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ABSTRACT

An incomplete isolated thalattosuchian vertebra (SGO.PV.1092) collected near Cerritos Bayos is
described, and identified as a mid-caudal vertebra of a metriorhynchid (cf. Metriorhynchidae gen. et sp.
indet.). The specimen represents the first three-dimensionally preserved caudal element of this group of
pelagic predators from the Jurassic of Chile to be described and figured. It most likely originates from
Oxfordian (lower Upper Jurassic) levels of the Cerro Campamento Formation. The paleobiogeographic
relevance of incomplete and isolated thalattosuchian axial fossils from South America is commented
on, and the implications of the apparent absence of Teleosauroidea in the Jurassic fossil record of the
continent is discussed. There is currently no evidence of the metriorhynchid genus Metriorhynchus,
or any teleosauroid having reached the Southeastern Pacific during this period. Given that historically
they used to be considered as important faunistic elements of an Early—Middle Jurassic marine biotic
interchange between the western Tethys and the western coast of South America, this lack of evidence
calls the proposed pre-Oxfordian stage of the Caribbean Corridor hypothesis as an early dispersal route
for Mesozoic marine reptiles into question.

Key words: Chile, Cerritos Bayos, Thalattosuchia, Teleosauroidea, Metriorhynchidae, caudal
vertebra, paleobiogeography

RESUMEN

Una vértebra caudal incompleta de metriorrinquido (Crocodylomorpha: Thalattosuchia) del
Jurasico Tardio del norte de Chile, y comentarios sobre la paleobiogeografia de los talattosuquios
de Sudamérica. Se describe una vértebra incompleta y aislada de un talattosuquio (SGO.PV.1092)
colectada cerca de Cerritos Bayos, y se identifica como una vértebra caudal media de un metriorrinquido
(cf. Metriorhynchidae gen. et sp. indet.). El espécimen representa el primer elemento caudal con
preservacion tridimensional de este grupo de depredadores pelagicos del Jurasico de Chile que se
ha descrito y representado con figuras. Lo mas probable es que provenga de niveles Oxfordianos
(Jurasico Superior temprano) de la Formacion Cerro Campamento. Se comenta sobre la relevancia
paleobiogeografica de fosiles axiales incompletos y aislados de talattosuquios de Sudamérica, y se
discuten las implicancias de la aparente ausencia de Teleosauroidea en el registro fosil del Jurasico del
continente. Actualmente no existe evidencia de la llegada del género metriorrinquido Metriorhynchus,
ni de teleosauroides en el Pacifico sudoriental durante este periodo. Dado que historicamente se solian
considerar como elementos faunisticos importantes de un intercambio bidtico marino del Jurasico
temprano—medio entre el Tethys occidental y la costa occidental de Sudamérica, esta falta de evidencia
arroja dudas sobre la propuesta etapa pre-Oxfordiana de la hipotesis del Corredor Caribefio como una
ruta de dispersion temprana de reptiles marinos Mesozoicos.

Palabras clave: Chile, Cerritos Bayos, Thalattosuchia, Teleosauroidea, Metriorhynchidae, vértebra
caudal, paleobiogeografia
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INTRODUCTION

Thalattosuchia is a clade of extinct marine crocodylomorphs (Fraas 1901; Gasparini 1973; Young
et al. 2024a) that lived during the earliest Jurassic to mid—early Cretaceous interval (Chiarenza et al. 2015;
Cortés et al. 2019; Benani et al. 2023; Young et al. 2024b). It represents the first known group within
Crocodylomorpha to become secondarily aquatic (Martin et al. 2016; Wilberg et al. 2019). The origins
of the clade remain unclear despite two centuries of research, but their divergence may have occurred in
the Late Triassic (Wilberg et al. 2022; Young et al. 2024a). There is also no consensus regarding where
Thalattosuchia belongs on the pseudosuchian tree of life. The most commonly recovered phylogenetic
scenarios place them: A, as the sister group to Crocodyliformes (Wilberg 2015a, b, 2022); B, close to
Metasuchia (Notosuchia + Neosuchia) within Mesoeucrocodylia (Osi ef al. 2018; Johnson et al. 2020); or
C, as the sister group to Tethysuchia (Dyrosauroidea + Pholidosauridae) within Neosuchia (Andrade et al.
2011; Novas et al. 2021; Jouve et al. 2026).

