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The confirmed fossil record of the blue shark Prionace glauca (Linnaeus, 1758) from the

South Eastern Pacific

El registro fésil confirmado del tiburén azul Prionace glauca (Linnaeus, 1758) del Pacifico Sudeste

Jaime A. VILLAFANA @, René KINDLIMANN & Martin CHAVEZ-HOFFMEISTER

Abstract: We offer the first formal description of fossil specimens of the blue shark
Prionace glauca from Chile. The teeth described in this study were collected from the Mina
Fosforita locality and preliminary assigned to the late Neogene. The confirmation of the
presence of the blue shark in the Neogene sediments of Chile is a significant contribution
to our global knowledge of the past distribution of chondrichthyans, being the first well-
documented record of the species for the southern hemisphere. Our work shows that
future studies are still necessary to better understand the evolutionary history of this shark
species in the region.

Resumen: En este estudio se ofrece la primera descripcion formal de especimenes fésiles
del tiburdn azul, Prionace glauca, procedentes de Chile. Los dientes descritos en este
estudio fueron colectados en la localidad de Mina Fosforita y preliminarmente asignados al
Neogeno tardio. La confirmacion de la presencia del tiburdn azul en sedimentos nedgenos
de Chile es una contribucion significativa para el conocimiento global de la distribucion
de condrictios, siendo el primer registro bien documentado de la especie en el hemisferio
sur. Nuestro trabajo muestra que todavia son necesarios estudios futuros para un mejor
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entendimiento de la historia evolutiva de esta especie de tiburdn en la region.

INTRODUCTION

The blue shark Prionace glauca is a worldwide
distributed species in temperate and tropical oceanic
waters (Ebert et al., 2021). This is an oceanic-
epipelagic shark occurring from the surface to at least
1,1160 m (Ebert & Dando, 2020). However, it can be
found inshore at night, particularly around oceanic
islands (Queiroz et al., 2010). Prionace glauca is
categorized as “Near Threatened” by the IUCN Red
List, but “Critically Endangered” in other regions as in
the Mediterranean Sea (IUCN, 2022).

The fossil record of Prionace glauca dates back to the
early Pliocene (Cappetta, 2012). This species has been
reported from the Pliocene of Europe (Landini, 1977;
Cigala-Fulgosi, 1986; Sorbini, 1988; Bellocchio et al.,
1991; Cigala-Fulgosi et al., 2009; Collareta & Casati,
2018; Goolaerts et al., 2020), Pliocene (Gonzalez-
Barba & Thies, 2000) and Quaternary of North America
(Kanakoff, 1956; Fitch, 1967; Langenwalter, 1975;
Huddleston & Barker, 1978; Gonzalez-Rodriguez et
al., 2013). In South America, its fossil record is very
scarce, being preliminary reported from the Pliocene
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of Venezuela (Carrillo-Bricefio et al., 2018) and Peru
(Kindlimann, 1990). The record of Prionace glauca from
the Pleistocene of Brazil (Colasso, 2011, appendix F)
has to be revised due to the possible misidentification
(Colasso, 2011). In Chile, teeth have been mentioned
in the Bahia Inglesa Formation (Bianucci et al., 2006)
and occasionally illustrated (Suarez & Marquardt,
2003; Suarez, 2015), although without providing high-
quality figures or descriptions of these remains.

Here, we offer the first formal description of fossil
specimens of Prionace glauca from the late Miocene—
early Pliocene deposits from Northern Chile, which
confirms its presence in the eastern Pacific of South
America during the late Neogene.

MATERIAL AND METHODS

The teeth described in this study come from the Mina
Fosforita locality, Caldera, Northern Chile (Fig. 1).
The outcrops in this area are often included as part of
the member of the same name of the Bahia Inglesa
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Figure 1. Location map of the Mina Fosforita locality.

