
White, 1997; McDonald, 2005; McDonald and De
Tuliis; 2008, Shockey and Anaya, 2011; Toledo et
al., 2014), including arboreal (Pujos et al., 2007),
fossorial (Bargo et al., 2000), scavenging (Farifia and
Blanco, 1996) and aquatic habits. The last adaptation,
unique among sloths, has been suggested for the
genus Thalassocnus (Muizon and McDonald, 1995;
Amson et al., 2014, 2015a, b, c).

This genus, initially described based on cranial
and postcranial remains from the Pisco Formation
(late Miocene to Pliocene in age) in the Sacaco area
(Pert), was referred to the subfamily Nothrotheriinae
(Muizon and McDonald, 1995). However, recent
phylogenetic analysis suggest that it is clustered
amongst the Megatheriidae (Amson et al., 2016).
Currently, five species of Thalassocnus are recog-
nized based in materials recovered from successive
horizons, including: 7. antiquus Muizon et al., 2003
(8 to 8.8 Ma; Late Miocene), T natans Muizon and
McDonald, 1995 (ca. 7.30 Ma; Late Miocene), T.
littoralis McDonald and Muizon, 2002 (7.1 to 5.93
Ma; Late Miocene), T. carolomartini McDonald and
Muizon, 2002 (ca. 3.9 Ma Ma; Early Pliocene) and
T. yaucensis Muizon et al., 2004 (Early Pliocene)
(McDonald and Muizon, 2002; Muizon et al., 2003,
2004a,2004b; Amson et al.,2014,2015a, b, c; De Los

Arcos et al., 2017; C. de Muizon, personal commu-
nication, 2018). All of these species were described
on the basis of remains found in the Pisco Formation
(Peru). In this Formation, Thalassocnus remains are
associated with marine invertebrates and vertebrates
that inhabit coastal marine environments (Muizon
and DeVries, 1985; Bianucci ef al., 2016). In part
because of these taphonomic conditions, it was initially
suggested that Thalassocnus was probably adapted to
aquatic or semi-aquatic environments (Muizon and
McDonald, 1995). Later studies demonstrated the
progressive increase of osteosclerosis and pachyostosis
through time along the lineage, reminiscent of that
observed in some marine mammals (Amson et al.,
2014). Thalassocnus likely fed on marine vegetation
within the water, possibly forced by the desert nature
of the Peruvian coast during the Neogene (Muizon
and McDonald, 1995; Amson et al., 2014; Amson
etal.,2015a,b,c).

Although the most complete specimens of Tha-
lassocnus comes from the Pisco Formation (Pert),
remains belonging to this taxon have also been found
in marine-coastal deposits of the Neogene of Chile
(Canto et al., 2002, 2008; Suarez et al., 2011; Pyenson
etal.,2014; De los Arcos et al., 2017). These records
were initially given in the Bahia Inglesa Formation,
and more recently in the Coquimbo and Horcon
Formations, representing the southernmost record
of the genus, previously considered endemic to Perti
(Canto et al., 2008; Muizon et al., 2003; De los Arcos
etal., 2017). To date, distinct species of the aquatic
sloth Thalassocnus have been mentioned in Chile
including: T. natans (Suarez et al., 2011; Pyenson
etal.,2014), T. carolomartini (De los Arcos et al.,
2017), a form similar to 7. antiquus or T. natans
(Canto et al., 2008), an intermediate form between
T. littoralis and T. natans (Suarez et al., 2011), and
one of the species of Thalassocnus younger than
T’ natans (De los Arcos et al., 2017). However, the
material reported in some cases has not been described
in detail or even illustrated (e.g., Suarez et al., 2011;
Pyenson et al., 2014), limiting our understanding of
the taxonomic diversity of Thalassocnus in Chile. As
a consequence, in contrast to the outstanding fossil
record from Perq, a definitive determination of how
many species of Thalassocnus inhabited Chile during
the Neogene remains an open question.