Thalattosuchia comprises a handful of known early diverging forms from the Early Jurassic of the
western Tethys (Johnson et al. 2020; Wilberg et al. 2022; Young et al. 2024b), and the two considerably
more widely distributed lineages of Neothalattosuchia (Young et al. 2024a); Teleosauroidea and
Metriorhynchoidea (Fig. 1). Teleosauroidea is a group of semiaquatic animals that are phenotypically
very similar to extant crocodylians (especially gavialoids, since most are longirostrine), and generally
considered relatively unspecialized to their predominantly marine environment (Hua and Buffrénil 1996;
Wilkinson ef al. 2008; Young et al. 2010; Wilberg 2015a; Martin et al. 2016; Osi et al. 2018; Séon et al.
2020). Metriorhynchoidea is formed by the Metriorhynchidae (Fig. 1); the only group in the evolutionary
history of Archosauria (which comprises the lineages of the pterosaurs, dinosaurs and crocodilians) to have
acquired a secondarily pelagic lifestyle (Gasparini and Dellapé 1976; Herrera et al. 2009, 2021; Young et
al. 2010; Parrilla-Bel ef al. 2013; Spindler et al. 2021), and early diverging representatives outside of this
family (i.e., non-metriorhynchid metriorhynchoids) that show increasing degrees of adaptation to their
exclusively marine ecology (Pierce and Benton 2006; Young et al. 2010; Wilberg 2015a; Osi et al. 2018;
Aiglstorfer et al. 2020).

early diverging thalattosuchians

- Teleosauroidea
Thalattosuchia

early diverging metriorhynchoids
Neothalattosuchia v ang v

Metriorhynchoidea Zoneait nargorum

‘chilean metriorhynchoid’

Euthalattosuchia

Metriorhynchidae

Figure 1. Simplified phylogeny of Thalattosuchia (modified from: Young et al. 2024b).
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Among their numerous apomorphies, metriorhynchids are characterized by their extended and
regionalized caudal vertebral series, which terminates in a hypocercal tailfin (Arthaber, 1906; Andrews
1913; Young et al. 2010; Herrera et al. 2013, 2026; Parrilla-Bel ef al. 2013; Parrilla-Bel and Canudo 2015;
Osi et al. 2018; Sachs et al. 2021; Le Mort et al. 2025). The ventral lobe of this structure is formed by the
ventrally displaced distal caudal series itself, while its dorsal lobe consists mostly of soft tissue supported
by the elongated and anteriorly reoriented neural spines of the vertebrae that participate in the bending zone
(Andrews 1913; Osi et al. 2018; Sachs et al. 2019, 2021; Spindler et al. 2021; Le Mort et al. 2025; Herrera
et al. 2026). Metriorhynchids also possess a foreshortened neck with only five postaxial cervicals (Arthaber,
1906; Andrews 1913; Herrera et al. 2013; Parrilla-Bel and Canudo 2015), and ventrally deflected sacral
ribs (Hulke 1888; Arthaber 1906; Andrews 1913; Herrera et al. 2013, 2017, 2026; Le Mort et al. 2022;
Hua 2024), differentiating their axial skeleton further from that of teleosauroids. Thus, the cervical, sacral
and bending zone caudal regions are diagnostic within Thalattosuchia at less exclusive taxonomic levels,
and potentially diagnostic traits have also been put forward for other sections of the spinal column (Foffa
et al. 2018a). Despite this, the axial skeleton of thalattosuchians is generally considered morphologically
conserved and quite uniform between the different taxa, making the referral of isolated or incomplete
vertebrae and vertebral series to either of its two lineages difficult (Buffetaut 1979; Ferrusquia-Villafranca
and Comas-Rodriguez 1988; Wilberg 2015a; Foffa et al. 2018a; Hua 2024). Consequently, as opposed to
cranial fossils, their postcranial elements are poorly documented in general, and their vertebrae are usually
only briefly and superficially described, and often left unprepared (Herrera et al. 2013; Young et al. 2013;
Herrera 2015; Parrilla-Bel and Canudo 2015). Fortunately, this bias is gradually being addressed, with an
increasing number of postcranial characters being incorporated into phylogenetic analyses (Young et al.
2024a).

Here, we provide a detailed description of an isolated metriorhynchid vertebra (SGO.PV.1092)
collected near Cerritos Bayos (Antofagasta Region). The specimen represents the first three-dimensionally
preserved caudal element from the Jurassic of northern Chile referred to this group to be described and
figured. Given that the possible presence of Teleosauroidea in the Jurassic of the Southeastern Pacific
has been tentatively proposed based almost exclusively on postcranial material (Burmeister and Giebel
1861; Huene 1927; Biese 1961; Casamiquela 1970; Chong and Gasparini 1972), being able to distinguish
teleosauroid vertebrae from those of metriorhynchoids becomes fundamental in determining whether
both thalattosuchian lineages had dispersed from the western Tethys prior to the Cretaceous. The
paleobiogeographic implications of the apparent absence of Teleosauroidea in the Jurassic fossil record of
South America are commented on.