Formation (Le Roux et al., 2016). Its age has been
assigned to the late Miocene (Godoy ef al., 2003;
Henriquez, 2006), although Pliocene outcrops may
also be present within the locality (see Discussion). For
the locality, at least eight shark and two ray taxa have
been reported (Suarez, 2015; Villafafa & Rivadeneira,
2018). The fossil record of vertebrates also includes
bony fishes (Oyanadel-Urbina et al., 2021), birds
(Chavez-Hoffmeister, 2008), reptiles (Walsh & Suarez,
2005), and marine mammals (Gutstein et al., 2009).
The specimens are housed in the R. Kindlimann private
collection and museum with public access, Aathal,
Zurich, Switzerland. For the descriptions, we follow the
dental terminology used in Cappetta (2012).

Comparative material. The following images of
extant specimens were used for fossil comparison:
upper antero-lateral tooth (UM REC 18) from the
Mediterranean Sea in Cappetta (2012, fig. 290); upper
teeth from the Northern Coast of Tunisia in Rafrafi-
Nouira et al. (2015, fig. 6); upper tooth illustrated in
Ebert et al. (2021, p. 562); upper jaw illustrated in Ebert
and Dando (2020, p. 324); upper antero-lateral tooth
from British Isles (7-768/R2). The fossil specimens
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also were compared to images of teeth provided by an
online collection database of elasmo.com (Bourdon,
1999).

SYSTEMATIC PALEONTOLOGY

Class CHONDRICTHYES Huxley, 1880

Subclass ELASMOBRANCHII Bonaparte, 1838

Order CARCHARHINIFORMES Compagno, 1973
Family CARCHARHINIDAE Jordan & Evermann, 1896
Genus Prionace Cantor, 1849

Type-species. Squalus glaucus Linnaeus, 1758. Recent,
worldwide in temperate and tropical oceanic waters.

Prionace glauca (Linnaeus, 1758)
Figure 2

Material. Two upper antero-lateral teeth (7-789 and
7-790).

Measurements. The teeth measure between 10.3 and
11.5 mm in total width; and 12.4 to 12.2 mm in total
height.



Villafafa, J. A. et al. - Fossil record of Prionace glauca from Chile - Spanish Journal of Palaecontology 37 (2), 249-256, 2022

Figure 2. A-F, upper antero-lateral teeth of Prionace glauca from the Bahia Inglesa Formation, Caldera, Chile (7-789 and
7-790); G—H, upper antero-lateral tooth of Prionace glauca from Biritish Isles (7-768/R2); scale bars = 5 mm.
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Description. Antero-lateral teeth with a high triangular
cusp with strongly serrated cutting-edges, but not
reaching the apex (Fig. 2A—2F). The crown is higher
than broad with a distally inclined cusp. The mesial
edge is sigmoidal whereas the distal one is concave.
The labial face of the crown is flat and smooth, with
a short and shallow longitudinal medial ridge towards
its base (Fig. 2B, 2C, 2E, 2F). The lingual face of the
crown is convex and smooth (Fig. 2A, 2C, 2D, 2F).
Very narrow bourlette on its lingual side. The root is
high and subtriangular in lingual view, bifurcated by a
well-developed nutritive groove which creates a notch
in the basal edge (Fig. 2A-2D). In labial view, the root
is subrectangular and bilobate. Small foramina present
on both faces of the root.

Remarks. Specimens 7-789 and 7-790 share several
diagnostic characters with those of extant individuals
of P. glauca, including sharply serrated cutting edges
that fade at the tip, distally inclined cusps, absence
of lateral cusplets and high bifurcated roots in lingual
view (Fig. 2G-2l) (Herman et al., 1991; Ebert & Dando,
2020). These specimens can be distinguished from
Hemipristis (Agassiz, 1835) by having a more regular
serration instead of increasing in size toward the apex,
lacking an un-serrated heel at the base of its mesial
cutting edge, and having more symmetrical root lobes.
Although both specimens share some distinctive
characteristics when compared with extant individuals
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of P. glauca (i.e., overall broader in profile, taller root
with a straighter basal edge), these can be within the
expected intraspecific variation and do not seem to
justify the creation of a new taxon at the moment.