The collection of the Geological Museum “Lajos
Biro Bagoczky” of the Universidad de Concepcion
(Biobio Region, Chile) contains an isolated fragment
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of humerus from the Bahia Inglesa Formation that
shows morphological affinities with Thalassocnus.
The main goals of this work are to provide a detailed
description of this specimen, put the recognized
finding of Thalassocnus in Chile in chronological
framework, and reappraise the taxonomic diversity
of the clade in Chile.

2. Geological context

The Bahia Inglesa Formation forms a clastic and
semi-consolidated sequence of Middle Miocene to
Late Pliocene age, deposited in different sedimentary
environments ranging from rocky shoreline to upper
continental slope (Marquardt ez al., 2000; Achurra,
2004; Le Roux et al., 2016). The main outcrops
of the unit are found on the coast of the Atacama
Region (around 27°S, Chile; e.g., Le Roux ef al.,
2016). Bahia Inglesa Formation is highly fossilif-
erous, presenting different stratigraphic levels with
abundant marine vertebrates (e.g., Walsh and Hume,
2001; Suarez et al., 2004; Chavez, 2007, 2008) and
invertebrates (Marchant et al., 2000). This Formation
was formerly divided into three members, Morro,
Bonebed and Lechero (Walsh and Suarez, 2005).

But recent studies have divided the formation, from
base to top, in nine members: El Pimiento, Puerto
Viejo, Punta Totoral, Cerro Ballena, La Higuera,
Chorrillos, Mina Fosforita, Rocas Negras and Que-
brada Blanca (see Le Roux et al., 2016 for details).
The specimen described here comes from outcrops
near to the cities of Bahia Inglesa (Fig. 1), probably
from the mine ’La Fosforita” (M. Suarez, personal
communication, 2017), which belongs to the member
Mina Fosforita. This member exhibits the greatest
variability of depositional environments in the Bahia
Inglesa Formation, ranging from the upper shoreface
to the upper continental slope (see Le Roux et al.,
2016 for details). The Mina Fosforita Member (ca. 7
Ma; Late Miocene) is characterized, among others, by
the occurrence of abundant shark teeth and cetacean
bones in successions of thick clay-rich sandstones
(see Le Roux et al., 2016 for details).

3. Materials and methods

The material studied is deposited in the Geological
Museum “Lajos Birdé Bagdczky”, Universidad de
Concepcion, Concepcion (Chile). The measurements
were taken using a digital caliper and were expressed

M 27°06's

27°12'S

70°54' W

70°48' W

FIG. 1. Geographical and geological settings of the Bahia Inglesa Formation, Atacama Region, northern Chile (~27°S). A. Continental
(black star indicates the location of the study area) and B. regional geographic provenance of the specimen CPUC/C/557 (red
star). The pale yellow polygons in B indicates the outcrops of the Bahia Inglesa Formation near to the Caldera town (based

on Godoy et al., 2003).
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in millimeters (mm). We followed the humerus
osteological nomenclature proposed by Amson
et al. (2015a). The comparisons were made from
previous descriptions of Thalassocnus species found
in the literature and extensively reviewed recently
(e.g., Amson et al., 2014, 2015a, b, ¢; 2016; De los
Arcos et al., 2017).

Institutional abbreviations. CPUC, Coleccion
Paleontoldgica de la Universidad de Concepcion,
Concepcion, Chile; SGO.PV, Museo Nacional de
Historia Natural, Santiago de Chile, Chile; MPC,
Museo Paleontoldgico de Caldera, Caldera, Chile

4. Systematic paleontology

Order Xenarthra Cope, 1889
Suborder Folivora Delsuc, Catzeflis, Stanhope,
Douzery 2001 (=Tardigrada Latham and
Davies, 1795).

Infraorder Megatheria McKenna and Bell, 1997
Family Megatheriidae Gray, 1821
Subfamily Thalassocninae Muizon,

McDonald, Salas and Urbina, 2004
Thalassocnus Muizon and McDonald, 1995
Thalassocnus cf. T. natans Muizon and

McDonald, 1995

Referred material. CPUC/C/557, a well-preserved
distal fragment of a right humerus, with an eroded
entepicondylar crest.