LOCALITY AND SETTING

SGO.PV.1092 was discovered at what is considered an unknown locality ‘in the vicinity of Cerritos
Bayos’, southwest of Calama (Antofagasta Region, northern Chile, Fig. 2B), since no further information is
available in the records of the MNHN. According to Duhart ef al. (2018), the only Mesozoic geological units
in the area are the Cerro Campamento and Cerritos Bayos formations. The Cerro Campamento Formation
(Fig. 2B) was originally defined by Lira (1989) as the lowermost member of the Cerritos Bayos Formation.
It was elevated to formation level by Duhart ez al. (2018), who described it as a well-stratified succession
composed of black calcilutites, fine yellowish brown calcarenites, black bituminous shales, marls containing
septarian concretions, oolitic and pisolitic limestones, fossiliferous limestones, conglomeratic calcarenites,
and gypsum-—anhydrite. Based on its fossil invertebrate fauna, the age of the Cerro Campamento Formation
is considered Bathonian?—Kimmeridgian (Duhart ef al. 2018), spanning the late Middle—early Late Jurassic
interval. The overlying Cerritos Bayos Formation, originally defined by Garcia (1967), was later amended
by Duhart et al. (2018) to exclude the basal calcareous and gypsiferous units, which were reassigned to the
Cerro Campamento Formation. The Cerritos Bayos Formation is considered to be Kimmeridgian—Tithonian
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Figure 2. The most likely locality and formation of origin of SGO.PV.1092. The white star marks Cerritos Bayos.
A, map of southern South America, the region of Antofagasta in northern Chile represented by the area in white
(modified from: Esri 2026); B, the exposed sections of the Cerro Campamento Formation in Antofagasta Region
represented in light blue (modified from: Duhart ez al. 2018).

in age, encompassing the second half of the Late Jurassic, and remains unfossiliferous, as no fossils are
known to have been collected from it (Duhart ez al. 2018).

In marked contrast, a diverse marine vertebrate fauna is known from the Oxfordian (~161.5-154.8
Ma, lower Upper Jurassic) levels of the Cerro Campamento Formation, comprising different osteichthyan
(Otero 2022), ichthyopterygian (Otero et al. 2023) and sauropterygian (Otero et al. 2020a, b) lineages, as
well as rhamphorhynchine pterosaurs (Alarcon-Muiioz ef al. 2021) and metriorhynchid thalattosuchians
(Soto-Acuia ef al. 2015). Given this rich fossil record of marine vertebrates, the confirmed presence of
metriorhynchid crocodylomorphs, the coloration of the specimen studied herein, as well as that of the
neural canal infill, these authors consider that SGO.PV.1092 most likely originates from the Oxfordian
levels of the Cerro Campamento Formation.

MATERIALS AND METHODS

SGO.PV.1092 is a well-preserved, though incomplete mid-caudal vertebra from the distal pre-
flexural region of the caudal series that lacks most of its posterior articular face and its neural arch (Fig. 3).
Although its precise provenance (locality and horizon) is not documented, according to the records of the
MNHN, it was collected near the locality Cerritos Bayos. The specimen most likely originates from the
Oxfordian levels of the Cerro Campamento Formation. SGO.PV.1092 is curated in the Paleontology Area
of the Museo Nacional de Historia Natural de Chile (MNHN) in Santiago de Chile.
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SGO.PV.1092 was examined first-hand and photographed at the MNHN, and did not require
prior preparation. Measurements were taken with a digital caliper, and the taxonomic identification and
comparative analysis were carried out relying on the published literature.

RESULTS
Systematic paleontology
Crocodylomorpha Hay 1930 (sensu Nesbitt 2011)
Thalattosuchia Fraas 1901 (sensu Young et al. 2024a)

Neothalattosuchia Young ef al. 2024a

Metriorhynchoidea Fitzinger 1843 (sensu Young ef al. 2024a)
Euthalattosuchia Young et al. 2024a

Metriorhynchidae Fitzinger 1843 (sensu Young et al. 2024a)

cf. Metriorhynchidae gen. et sp. indet.

Material — SGO.PV.1092, an incomplete mid-caudal vertebra from the distal pre-flexural region,
that lacks most of its posterior articular face and the neural arch.