DISCUSSION AND CONCLUSION

The confirmation of the presence of Prionace glauca
in the Neogene sediments of Chile is a significant
contribution to our global knowledge of the past
distribution of chondrichthyans, being the first well-
documented record of the species for the southern
hemisphere. This is also relevant due to the limited
number of taxa identified to the species level in Chile
(Villafaha & Rivadeneira, 2018), where most confirmed
records can only be validated at the genus level.
Indeed, compared to other Neogene localities in South
and Central America (e.g., Carrillo-Bricefio et al., 2016,
2018,2020; Pérez et al.,2017; Landini etal., 2019), Chile
has the lowest number of taxa identified to the species
level. Therefore, the description of non-controversial
specimens that allow us to confirm the presence of
shark species in the local record is a fundamental step
to improve our understanding of the evolutionary history
of this group in the southeast Pacific.

The world record of Prionace glauca is concentrated
in Central Europe and limited to the early Pliocene
onwards (Landini, 1977; Cigala-Fulgosi, 1986; Sorbini,
1988; Bellocchio et al., 1991; Cigala-Fulgosi et al.,

Figure 3. Fossil records of Prionace glauca from the Miocene-Pliocene (violet), Miocene (yellow), Pliocene (orange) and
Quaternary (green). Records from Belgium (Goolaerts et al., 2020), Chile (this study), Italy (Landini, 1977; Cigala-Fulgosi, 1986;
Sorbini, 1988; Bellocchio et al., 1991; Cigala-Fulgosi et al., 2009; Collareta & Casati, 2018), Mexico (Gonzalez-Rodriguez et al.,
2013), Sri Lanka (Deraniyagala, 1969), South Africa (Rich, 1980), United States (Kanakoff, 1956; Fitch, 1967; Langenwalter,

1975) and Venezuela (Carrillo-Bricefio et al., 2018).
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2009; Collareta & Casati, 2018; Fig. 3). Although
there have been reports from older sediments (i.e.,
Miocene), the information provided is insufficient to
validate this records (e.g., Deraniyagala, 1969; Rich,
1980; Kindlimann, 1990; Gonzalez-Rodriguez et al.,
2013; Goolaerts et al., 2020; Fig. 3). Is for this reason
that the presence of Prionace glauca has been used
as an indicator of Pliocene age for some levels of the
Bahia Inglesa Formation (Suarez & Marquardt, 2003;
Walsh & Suarez, 2006; Valenzuela-Toro et al., 2013).
However, later studies assign a mean age of 7.0 My
to the Mina Fosforita Member (Le Roux et al., 2016),
based on the overlapping error intervals produced by
the available radiometric data (Godoy et al., 2003;
Henriquez, 2006). Nevertheless, it is worth noting that
the stratigraphic columns available within the Mina
Fosforita locality (Le Roux et al., 2016) do not seem to
include the upper levels present in nearby areas (i.e.,
Los Dedos), which may belong to the base of the lower
Pliocene Rocas Negras Member. Therefore, the age of
these specimens can only be defined as late Tortonian
to early Zanclean. Future stratigraphic studies and
radiometric dating will be necessary to clarify its age
and validate the chronostratigraphic use of this species.
Regardless of the exact age of this particular
record, it is clear that Prionace glauca is part of the
chondrichthyan taxa who survived to the intense
climatic and oceanographic events that occurred during
the Pliocene—Pleistocene transition in the Chilean
coast (Westerhold et al., 2020), taking into account
that the species still inhabit the region today. Its thermal
tolerances, which explain the wide distribution of this
shark (Ebert et al., 2021), could have been one of the
factors that allowed its persistence over time. However,
more studies are needed to clarify both its evolutionary
origin and the changes in its habits over time, in order
to better understand how this species persisted while
so many others became locally or globally extinct.
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