Locality and age. The specimen here described
was collected in 1973 by the Professor Lajos Biro
Bagoczky in beds of the Member Mina Fosforita,
Bahia Inglesa Formation (unfortunately without
further details). According to Le Roux et al. (2016)
this member has an estimated age of 6.3-7.6 Ma
(Late Miocene).

Description. In anterior view, the distal portion of
the deltoid, pectoral and brachiocephalic crests are
preserved (Fig. 2A). The brachiocephalic crest is present
in the four latest species but absent in 7. antiquus
(Amson et al., 2015a). The junction of these crests,
is elevated above the shaft in lateral view (Fig. 2D),
this elevation is similar to that observed in other
Thalassocnus spp. (Amson et al., 2015a). The deltoid
crest is less expanded laterally than in 7. littoralis
(Amson et al., 2015a). A well-developed and rounded
lateral epicondyle is positioned lateroproximally to
the capitulum: in anterior view, the distal surface
of the lateral epicondyle is more proximal than the

distal edge of the capitulum, showing a clear step
between both surfaces. As a consequence, a sulcus
is present between the medial edge of the lateral
epicondyle and the lateral edge of the capitulum, as
is observed in 7. antiquus and T. natans (Amson et
al.,2015a). The lateral-most edge of the epicondylar
ridge is rather parallel to the humerus shaft
(Fig. 2A). The epicondylar ridge is not laterally
expanded as in Nothrotheriops, neither compressed
as in 7. yaucensis (a consequence of the small size of
the lateral epicondyle in the latter taxon), resembling
T. littoralis than earlier species (Fig. 2A). The radial
fossa is partially filled with sediment, but appears
to be shallow (resembling 7 yaucensis) and oval in
shape (resembling all Thalassocnus spp. except 1.
yaucensis; Fig. 2A; Amson et al., 2015a). Its proximal
margin is located towards the perpendicular edge of the
epicondylar ridge (Fig. 2A). The proximal curvature
of the epicondylar ridge begins between the distal
junction of the deltoid, pectoral and brachiocephalic
crests and the proximal tip of the radial fossa (Fig. 2A).
In anterior view, the medial epicondyle is rounded
and lies close to the distal end of the humerus. The
medial edge of the medial epicondyle slopes slightly
proximally (Fig. 2A), being similar to 7. yaucensis
and 7. antiquus, but unlike 7. littoralis and T. natans,
in which it slopes distally or is parallel to the shaft,
respectively (Amson et al., 2015a). The transverse
expansion between the epicondyles is roughly
symmetrical (Fig. 2A), a condition that is not observed
in T yaucencis (Amson et al., 2015a). Because the
medial edge of the medial epicondyle slopes distally
in T. littoralis, we considered the transverse expansion
of the epicondyles as asymmetrical in this taxon, a
condition that does not occur in 7. carolomartini,
in which it is roughly symmetrical (De los Arcos
etal, 2017).

On the distal articular surface, in anterior view, a
hemispherical capitulum and a flattened anteromedial
part of the trochlea (Amson et al., 2015a) are observed.
The capitulum is mainly limited to the antero-distal
surface of the humerus and narrows distally with no
extension on the posterior surface (Fig. 2A, B). The
antero-proximal edge of the capitulum is convex and
slightly proximal to the antero-proximal edge of the
trochlea (Fig. 2A). In anterior and distal views, the
capitulum and the trochlea are separated by a “V”-
shaped groove (Fig. 2A), forming an angle of ca.
125° (Fig. 2E); resembling to 7. natans, but unlike
T. littoralis and T. yaucensis, in which the groove
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FIG. 2. Photographs (upper) and schematic drawings (lower) of the distal fragment of right humerus of Thalassocnus cf. T. natans
(CPUC/C/557) from the Bahia Inglesa Formation (Chile), in anterior (A), posterior (B), lateral (C), medial (D) and distal (E) views.