Locality, horizon and age — Cerritos Bayos, Antofagasta Region, northern Chile. Cerro Campamento
Formation, Oxfordian.

Description

SGO.PV.1092 is a partial vertebra that lacks most of its posterior articular face and only preserves
the basalmost region of the neural arch (Fig. 3). The specimen is dark grayish-brown, while the adhering
sandstone matrix (i.e., the infill of the neural canal) is cream in color (Fig. 3A). The anteroposterior length
of the centrum is 39.2 mm, and its mediolateral width is 16.95 mm (measured approximately at mid-height
and mid-length, respectively). It is cylindrical in shape, and expands cranially and caudally to form the
thickened rims of the articular faces. This expansion gives it an hourglass-shape in ventral view, with
concave lateral margins (Fig. 3C). The centrum is devoid of nutritive foramina and lacks a hypapophysis.
While the anterior articular face is practically complete (only showing slight erosion dorsolaterally and
ventrolaterally on the right side, Fig. 3D), the posterior one consists only of the central portion of its dorsal
region, lacking its borders. Still, enough of it is preserved to determine the amphicoelous morphology of
the centrum. The anterior articular face, which lacks a notochordal pit, is subcircular (being slightly taller
than wide, 28.4 mm x 26.9 mm, Table 1) and its surface is evenly and gently concave rather than flat, or
possessing a wide flat to convex border around a central concavity. The base of the neural arch forms part of
the dorsolateral region of its rim on each side, creating the false impression of a dorsally truncated vertically
oval shape in anterior view (Fig. 3D). The dorsal rim is slightly concave below the neural canal. Short and
weakly developed longitudinal ridges are present on the ventrolateral surfaces of the centrum, adjacent to
the rim.
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Figure 3. The partial mid-caudal vertebra (SGO.PV.1092) in different views. These are: A, dorsal; B, right lateral; C,
ventral and D, anterior. Abbreviations: apg, anteroposterior groove; aprr, anteroposterior rugous ridge; neab, neural
arch base; nec, neural canal; tavr, thickened anteroventral rim.

In lateral view (Fig. 3B), the ventral margin of the centrum is concave anteroposteriorly (whereas
it is convex mediolaterally). The neurocentral sutures cannot be discerned, making them qualify as closed
(Brochu 1996). An anteroposteriorly oriented rugose ridge can be observed on the dorsolateral surface of
the centrum (present on both sides but better preserved on the right, where it measures 9.1 mm in length),
shifted anteriorly with respect to the centrum mid-length. In ventral view (Fig. 3C), a shallow anteroposterior
groove extends along the midline across the entire preserved length of the centrum, reaching the border
of the thickened rim of the anterior articular face but not extending onto it, flanked by a pair of rounded
ridges. Only the anterior three-quarters of the ventral surface are preserved, precluding the description of
the posterior region of the centrum. In dorsal view (Fig. 3A), the broken neural arch reveals the infill of
the neural canal. The canal is tubular, with parallel margins along most of its anteroposterior length (being
approximately 4.8 mm in width), and widening anteriorly and posteriorly near the articular faces. The bases
of the neural arch extend along the entire length of the centrum. The fractured and/or eroded regions reveal
the trabecular (or ‘osteoporotic-like”) internal microstructure of the centrum.
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Taxonomic affinities and position within the vertebral column

Based on the combination of the following characteristics shown by the vertebral centrum we
confidently identify the specimen as belonging to a thalattosuchian crocodylomorph: the anteroposterior
elongation, the concave ventral margin in lateral- and concave lateral margins in ventral views (i.e.,
hourglass or spool shape), the amphicoelous morphology, the lack of a hypapophysis and nutritive
foramina, the subcircular anterior articular face that lacks a notochordal pit, and the markedly trabecular
(or ‘osteoporotic-like”) internal osseous structure (Andrews 1913; Buffetaut 1979; Hua and Buffrénil 1996;
Cau and Fanti 2015; Parrilla-Bel and Canudo 2015; Kean et al. 2020; Young et al. 2024b).

The pair of longitudinal ridges separated by a groove that run along the ventral surface of the centrum
places the specimen in the caudal series (Andrews 1913). As mentioned in the description, the height and
width of the complete articular face are subequal, and the centrum itself also has a subcircular cross-section
(see Table 1). This is consistent with the observations of Andrews (1913) in metriorhynchid caudal centra,
whereas those of teleosauroids are taller than wide (Andrews 1913; Johnson et al. 2018).