is narrower (Amson ef al., 2015a). The surface
formed by the distal edge of the trochlea is slightly
tilted distally (Fig. 2A), being similar to 7. natans
and T antiquus. In anterior view, the coronoid fossa
expands distomedially towards the proximal edge
of the medial epicondyle. Is not possible to observe
the proximal shape of the coronoid fossa because of
the erosion of the entepicondylar bar (Fig. 2A). The
coronoid fossa is separated from the radial fossa by
a low ridge (Fig. 2A).

In posterior view, the medial epicondyle is
distinctively narrow, mostly resembling T. antiquus
(Fig. 2B), while it is broader in latter species
(T natans and T. littoralis) (Amson et al., 2015a).
The distal edge of the medial epicondyle is not
aligned with the distal edge of the trochlea (Fig.
2B, E), as occurs in 7. antiquus. Both are separated
by a wide and deep groove which extends on the
posterior surface of the humerus proximally to the
distomedial area of the olecranon fossa. This groove
borders all the medial edge of the trochlea (Fig.
2B, D, E). It appears to be similarly developed in
T antiquus, but less so in later species (Amson et
al., 2015a). In posterior view, the medial and lateral

edges of the trochlea are subparallel, as is observed in
T. littoralis, but unlike earlier species (Amson et al.,
2015a). The proximal edge of the trochlea is wide
(31 mm), roughly rectangular in shape, and forms
the distal margin of the olecranon fossa (Fig. 2B).
The olecranon fossa is deep, broad, and rounded; it
is slightly wider than the trochlea (Fig. 2B). This
fossa is not uniformly excavated. The latero-distal
two-thirds are more excavated than the rest of the
fossa, while in the medio-proximal third a shallower
sub-fossa is observed, separated from lateral sub-
fossa by a narrow ridge (Fig. 2B). In lateral view,
the epiphysis is slightly displaced anteriorly (c. 10°)
relative to the humerus shaft, while in the other
Thalassocnus species this feature is less conspicuous
(e.g., Amson et al., 2015a).

The epiphysis of CPUC/C/557 (Fig. 2), totally
fused to the diaphysis indicates an adult individual.
The proximo-distal length of the humerus fragment is
135 mm, while the proximo-distal length between the
distal joint of the deltoid, pectoral and brachiocephalic
crests and the distal surface of the humerus is 85
mm. Amson et al. (2015a) suggest that the junction
of these crest is located approximately at the distal



698 HoOWw MANY SPECIES OF THE AQUATIC SLOTH THALASSOCNUS (XENARTHRA: MEGATHERIIDAE) WERE IN CHILE?...

two-thirds of the shaft. Accordingly, the estimated
proximo-distal length of the complete humerus
(CPUC/C/557) must be ~255 mm. This length is
similar to those reported for T natans, and in the
range of size of T_ littoralis (Amson et al.,2015a). In
CPUC/C/557, the distal medio-lateral width between
the large tuberosities is 84.7 mm, being rather similar
to those of 7. yaucensis, and definitely narrower than
the four other species especially compared with 7.
natans and T. littoralis (Amson et al., 2015a). The
medio-lateral distal articular surface (capitulum plus
the trochlea) is 65.2 mm width, being within the
size range observed for the other species, except 7.
carolomartini (83.6 mm), which is apparently the
largest known species (Amson et al., 2015a). The
proportion between the medio-lateral distal articular
surface and epicondylar width is 1.3 in CPUC/C/557,
being smaller than other Thalassocnus spp. (Table 1).
In addition, if we considered accurate the estimation
of the proximo-distal humerus length of CPUC/C/557,
the proportion between it and the epicondylar
width would be 3, while in other Thalassocnus spp.
range between 2.4-2.7 (no data for the two younger
species; Table 1). These proportions suggest that in
CPUC/C/557 the epicondylar width is smaller than
in other recognized Thalassocnus species, excepting
T yaucensis.

Remarks. The combination of the following
features: entepicondylar foramen (possessed by all
Notrotheriidae and some Megatheriidae), rounded
and distally positioned medial epicondyle allows

us to refer the specimen CPUC/C/557 to the genus
Thalassocnus (Amson et al., 2015a; Amson et al.,
2016). The only Thalassocnus humerus described
from Chile, has been referred to 7. carolomartini
(De los Arcos et al., 2017). Although the specimen
is partially prepared, it is possible to observe the
transverse width of the distal end, the reduction of
the medial epicondyle, and the symmetry of the distal
epiphysis (De los Arcos et al., 2017). CPUC/C/557
clearly differs from this humerus in having medial
and lateral epicondyles more proximally placed, and
an epicondylar ridge almost parallel to the humerus
shaft (Fig. 2A, B).

In terms of the specific affinity of CPUC/C/557,
certain morphological characters allow us to
distinguish it from the some of the recognized forms
of Thalassoncus. In anterior view, CPUC/C/557,
T natans and T. littoralis have a brachiocephalic
crest, whereas it is absent in 7. antiquus (no data are
available in T yaucensis and T. carolomartini; Amson
et al.,2015a). In anterior view, the lateral edge of the
trochlea is distinctly tilted distally, as in 7. natans
and T. antiquus, but unlike later species (Amson et
al., 2015a; De los Arcos et al., 2017). The proximal
junction area between the capitulum and trochlea in
CPUC/C/557 is a wide “V” shaped groove, as in T.
natans; while in T. littoralis the groove is narrower,
and in 7. yaucencis and T. antiquus the groove is
almost absent (Amson et al., 2015a). In posterior
view, the distal edge of the medial epicondyle is
well proximal to the distal edge of the trochlea, a

TABLE 1. MEASUREMENTS (IN MILLIMETERS) OF THE DISTAL PORTION OF THE HUMERUS (CPUC/C/557) OF THALASSOCNUS
CF. T. NATANS RECOVERED FROM THE BAHIA INGLESA FORMATION, AND OTHER THALASSOCNUS SPP. (BASED

IN THE DATA OF AMSON ET AL., 2015a).

Measurement T. antiquus I I littoralis 1. l.tttorahs L. littoralis T. carolomartini  T. yaucensis CPUC/C/557
natans  (mean; n=7)  (min; n=7) (max; n=7)
Greatest PD length (A) 245 2554 251,1 227,0 284,0 297 - 255%*
Distal tuberosities
> *
areatest ML width (B) 91 104,2 102,5 91,3 116,1 <120 87,8 84,7
Distal articular surface,
ML width (C) 66,5 67,6 67,2 58,1 75,5 83,6 62,6 65,2
Proportion (A)/(B) 2,69 2,45 2,45 2,49 2,45 - - 3,01
Proportion (B)/(C) 1,37 1,54 1,53 1,57 1,54 - 1,40 1,30
Proportion (A)/(C) 3,68 3,78 3,74 3,91 3,76 3,55 - 3,91

Abreviations: PD: proximodistal; ML: mediolateral; *: estimated measurement.
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trait reminiscent of 7. natans and T. littoralis. These
last features indicate at first close morphological
affinities of CPUC/C/557 with T. natans. However,
CPUC/C/557 presents a suite of distinctive characters:
distal epiphysis slightly shifted anteriorly relative to
the shaft (in lateral view; Fig. 2C), wide and deep
groove surrounding medially the trochlea (Fig. 2B, D),
transverse expansion of the epicondyles less
pronounced than in other Thalassocnus species
(except T. yaucensis).