We interpret the anteroposteriorly oriented rugous ridge on the dorsolateral surfaces of the centrum
as the vestigial transverse process (or caudal rib). These structures are strongly dorsoventrally compressed
and rapidly decrease in size posteriorly along the caudal series (Andrews 1913; Parrilla-Bel and Canudo
2015). The position of the transverse processes represents another taxonomically informative morphological
trait; while teleosauroid caudal ribs emerge from the neural arch, in metriorhynchids they are borne on the
centrum (Andrews 1913). Based on the combination of possessing a subcircular (rather than vertically oval)
articular face and cross-section at mid-length, and a vestigial caudal rib that is borne on the centrum (rather
than on the neural arch), we identify the specimen as belonging to a metriorhynchid.

In the anterior portion of the tail of metriorhynchids, the pair of ridges on the ventral surface of
the centrum bear the articulation facets for the hemapophyses (or chevrons) in their posterior region
(Hulke 1888; Andrews 1913; Herrera et al. 2013; Sachs et al. 2021). The absence of these articular
facets, combined with the extensive participation of the bases of the neural arch in its rim dorsolaterally,
indicate that the well-preserved articular face is the anterior one. Regarding the position of the centrum, the
vestigial morphology of the transverse process indicates that it is likely the first caudal that lacks them. In
Metriorhynchidae, these processes are no longer present at positions 12-20, depending on the species and
individual in question (Arthaber 1906; Andrews 1913; Herrera et al. 2013; Le Mort et al. 2022), showing
inter- as well as intraspecific variation. Therefore, considering that the caudal vertebral count of some
metriorhynchids is up to over 50 (Young et al. 2010; Herrera et al. 2026), the identification of SGO.
PV.1092 can be narrowed down to representing a mid-caudal vertebra from the tail stock (i.e., the proximal
region of the tail), approximately the 16th position.

As mentioned in the introduction, thalattosuchian vertebrae generally receive little attention due
to their perceived low diagnostic value, therefore detailed measurements are, unfortunately, hardly ever
reported. Admittedly, one of the reasons for this is that sufficiently complete caudal series in which the
exact position of each element is known are only preserved in fully articulated skeletons, such as a referred
specimen of Dakosaurus maximus (DMA-JP-2009/001, Herrera et al. 2026), or the holotypes of Cricosaurus
albersdoerferi (BMMS-BK 1-2, Sachs et al. 2021) and C. bambergensis (NKMB-PWatt14/274, Sachs et
al. 2019). These are left semi-prepared in order to retain anatomical integrity, partially embedded within a
slab of the sedimentary rock that contains them. This leaves the vertebrae visible in only one view (usually
lateral), and in some cases partially obscured by other skeletal elements. The problem with less complete
material is that, while taking their detailed measurements is possible once prepared, their exact position
within the vertebral series remains uncertain, precluding precise comparisons — such as in the present case.
What complicates matters even further is that the measurements chosen to be reported (e.g., sometimes only
one articular face is considered) and/or the way they are taken (e.g., centrum length can be measured at
mid-height, or between the dorsal or ventral margins of the articular faces, which tend to result in different
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Table 1. The measurements of cf. Metriorhynchidae indet. (SGO.PV.1092) summarized. Length refers to the total
length of the centrum, measured at mid-height. Height and width were measured at mid-length. Anterior height-
and width refer to the dimensions of the anterior articular face. All measurements are in millimeters.

Length Height Width Ant. height  Ant. width

cf. Metriorhynchidae indet.

SGO.PV.1092 39.2 17.5 16.95 28.4 26.9

values) can differ markedly between studies. Therefore, as for the dimensions of SGO.PV.1092 (Table
1), the lack of overlapping information in the literature precludes determining its affinities through size
comparisons.