Although recent works have demonstrated the
relevance of postcranial material in the delimitation
and identification of sloth species (e.g., Amson et
al.,2015a, b; Haro et al., 2016; Rincén et al., 2015,
2018), others authors stated that more attention must
be paid to intraspecific variation and to the quality of
specimens in the recognition of diagnostic characters
for erecting new taxa (De Iuliis, 2017). Based in
the abundant postcranial remains of Thalassocnus
littoralis some degree of intraspecific variation
have been revealed, particularly differences in
size related to sexual dimorphism (Amson et al.,
2015a, b). To our knowledge there is no additional
evidence of intraspecific variation within the other
Thalassocnus spp. humerus. Mostly because in some
species this bone is only known for the holotype, or
a restricted number of referred specimens (Amson
et al.,2015a; De los Arcos et al., 2017). Therefore,
taking into account the scarcity of available material
and the potential yet-poorly understood intraspecific
variability among the Thalassocnus spp., especially
within 7. natans (known by only one specimen) we
refer CPUC/C/557 to Thalassocnus cf. T. natans,
until more materials will be recovered.

5. Discussion

As previously mentioned, distinct species of the
aquatic sloth have been (even tentatively) reported in
Chile: T natans (Suarez et al., 2011; Pyenson et al.,
2014), T. carolomartini (De los Arcos et al., 2017),
a form similar to 7. antiquus or T. natans (Canto et
al., 2008), an intermediate form between 1. littoralis
and T natans (Suarez et al., 2011), and a species of
Thalassocnus younger than T natans (De los Arcos
et al.,2017). Most of the findings of Thalassocnus
in Chile comes from the Bahia Inglesa Formation,
which are based on fragmentary or not fully described
materials. The first record consists in the recovery of
a partial mandible referable to Thalassocnus (Canto

etal., 2002). Later, these authors described in detail
the specimen and suggested that is not possible to
discriminate whether would belong to 7. antiquus or
T’ natans (Canto et al., 2008). Suarez et al. (2011)
mentioned the presence of two femora referred to
Thalassocnus sp. (SGO.PV 1133), recovered from
the “Arenas de Caldera” locality, as well as several
associated bones (MPC-SPN2), including a skull,
some vertebrae and ribs, an ulna-radius complex,
a fragment of pelvis, and two femora. The later
material indicating the presence of at least two
individuals. According to Suarez et al. (2011), the
MPC-SPN2 femurs shows a remarkable affinity to
those of T. natans, while the ulna-radius complex
shows intermediate characteristics between 7. natans
and T. littoralis. Thus, the materials of Suarez et al.
(2011) cannot be clearly refereed to other taxa than
T. natans or T. littoralis, until a fully description of
the MPC-SPN2 specimen will be performed. Other
material previously attributed to 7 natans consists of
a complete femur and a fragmentary mandible (not
associated) recovered from the Cerro Ballena locality
by Pyenson ef al. (2014). According to Amson ef al.
(2015b), the fragmentary mandible is hardly referable
to a particular species of Thalassocnus. Amson et al.
(2015b) also reevaluate the taxonomic affinities of
Pyenson’s femur and suggest an attribution to either
T. antiquus or T. natans. This scenario pointed out that
from the Bahia Inglesa Formation is not clear what
species, among 7. antiquus, T. natans, or T. littoralis,
was present (see discussion below). In other hand,
in the Coquimbo Formation a partial skeleton was
recovered, and assigned to 7. carolomartini, while
in the Horcon Formation an isolated phalanx allows
for the recognition of some of the younger species
than T natans (T. littoralis, T. carolomartini and T.
yaucensis; De los Arcos et al., 2017).

A reassess of the stratigraphic provenance of the
materials previously mentioned might shed light about
the diversity of Thalassocnus species inhabiting Chile
during the late Neogene. The specimens reported for
Pyenson et al. (2014) were recovered from the Cerro
Ballena locality, which belongs to the homonymous
member of the Bahia Inglesa Formation (sensu Le
Roux et al., 2016). Based on the putative presence of
T’ natans and shark fossils (Carcharodon hastalis),
which occur together in beds of this age in the Sacaco
area of Peri, Pyenson ef al. (2014) assigned a late
Miocene age (9.03-6.45 Ma) to this member. A more
recent revision of the chronostratigraphic framework
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of the Bahia Inglesa Formation, bracket the age of
the Cerro Ballena Member to an age around 8.4 Ma
(Le Roux et al., 2016). This confirm the suspects of
Amson et al. (2015b) about the possible temporal
correlations between the Cerro Ballena Member
(8.4 Ma; Bahia Inglesa) and the Aguada de Lomas
horizon (8-8.8 Ma; Pisco Formation). Only based in
the biochron of each Thalassocnus recognized in the
Pisco Formation, the last suggests that the specimens
initially recognized as 7. natans (Pyenson et al.,
2014), and either 7. antiquus or T. natans (Amson et
al.,2015b), may indeed belongs to the older species,
T antiquus (Amson et al., 2015b). But as clearly
stated by De luliis (2017) taxa should be diagnosed
on morphology, not age or geographic provenance.

The specimen SGO.PV 1133 (Thalassocnus sp.)
is from the “Arenas de Caldera” locality (Morro
Member sensu Walsh and Suarez, 2005), which
according to the new stratigraphic framework of
Le Roux et al. (2016) represent either the top of
the Cerro Ballena Member or the base of the La
Higuera Member. The age of this remains (SGO.
PV 1133) is therefore constrains between 8.1-8.4
Ma (Le Roux et al., 2016). The specimen referred
to T. antiquus or T. natans by Canto et al. (2008) is
from the Mina Fosforita Member (sensu Le Roux
et al., 2016) of ca. 7.0 Ma, a similar stratigraphic
provenance of the materials here described, as well
as those of Suarez et al. (2011). All the materials
recovered from the Mina Fosforita Member shows
morphological affinities with 7. natans, including
the specimen here described. The recognition of this
taxa is not ascertained (see discussion above), but
its presence has biochronological congruence with
the known fossil record of the species in Pert. No
younger records of Thalassocnus than those of the
Mina Fosforita Member have been made from the
Bahia Inglesa Formation, constraining the record of the
genus in this Formation to 8.4-7 Ma (Late Miocene).

Specimens referred to Thalassocnus carolomartini
have been recovered from the Coquimbo Formation
(Lomas del Sauce locality), which is likely Pliocene
age (De los Arcos et al., 2017). The other Thalassocnus
specimen reported by De los Arcos et al. (2017),
belongs to a species younger that 7. natans (T littoralis,
T. carolomartini or T. yaucensis), was recovered from
the Horcon Formation (Playa La Luna locality) with a
late Pliocene age (Carrillo-Bricefio et al., 2013). Again,
only based in the biochronological intervals recognized
from Thalassocnus spp. from the Pisco Formation

(Peru), the materials from the Horcon Formation must
have closer affinities to 7. yaucensis. But in any case,
the specimen from the Horcon Formation represents
the younger record of the genus in Chile and probably
the last fossil record of the genus.

6. Conclusions

As previously discussed, only few Thalassocnus
specimens recovered from Chile have been described
and/or illustrated in details (Canto et al., 2008;
De los Arcos et al., 2017). A review of the finding
so far mentioned as well as the new evidence here
presented, allow us to propose that the taxonomic
diversity of Thalassocnus in Chile might include at
least two distinct species, 7. carolomartini (De los
Arcos et al., 2017), and T. natans (present work).
However, the stratigraphic provenance of other
specimens suggests a higher taxonomic diversity
which could reach up to four species, with the addition
of T antiqguus (Amson et al., 2015b) and probably
T. yaucensis (De los Arcos et al., 2017).

Finally, the present work contributes to delineate
the still poorly studied diversity of fossil mammals in
Chile, and particularly of sloths. Future discoveries
of more complete Chilean specimens (which
include cranial and postcranial elements) in a clear
chronostratigraphic framework, and/or the description
of the partial skeleton briefly mentioned by Suarez
et al. (2011), will certainly help to illustrate the
evolutionary history of the Thalassocnus radiation
in Chile.
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