Regarding early diverging (i.e., non-metriorhynchid) metriorhynchoids, their postcranial skeleton in
general, and the caudal region of their vertebral column in particular is poorly known, hindering detailed
comparisons. Based on the brief descriptions available in the scientific literature, SGO.PV.1092 differs
from Magyarosuchus fitosi (from the late Toarcian, latest Early Jurassic, of the Kisgerecse Marl Formation
in Hungary) in that the articular faces of the mid-caudal vertebrae in the latter are oval in shape (Osi et al.
2018), as in teleosauroids (Andrews 1913; Johnson ef al. 2018). Two of the few known early diverging
metriorhynchoids have been discovered in the Eastern Pacific; Zoneait nargorum from the late Aalenian—
early Bajocian (~170.9 Ma, early Middle Jurassic) of the Weberg Member of the Snowshoe Formation in
Oregon, western USA (Wilberg 2015a), and the only South American taxon, referred to as ‘the Chilean
metriorhynchoid’ (originally described as ‘Ichthyosaurus acutirostris’) from the early-middle Bajocian
(~170.9-169.6 Ma, mid-Middle Jurassic) of the Lautaro Formation in the Atacama Region (Tavera 1981).
Although the holotype of the former (UOMNH F39539) preserves a mid-caudal vertebra, it is incomplete
and partially surrounded by matrix (Fig. 11 in Wilberg 2015a). The latter consists of a small (~18.3
cm in length), incomplete and poorly preserved skull (Tavera 1981), considered lost since 1991 (pers.
comm. with Dr. Alfonso Rubilar Rodriguez). According to our current knowledge, non-metriorhynchid
metriorhynchoids reached their peak diversity in the Toarcian (~184.2—174.7 Ma, late Early Jurassic), and
their most recent representative is Teleidosaurus calvadosii from the Bathonian (~168.2—-165.3 Ma, mid-
Middle Jurassic) of France (Hua 2020). Given the above, we consider the identification of SGO.PV.1092
as a metriorhynchid (rather than a non-metriorhynchid metriorhynchoid) mid-caudal vertebra reaffirmed,
due to its deduced Oxfordian (~161.5-154.8 Ma, early Late Jurassic) age. However, due to the uncertainty
that stems from not knowing the precise provenance and age of the fossil, and our limited knowledge of the
mid-caudal axial anatomy in early diverging metriorhynchoids, our identification at the family level cannot
be considered unequivocal.

DISCUSSION

The thalattosuchian fossil record of northern Chile — though far from being as rich as that of Argentina
—is key in improving our understanding of the internal genealogic relationships of Metriorhynchidae, since
it encompasses the early Bajocian—Oxfordian interval, which includes the earliest stages of their evolution
(Gasparini and Chong 1977; Gasparini 1980; Tavera 1981; Gasparini et al. 2000, 2008; Fernandez et al.
2011; Soto-Acuia ef al. 2012, 2015, 2018). Curiously, this fossil record is almost exclusively cranial, which
increases the scientific value of the fossil presented here. The only axial elements that can be confidently
identified as thalattosuchian are the first few cervical vertebrae preserved in articulation with a partial skull
referred to “Metriorhynchus™ casamiquelai (SGO.PV.249) from the Callovian of Sierra Moreno (Soto-
Acuiia et al. 2012), and material referred to Metriorhynchidae indet. consisting of partially preserved
cervical and dorsal vertebrae associated with cranial remains (MUHNCAL.27177), and an articulated series
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of heavily eroded 11 caudal centra from the distal region of the tail, preserved in blocks of sedimentary
rock (MUHNCAL.27152) from the Oxfordian of the Cerro Campamento Formation (Soto-Acuiia et al.
2015), both in the Antofagasta Region. This makes SGO.PV.1092 the only three-dimensionally preserved
thalattosuchian caudal vertebra from the Jurassic of Chile to be described and figured to date. Since the
possible presence of Teleosauroidea in the Jurassic of the Southeastern Pacific has been tentatively proposed
based almost exclusively on postcranial material (Burmeister and Giebel 1861; Huene 1927; Biese 1961;
Casamiquela 1970; Chong and Gasparini 1972), the detailed description and identification of this vertebra
also bears paleobiogeographic significance.

On the apparent absence of Teleosauroidea in the Southeastern Pacific during the Jurassic, and its
paleobiogeographic implications

To explain the disjunct distribution of Thalattosuchia in the western Tethys and the Eastern Pacific
during the pre-Oxfordian Jurassic, Gasparini and Chong (1977) proposed the existence of a dispersal
route in the Caribbean region. Over the years that followed, several studies provided further evidence for
this paleobiogeographic hypothesis based on shared taxa in the marine reptile faunas of the two regions
(Gasparini 1979, 1981, 1985; Vignaud and Gasparini 1996; Gasparini and Fernandez 1997; Gasparini et
al. 1997, 2000, 2007; Gasparini and Iturralde-Vinent 2001), where Teleosauroidea and the metriorhynchid
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Figure 4. Maps of the dispersal routes proposed to explain the disjunct distribution of Mesozoic marine reptiles during
the Jurassic (modified from: Scotese 2021). A, the hypothetical Caribbean Marine Route (Bajocian); B, the fully open
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other metriorhynchines
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Maledictosuchus spp.
Gracilineustes spp.

Metriorhynchinae
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Figure 5. Simplified phylogeny of Metriorhynchidae (modified from: Young et al. 2024b). The only valid species of
the metriorhynchine genus Metriorhynchus (M. brevirostris), and the two currently recognized Chilean species (“M.”
casamiquelai and “M.” westermanni) are shown in blue.

genus Metriorhynchus played a key role. Since, according to Iturralde-Vinent (2003, 2006), there is no
geological evidence for a marine corridor connecting the western Tethys and Eastern Pacific before the
Oxfordian, an updated two-stage version of the Caribbean Corridor hypothesis was put forward (Fig. 4).
During the first stage of the opening of the Caribbean Corridor, the Caribbean Marine Route would have
connected the two regions (Iturralde-Vinent 2006). The author envisioned it as a hypothetical system of
ephemeral channels that would have formed periodically during the Early and Middle Jurassic at times
of sea level highstands, enabling pulses of dispersal for marine organisms. During the second stage, the
Hispanic Corridor, a true marine strait that opened in the Oxfordian, established stable interchange between
the marine faunas of the western Tethys and Eastern Pacific (Iturralde-Vinent 20006).

However, Metriorhynchus is currently considered monospecific, with M. brevirostris being the only
species recognized as valid (Young et al. 2021). The generic name of the two nominal species described
from northern Chile, “Metriorhynchus” casamiquelai (Callovian, Gasparini and Chong 1977) and “M.”
westermanni (Callovian—Oxfordian, Gasparini 1980; Gasparini et al. 2008; Fernandez ez al. 2011) has been
used in the scientific literature in quotation marks since Young et al. (2012) first demonstrated that it was
erroneous. Additionally, Metriorhynchus and the Chilean taxa are not closely related in terms of phylogenetic
distance (Young et al. 2021, 2024a, b). Metriorhynchidae is currently divided into two subfamilies (Fig. 5).
Metriorhynchinae (Young and Andrade 2009) comprises forms with a long, gracile rostrum and a high tooth
count, and are considered piscivorous (Young ef al. 2010; Parrilla-Bel ef al. 2013). In contrast, Geosaurinae
(Young and Andrade 2009) are characterized by their comparatively short, deep and wide rostra, and lower
tooth count. Their dentition consists of larger tooth crowns with serrated carinae, and their representatives
are considered macrophagous carnivores (Andrade ef al. 2010; Young ef al. 2010; Foffa and Young 2014;
Herrera et al. 2026). While the monotypic Metriorhynchus is a metriorhynchine genus, the two currently
recognized Chilean species are consistently recovered as stem-geosaurines in phylogenetic analyses (Fig.
5), forming a small clade that represents the sister group to the rest of Geosaurinae (Foffa et al. 2018b; Cau
2019; Girard ef al. 2023; Young et al. 2021, 2024a, b; Herrera et al. 2026). Therefore, there is no evidence
for the presence of the genus Metriorhynchus in South America, precluding the use of its distribution as
indirect evidence for a dispersal route between the western Tethys and the Eastern Pacific.

Despite their comparatively unspecialized anatomy, Teleosauroidea had already reached a wide
distribution by the late Toarcian, being present in the fossil record of several European countries, Morocco,
Madagascar and China (Young 1948; Buffetaut et al. 1981; Johnson et al. 2020; Wilberg et al. 2022;
Benani et al. 2023), and they remained widely distributed during the rest of the Jurassic as well. Dubious to



BAJOR et al. / Metriorhynchid in Chile 15

anecdotic reports of their presence in the Southeastern Pacific have also appeared in the scientific literature
(Burmeister and Giebel 1861; Huene 1927; Biese 1961; Casamiquela 1970; Chong and Gasparini 1972),
however, they are invariably based on fragmentary remains, most often tentatively assigned to, or associated
with Teleosauroidea due to their Early Jurassic age rather than taxonomically informative characters. The
published pre-Bajocian ‘thalattosuchian’ fossils from South America are currently considered to lack
diagnostic features that would justify their inclusion in this clade (Wilberg et al. 2022; Young et al. 2024a,
b), and to complicate matters further, the reassessment of these fossils is not possible, since they have been
considered lost for decades (Gasparini ef al. 2000). Currently, the only confirmed record of Teleosauroidea
from South America is represented by a gigantic specimen (CIP-0001) with an estimated total body length
0f 9.6 m from the late Barremian (~123.6-121.4 Ma, mid-Early Cretaceous) of Colombia, which is also the
most recent record of the group worldwide (Cortés ef al. 2019). With the identification of SGO.PV.1092 as
a metriorhynchid vertebra, this remains unchanged.

Aside from thalattosuchians, the disjunct distribution of certain ichthyopterygian and sauropterygian
taxa was also considered as evidence for the Caribbean Corridor hypothesis (Gasparini 1985; Gasparini
and Fernandez 1997; Gasparini et al. 1997, 2007). However, ichthyosaurs likely originated before the
Great Dying (~251.9 Ma), and the oldest plesiosaur remains are Rhaetian in age (~205.7-201.4 Ma,
latest Triassic), with both groups considered pelagic from the earliest stages of their evolutionary history
(Wintrich et al. 2017; Kear et al. 2023). Furthermore, fossil evidence suggests that they were capable of
circumnavigating Pangea in both polar regions during the Early and Middle Jurassic (Zammit 2011; Kear
2012; Zverkov et al. 2020). Conversely, the Caribbean Marine Route, a hypothetical system of ephemeral
channels that would have formed periodically during sea level highstands in the rift valley system of west-
central Pangea (the zone of separation between North- and South America), represents an environment
that is not consistent with the ecology of pelagic forms, making its role as a dispersal route questionable in
their case. Additionally, this rift valley system was partially occupied by rivers and lakes (Iturralde-Vinent
2003, 2006), which would have made the waters of the hypothetical Caribbean Marine Route brackish
due to their freshwater input. As opposed to ichthyosaurs, plesiosaurs, and most likely metriorhynchid
crocodylomorphs, this would have been a perfect dispersal route for marine semiaquatic forms. Given the
demonstrated dispersal ability of Teleosauroidea, the persisting lack of records of their fossils in the Jurassic
of the Eastern Pacific is a mystery, especially considering the repeated opportunities of colonization that an
intermittently open Caribbean Marine Route should have provided them.

A thorough revision of the entirety of the evidence supporting such a marine route presented since
the 1970s is beyond the scope of this contribution. Nevertheless, the currently available thalattosuchian
fossil record suggests that neither Teleosauroidea, nor the metriorhynchid genus Metriorhynchus should
be included among the taxa whose distribution is used to support the pre-Oxfordian stage of the Caribbean
Corridor hypothesis. In particular, the apparent absence of teleosauroids in western South America until
the Cretaceous represents a weak point in the hypothesis, calling the existence of a sufficiently developed
Caribbean Marine Route as to allow the dispersal of Mesozoic marine reptiles into question.

CONCLUSIONS

SGO.PV.1092 is an incomplete mid-caudal element from the distal pre-flexural region of the
vertebral column of a marine crocodylomorph, which we identify as cf. Metriorhynchidae indet. Though
the specimen was collected at an unknown locality in the vicinity of Cerritos Bayos (Antofagasta Region,
northern Chile), it likely originates from Oxfordian (lower Upper Jurassic) levels of the Cerro Campamento
Formation. Isolated or incomplete thalattosuchian vertebrae and vertebral series are generally considered
poorly diagnostic at best (Buffetaut 1979; Ferrusquia-Villafranca and Comas-Rodriguez 1988; Wilberg
2015a; Foffa et al. 2018a; Hua 2024), and receive considerably less attention than cranial fossils (Herrera
et al. 2013; Young et al. 2013; Herrera 2015; Parrilla-Bel and Canudo 2015). The detailed description of
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SGO.PV.1092 is a step towards diminishing this bias, which is relevant for the still poorly understood
Jurassic fossil record of the Southeastern Pacific, where the possible presence of Teleosauroidea has been
proposed based almost exclusively on postcranial material from Chile and Argentina (Burmeister and
Giebel 1861; Huene 1927; Biese 1961; Casamiquela 1970; Chong and Gasparini 1972). These fossils are,
on the one hand, poorly documented and currently not considered sufficiently informative to be included
even within the more inclusive Thalattosuchia (Wilberg ef al. 2022; Young et al. 2024a, b), and on the other
hand, considered lost (Gasparini et al. 2000), precluding their revision. Therefore, there is currently no
evidence to support the dispersal of the semiaquatic Teleosauroidea from the western Tethyan realm into the
Southeastern Pacific prior to the Cretaceous, diminishing the likelihood of the intermittent formation of a
system of ephemeral semi-marine channels (i.e., the Caribbean Marine Route, Iturralde-Vinent 2003, 2006)
connecting the two regions during the Early and Middle Jurassic, that would have allowed the dispersal of
Mesozoic marine reptiles.
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